
The reasons of adjustingfor the covariates of age, education, and household registration in multivariate 

model: 

Reply: In traditional biostatistics, a confounder (also confounding variable or confounding factor) is a variable 

that influences both the dependent variable and independent variable causing a spurious association. 

Confounding is a causal concept, and as such, cannot be described in terms of correlations or associations[1-3] 

And variables of age, education, and household registration etc. are traditionally confounders which may 

influence the relationship of predictors and dependent. While the influence of confounding can be controlled by 

using multivariate analysis if these confounding were kept in the multivariate analyses model. 

Below is an illumination of how to control the influence of confounder. 

Consider a researcher attempting to assess the effectiveness of drug X, from population data in which drug usage 

was a patient's choice. Data show that gender(Z) differences influence a patient's choice of drug as well as their 

chances of recovery (Y). In this scenario, gender Z confounds the relation between X and Y since Z is a cause of 

both X and Y: 

 

We have that Ｐ（y｜ｄｏ？（ｘ））≠Ｐ（y｜ｘ）,because the observational quantity contains information about 

the correlation between X and Z, and the interventional quantity does not (since X is not correlated with Z in a 

randomized experiment). Clearly the statistician desires the unbiased estimate Ｐ（y｜（ｘ）） , but in cases where 

only observational data are available, an unbiased estimate can only be obtained by "adjusting" for all 

confounding factors, namely, conditioning on their various values and averaging the result. In the case of a single 

confounder Z, this leads to the "adjustment formula": 

 

In this way the physician can predict the likely effect of administering the drug from observational studies in which 
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the conditional probabilities appearing on the right-hand side of the equation can be estimated by regression. 

Contrary to common beliefs, adding covariates to the adjustment set Z can introduce bias. A typical 

counterexample occurs when Z is a common effect of X and Y,[6] a case in which Z is not a confounder (i.e., the 

null set is Back-door admissible) and adjusting for Z would create bias known as "collider bias" or "Berkson's 

paradox." 

In general, confounding can be controlled by adjustment if and only if there is a set of observed covariates that 

satisfies the Back-Door condition. Moreover, if Z is such a set, then the adjustment formula of Eq. (3) is valid 

<4,5>. Pearl's do-calculus provide additional conditions under which P(y|do(x)) can be estimated, not necessarily 

by adjustment.[7] 
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