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Abstract

The terms multivariate and multivariable are often used interchangeably in the public health
literature. However, these terms actually represent 2 very distinct types of analyses. We define the
2 types of analysis and assess the prevalence of use of the statistical term multivariate in a 1-year
span of articles published in the American Journal of Public Health. Our goal isto make a clear
distinction and to identify the nuances that make these types of analyses so distinct from one
another.

Most regression models are described in terms of the way the outcome variable is modeled:
in linear regression the outcome is continuous, logistic regression has a dichotomous
outcome, and survival analysis involves atime to event outcome. Statistically speaking,
multivariate analysis refers to statistical models that have 2 or more dependent or outcome
variables,! and multivariable analysis refers to statistical models in which there are multiple
independent or response variables.?

A multivariable model can be thought of as a model in which multiple variables are found
on the right side of the model equation. This type of statistical model can be used to attempt
to assess the relationship between a number of variables; one can assess independent
relationships while adjusting for potential confounders.

A simple linear regression model has a continuous outcome and one predictor, whereas a
multiple or multivariable linear regression model has a continuous outcome and multiple
predictors (continuous or categorical). A simple linear regression model would have the
form

y=o+xpf+e (1)
By contrast, amultivariable or multiple linear regression model would take the form

y=a+x101+x202+ ... +xxfkte (2
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where yis a continuous dependent variable, xisasingle predictor in the simple regression
model, and xq, X», ..., X, arethe predictors in the multivariable model.

Asisthe case with linear models, logistic and proportional hazards regression models can be
simple or multivariable. Each of these model structures has a single outcome variable and 1
or more independent or predictor variables.

Multivariate, by contrast, refers to the modeling of data that are often derived from
longitudinal studies, wherein an outcome is measured for the same individual at multiple
time points (repeated measures), or the modeling of nested/clustered data, wherein there are
multiple individuals in each cluster. A multivariate linear regression model would have the
form

Yoxp=Xnxk1) B+ xpte (3

where the rel ationships between multiple dependent variables (i.e., Ys)—measures of
multiple outcomes—and a single set of predictor variables (i.e., Xs) are assessed.

We took a systematic approach to assessing the prevalence of use of the statistical term
multivariate. That is, we used PubMed and the keyword “multivariate” to review articles
published in the American Journal of Public Health over a 1-year span (December 2010—
November 2011). We identified 30 articles in which the authors indicated the use of a
“multivariate” statistical method. Each of the articles was individually reviewed to assess the
type of analysis defined as multivariate.

In 5 (17%) of the 30 articles, multivariate models (as we have defined them here) were used;
4 (13%) of these models were derived from longitudinal dataand 1 from nested data. The
remaining 25 (83%) articles involved multivariable analyses; logistic regression (21 of 30,
or 70%) was the most prominent type of analysis used, followed by linear regression (3 of
30, or 10%). Interestingly, in 2 of the 30 articles (7%), the terms multivariate and
multivariable were used interchangeably. This further elucidates the need to establish
consistency in use of the 2 statistical terms.

Although some may argue that the interchangeable use of multivariate and multivariable is
simply semantics, we believe that differentiating between the 2 termsisimportant for the
field of public health. In general, models used in public health research should be described
as simple or multivariable, to indicate the number of predictors, and as linear, logistic,
multivariate, or proportional hazards, to indicate the type of outcome (e.g., continuous,
dichotomous, repeated measures, time to event).

Our review revealed that there is a need for more accurate application and reporting of
multivariable methods. Thisissue is not unique to public health research and has been
identified as affecting other areas of research aswell (e.g., medicine, psychology, political
science).3 However, we hope to see a clearer distinction in the use of the terms multivariate
and multivariable to describe statistical analysesin future public health literature. Thisisan
important distinction not only to avoid confusion among readers but to more accurately
inform the next generation of public health researchers who are seeking to ground their work
in the published literature.
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