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ABSTRACT

This chapter provides an overview of the popularity of linear regression 
in medical research. In particular, the implementation of R programming 
in executing regression analysis was given emphasis using RStudio as the 
integrated development environment. Importing dataset and consequent 
exploratory data analysis were also presented in this chapter. In addition, the 
use of the most popular visualization package in R was also demonstrated. 
At the very least, this chapter encapsulates the whole process of regression 
analysis from data ingestion, visualization, model building, and model testing. 
Software and packages used in this chapter were all free and open-source, 
which ensures that the implemented codes will be reproduceable.

INTRODUCTION

Regression analysis is an essential statistical method for the evaluation of 
medical data. It facilitates the recognition and categorization of associations 
among and between numerous factors. It also supports the discovery of 
prognostically significant risk factors and the estimation of risk scores for a 
particular prognosis (Schneider et al., 2010). Depending on the purpose or goal 
of the research study, the regression model can serve as a ‘classification’ or 
as a ‘prediction’ technique. This book chapter provides medical practitioners 
with the basic skills needed to critically read and interpret research output 
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using linear regression methods. This Chapter explains the application of 
statistical models to a wide variety of medical investigative studies and clinical 
trials. Regression methods are used to appropriately answer the key design 
questions posed and take due account of any effects of potentially influencing 
co-variables. It begins with a revision of basic statistical concepts, followed 
by implementation of these methods in R Programming. The various methods 
of modelling are covered in a non-technical manner so that the principles can 
be easily applied in everyday practice. Data drawn from published studies 
are used to exemplify statistical concepts throughout the discussion. This 
book chapter is designed for clinicians, public health and environmental 
health professionals, para-medical research professionals, laboratory-based 
researchers and students (Tai & Machin, 2013).

In this chapter we will discuss simple linear regression and how we can 
easily calculate this technique using R programming. A regression analysis 
allows you to predict a variable (dependent variable, Y) based on one or 
more variables (independent variable, X). Depending on whether there are 
one or more independent variables, a distinction is made between simple 
and multiple linear regression analysis (Linear Regression - DATAtab, n.d.).

For simplicity, let us consider an X variable and a Y variable. The 
independent variable is on the x-axis and the dependent variable is on the 
y-axis. The dataset that we will use here is a sample dataset of laboratory 
confirmed SARS -CoV2 patients with several variables which included if the 
patient is being admitted to an intensive care unit or not (ICU), their running 
hospitalization in days (HOS) and the level of their lactate dehydrogenase 
(LDH). The relationship between the HOS and LDH is expressed in a form 
of a scatter plot with each patient ICU status being tagged. The R code to 
generate the plot is given as well.

Basic scatter plot

df <- read.csv(“validation_set.csv”)[,-1] 
ggplot(df, aes(y=HOS, x=LDH, color=ICU)) + geom_point()+ 
 labs(title = “Relationship between the Number of 
Hospitalization and LDH”, subtitle =”among ICU and Non-ICU 
SARS-CoV2 Positive Patients”)+ 
 labs(y=”Number of Hospitalization (Days)”)+ 
 labs(x=”Level of LDH”)+ 
 labs(color = “ICU Patient or Not?”)
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