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Objectives of the module

• Gain a basic understanding of coding in R

• Understand and use Rstudio

• Follow good coding practices

• Presentation of basic packages

• Implement a short epidemiological study in R (Data importation => Analysis => 
Visualisation)

• Introduce notions of code and project management



Objectives of the session

• Gain a basic understanding of coding in R

• Check that R and Rstudio are working on all computers

• How/ Why use Rstudio?

• Manipulate basic objects



What is R?



What is R, what is Rstudio?

• R designates both the language and the software using this language

• Similar to STATA, C, Fortran, Python…

• R is (mostly) used for statistical computing (i.e. import, manipulate, analyse, and 
visualise data).

• R has no graphical user interface.

• RStudio is used as the graphical interface.



Why use R at all?

• Free and open-source.

• Versatile (packages developed for almost everything).

• More intuitive than C / C++.

• Highly popular:

• Lots of learning resources.

• Lots of forums / platforms providing help.



Why use R at all?

•  Cool extensions!

• Data visualization

• Dashboards e.g. with R Shiny

• Automated reports



Data visualisation e.g. with ggplot2



Data visualisation e.g. with ggplot2



Dashboards e.g. with R Shiny

COVID-19 tracker R Shiny app 

https://vac-lshtm.shinyapps.io/ncov_tracker/?_ga=2.51094765.514576225.1668612183-1850687273.1660207969
https://vac-lshtm.shinyapps.io/ncov_tracker/?_ga=2.51094765.514576225.1668612183-1850687273.1660207969
https://vac-lshtm.shinyapps.io/ncov_tracker/?_ga=2.51094765.514576225.1668612183-1850687273.1660207969


Useful resources

• https://stackoverflow.com/questions/tagged/r (questions related to R answered by 
the community)

• https://cran.r-project.org/doc/manuals/r-release/R-intro.pdf (Very thorough 
introduction to R, useful if you need more information on a specific aspect)

• https://r4ds.had.co.nz/index.html (R for data science)

• https://www.epirhandbook.com/en/ (comprehensive introduction to R for applied 
epidemiology and public health)

https://stackoverflow.com/questions/tagged/r
https://stackoverflow.com/questions/tagged/r
https://cran.r-project.org/doc/manuals/r-release/R-intro.pdf
https://cran.r-project.org/doc/manuals/r-release/R-intro.pdf
https://cran.r-project.org/doc/manuals/r-release/R-intro.pdf
https://cran.r-project.org/doc/manuals/r-release/R-intro.pdf
https://cran.r-project.org/doc/manuals/r-release/R-intro.pdf
https://cran.r-project.org/doc/manuals/r-release/R-intro.pdf
https://cran.r-project.org/doc/manuals/r-release/R-intro.pdf
https://cran.r-project.org/doc/manuals/r-release/R-intro.pdf
https://r4ds.had.co.nz/index.html
https://r4ds.had.co.nz/index.html
https://www.epirhandbook.com/en/
https://www.epirhandbook.com/en/


Getting familiar with RStudio



Opening RStudio and creating a new script

You can execute individual lines 
of code in this area, but it is 
more convenient to open a new 
script.



Opening RStudio and creating a new script



The new script is open!

Area to write your script 

Execute (i.e. run) the 
current line of your script



Why write in the script area?

• A script is the same as a “do-file” in STATA

• You can’t save what you write in the console section.

• Scripts can be saved so you don’t have to re-write code every time you re-open 
Rstudio.

• Scripts are much clearer for complex commands (i.e. when defining functions, 
generating plots..).



We can write and save the script

Console:
Commands that have 
been executed are 
shown here

Environment:
Objects currently loaded 
in your session



Opening a file



Console lines start with “>”

Line starts with a >:
R will run the command

Line starts with a +:
A parenthesis (or bracket, 
quotation mark..) is not 
closed, so R is continuing 
the previous line of code
Press ESC to exit



Basic objects and expressions



Basic R expressions

• The assign operator “<-”

• Very similar to “=“

• Shortcut “alt”+”-“ (Mac: “Option”+”-” )

• Use to assign a value to an object



Basic R expressions

• The most basic expressions are the same as would be anywhere else:

• “+” to sum.

• “-” to subtract.

• “*” to multiply.

• “^” to power.

• “/” to divide.

• Others have functions integrated in the base version of R

• “sqrt(5)” to compute the square root (of 5 in that case).

• “exp(5)” to compute the exponential (of 5).

• “log(5)” to compute the logarithm (of 5). 



Data types and objects

• There are four main data types that you will frequently come across in R:

• Character: “a”, “hello”

• Numeric: 2, 2.1, pi

• Integer: 2L, 9:100.

• Logical: True, False

• The function “class()” can be used to tell you the type of a given object.



Storing data



Datasets

• Datasets (i.e. objects containing data) can take different shapes:

• Vectors: Contain only one variable per element.

• Matrices: Can contain several variables per element.

• Data frames: Can contain several variables per element, of different types. 



Vectors, matrices, dataframes: what do they look like?

Vector:             Matrix:        Data frame:

10 5 25 33 7 15 73 33 3

ID Height

1 165

2 160

3 162

4 184

5 189

6 175

Country Mean 
temperature

UK 8.45

Brazil 24.95

France 10.70

Morocco 17.10

Japan 11.15

• Datasets (i.e. objects containing data) can take different shapes:

• Vectors: Contain only one variable per element.

• Matrices: Can contain several variables per element.

• Data frames: Can contain several variables per element, of different types. 



Datasets

• Datasets (i.e. objects containing data) can take different shapes:

• Vectors: Contain only one variable per element.

• Matrices: Can contain several variables per element.

• Data frames: Can contain several variables per element, of different types. 

• Base functions are used to compute the mean, median, or summary of a given dataset.

• “mean()”

• “median()”

• “summary()”

• “quantile()” 



Vectors

• Vectors contain one or more elements, usually of the same class.

• A vector is constructed using the function ‘c()’

• ‘vec <- c(1,2,3)’ initialises a numeric vector, called vec, that contains three elements.

• ‘vec <- c(“a”,”b”,”c”)’ initialises a vector of characters, called vec, that contains three 
elements.

1 2 3

“a” “b” “c”



Vectors

‘vec <- c(“a”,”b”,”c”)’ initialises a vector of characters, called vec, that contains three 
elements.

• Values of a vector are accessed using brackets ‘[ ]’:

• ‘vec[3]’ designates the third element of the vector ‘vec’.

    vec[3] =

• ‘vec[-3]’ returns  the vector ‘vec’ minus the third element.

    vec[-3] =

“a” “b” “c”

“c”

“a” “b”



Note: Brackets or parentheses?

• We have presented commands that require parenthesis ‘()’ and brackets ‘[]’

• Brackets [] mean you are accessing an element of an object

• ‘X[3]’: access the third element of the vector X

• Parentheses () mean that you are calling a function

• ‘X(3)’: call a function called X

• ‘mean(Y)’: compute the mean of the vector Y



Matrices: multiple vectors side-by-side

• A matrix is a two-dimensional group of vectors, containing elements of the same class.

• A matrix is constructed using the function ‘matrix()’, which needs 3 arguments:

• ‘data’: the values of the elements (by default set to NA).

• ‘nrow’: the number of rows (default to 1).

• ‘ncol’: the number of columns (default to 1).

• ‘mat <- matrix(c(1,2,3,4), nrow = 2, ncol = 2)’ initialises a matrix, called ‘mat’, with 2 
rows and 2 columns:

1 3

2 4



Matrices: multiple vectors side-by-side

• ‘mat <- matrix(c(1,2,3,4), nrow = 2, ncol = 2)’ initialises a matrix, called ‘mat’

• To access an element of a matrix, R needs the row(s) and column(s) we are interested 
in.  We use [,] where

• The value before the comma is the row number

• the value after the comma is the column number

• ‘mat[1,2]’ will return the element on the first row, and second column.

     mat[1,2] =

• ‘ mat[1,] ’ will return all elements on the first row

     mat[1, ] =

1 3

2 4

3

1 3



Dataframes

• What if you want to store data describing various features for a set of individuals?

• IDs number (numeric), name (character), gender (character), age (numeric), 
date of birth (Date) etc..

• Matrices can only contain one class of elements (all characters, all numeric..)

• Dataframes are similar to matrices, except that they can contain multiple data types.

• They are created using the command ‘data.frame()’

• Their elements can be accessed in the same way as matrices, plus specific functions.



Fixing your code and finding help



Communicating with R: Errors and warnings

• Coding is learning to communicate with your computer, R will use errors, 
warnings, and messages to signal unintended behaviour and potential errors.

• Messages:

• Inform users that R has performed certain actions; do not prevent the code 
from running.

• Warnings:

• Indicate that something may have gone wrong, but do no prevent the code 
from running, start with “Warning: […]”.

• Errors:

• Interrupt the execution of the code. Indicate a severe problem in the code. 
Start with “Error: […]”.



Communicating with R: Errors and warnings

• Some warnings may not be relevant to you

• Errors will have to be fixed



Helpfiles describe the arguments and outputs of functions

• Use helpfiles to see a description of the expected arguments and output of a 
function, using the operator `?` (e.g. `?mean`).



Helpfiles describe the arguments and outputs of functions

• If helpfiles do not clarify the use of a function, look up the name of the function 
online (along with the error message if you are debugging).

• The online R community is very active and there are many posts and resources to 
understand the use of functions / why a part of the code is not running.

• AI & debugging



Practical

• Go through the practical.

• The main commands are given in the documents, try and manipulate the data and 
functions to make sure you understand how they work.
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