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Learning objectives

»Importing data from excel into the R environment

»Basic data management
o Management of numerical variables
o Manipulation of categorical variables

e RCR


https://kirct.com/
https://kirct.com/

Scenario

»Imagine that your colleague sends you a patient dataset In
excel format and asks you to perform exploratory data
analysis.

»Let’s go through how to upload a file in RStudio

e RCR
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How to upload an excel filein R

The easiest way is to click “import dataset”

File Edit Code View Plots Session Build Debug Profile Tools Help
e - le - H B &= || A Gotofileffunction —-| - Addins ~

@ | 3-r project import.R* | Environment _ History Connections  Tutorial
"~ a = () Source on Save | f - +Run | **| Psource | = 2 | ([ Import Dataset = l’

I 1 Global Environment =~

Environment is emp

WO 0o O e R

17 Files Plots Packages Help Viewer

18 ~ :
0_ MNew Folder (%] Delete = | Rename a‘ More -

19 -
1:1 (Top Level) = R Script = []» C > Users » Matas » Desktop ~ Rtraining » Project 1_HTN
A Name

Console  Terminal Jobs = t

C:/Users/Matas/Desktop/R training/Project 1_HTN/myfirstRproject/ I
=

| ] Rhistory

O 9 3-r project import.R

I Bl mufiretRBnraiact Rarai
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Select “from Excel”

| Environment History Connections Tutorial
2 k| [ Import Dataset - s
"B Glob:

From Text (base)...

From Text (readr)...

From Excel... Environment is empty

From SPSS..
From SAS..

From Stata...

e  RCR
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Select “browse” and search for your
excel file. Make sure it’s saved on your

computer!
import Excel Data
File/URL:
Browse...

Data Preview:
3
2
2
2

Import Options: Code Preview: []

: | Tibrary(readx1)
Name:  dataset Max Rows: | « First Row as Names dataset <- read_excel(NULL)

View(dataset)

Sheet:  Default v Skip: [ 0 < Open Data Viewer

Ranges ALDIC NA

5 Reading Brce) thes using readd oon o KI m
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Once you select your excel file, you will see the preview
of the data. Next, select “import”.

Import Excel Data
File/URL:
C/users/User/Box/_Courses/R Class/R data management/Data sets/pat_info.xlsx Update
Dratra Preview: : :
0 Age Sax HTN_Med Race
doudie) doudie) (chorocter) {Goulve; {doube!
1 50 M 0 1
2 6 M 1 3
7 F 1 2
4 N F 0 1
5 29 F 0 1
- M 0 4
7 58 F 1 2
8 44 M 0 3
9 B M 1 4
0 2 Mm 1 1
Previewing first 50 entries
import Options: Code Preview: D
library(readx]1)
Name: | pat_info Max Rows: < Fiest Row as Names pat_info <- read_excel("C:/Users/Matas/Box/_Courses/R Class/R da\a management/Data
sets/pat_infe.x1sx™)
Sheet: | Defaul v| Skip 0| v OpenData Viewer View(pat_info)
Range: |AT:D10 | NA
¥ Reading Excel files using readxl Impert
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You see a new tab that has opened your dataset in R.
The dataset is officially in the R

environment as shown here.
Name of datasel is “pat_info”

C - C [~ =] ” Goto fiefunction = Addins ~ L myfin
@ | 3¢ project importR* pat_info ) Environment  History Connections  Tutorial
7 Filter ol 2 i ™ importDotaset ~ & List

> Age Sex HTN_Med Race & Global Environment =

1 1 50 M 0 1 Data

2 2 57 M 3 3 © pat_info 10 obs. of 5 variables

3 3 75 F 1 2

4 4 3N F ) 1

5 ) 29 F 0 1

s 6 74 M 0 4

7 7 58 F ! 2

8 8 a M 0 3

9 ) 86 M 1 4

10 10 2 M 1 1 Files Plots Packages Help Viewer

= [+ BV SR A ~oo Y Mmoo
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@ myfirstRproject - RStudio
File Edit Code Wiew Plots Session  Build Debug Profile Tools Help

O -~ H B! = A Gotofile/function |~ Addins ~

—

[ @ | 3-r project import.R* ] |_ pat_info p—
| & I [ ISource onSave | & / - = Run | ®=| ™ Source -

I

i [

(Mo T-< T [l T [ I S Y

— Click the R script tab to begin typing your code

18 1
19 .

1:1 (Top Level} 2 R Script 2

— M

Caneala Tarminal lahe
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Basic data exploration

NUMERICAL VARIABLES

e  RCR
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Exploring the dataset: str function

File Edit Code View Plots Session Build Debug Profile Tools Help

] ) o - &I =~ H HJ = #» Go to file/function | + Addins ~
str function: displays the structure of a R

. i i | 3-r project import.R* | pat_inf
object (in this case a data frame). i '"‘:: : Sourceon:ve"wQ —

1 #exp1oriqg the pat_info dataset
Output is displayed here o o (patinfo)
4
5|
] . . . i ., 2
Note: everything in R is case-sensitive i
Console  Terminal Jobs
> library(readxl)
> pat_info <- read_excel("C:/Users
> View(pat_info)
> #exploring the pat_info dataset
> str(pat_info)
tibble [10 x 5] (S3: tbl_df/tbl/data.frame)
$ ID :num [1:10] 1234567 8910
Down here we see that_ the data frame. § Age  : num [1:10] 50 67 75 31 29 74 58 41 86 22
weights contains 5 variables: 4 numerical § sex  : chr [1:10] "M" "M" "F" "F" ...
§ HTN_Med: num [1:10] 0110001011
and 1 character / $Race :num [1:101 1321142341
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@' R data management - R5tudio

The head funCtlon In R enVIronment d|Sp|ayS File Edit Code View Plots Session Build Debug Profile Tools  Help
the first observations of a dataframe or O - opl @ H @ & A cotohiencon T . adding -
variable. By specifying the “n” option, you =

. . @ | 3-r project import.R* | | pat_info
control how many observations will be o
. . | k< [ 1Source on Save Q f -
displayed.

str(pat_info)

#head & tail command
head(pat_info, n=5)
head(pat_infolSex)
tail(pat_infofAge, n=3)

Note: If you don’t specify the n option, the first

1
2
3
4
six observations will be displayed by default. 6

N oo

The tail function in R, provides the last (Top Level) =

obseverations. Similarly, the last 6 are the
default unless specified by the “n”.

> #head & tail command
> head(pat_info, n=53)
# A tibble: 5 x 5
ID Age Sex HTN_Med Race

Here, I'm requesting the first five <dbl> <dbl> <chr>  <dbl> <dbl>

observations from the entire dataset pat_info ; gg m i} ;
3 75 F 1 2
Next, | specify that | want to display the first T sk 0 !

> head(pat_info%Sex)

[1] rerl rlmll IIFII IIFII IIFII 1Tm'|T
> tail(pat_infoSAge, n=3)
[1] 41 86 22

> |

default observations for the variable Sex in
the pat_info dataset

Finally, | am requesting the last three
observations of the variable Age.

R R [0 §
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ldentifying the mean & standard deviation of a variable

@ myfirstRproject - R5tudio

File | Edit Code Wiew Plots Session Build Debug Profile Tools Help
o - G#| & - = # Go to fileffunction ——| = Addins -
@ | 3-r project import.R || pat_info
o & [ |Source on Save | & f -
4 #mean of age
5 mean(pat_infofAge)
6
7 #standard deviation of a variable
8 sd(pat_infofage)
Type: 13
Mean(pat_info$Age) 11
sd(pat_info$Age) 251 | (Top Level) ¢
Console  Terminal Jobs
The first part representS the C:/Users/Matas/Desktop/R training/Project 1_HTN/myfirstRproject/
name of the data frame and the > #mea? DE %"3? SAge)
. > mean(pat_infoSAge
second part after the dollar sign 1] 53.3
represents the specific variable > #standard deviation of a variable

> sd(pat_infoS$Age)
[1] 22.13117
>

e  RCR
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summary of a variable

@ myfirstRproject - RStudio

File Edit Code Wiew Plots Session  Build Debug  Profile Tools Help
O -/Ofler- H B & || A Gotofiefuncion ~ Addins ~
Q7] 3-r project import.R* pat_info

I [(ISourceonsave | @ /-

#exploring the pat_info dataset

% str{pat_info)

i #mean of age

5 mean{pat_infofage)

. ? #standard deviation of a variable
Type: summary(pat_info$Age) > 8 sd(pat_infosage)
10 | #summary statistics of a numerical wvariable

The first part represents the pf —v(pet_inToiAge)
name of the data frame and the 261 | (lopLeve) <
second part after the dollar sign Comsole | Terminal x | Jobs

C:/Users/Matas/Desktop/R training/Project 1_HTMN/myfirstRproject/
= #summary statistics of a numerical wvariable
> summary(pat_infofage)
Min. 1st Qu. Median Mean 3rd Qu. Max.
22.00 33.50 54.00 53.30 72.25 BE. 00
>

represents the specific variable

Summary statistics are here

© KIRCT
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Management of
categorical variables

e  RCR
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u
Ca,l C u I atl n ! ’ a () R data management - RStudic
File Edit Code View Plots Session Build Debug Profile Tools Help

freq u en Cy Of a Gm' Q|\__'*' H H _I_I -:'P Go to fileffunction ——| = Addins -
& | 3-r project import.R* | | pat_info

Categ O r I Cal We create a vector called A &) 3 Osourceonsave | Q /F -

19 #calculating frequencies for a categorical variable

Var i ab | e “mfvar” to include the table 20 mfvar <- table(pat_infoS$sex)

21 mfvar
counts of Sex. 22 prop.table(mfvar)

23
24

2_8_1 (Top Level} =
Console Terminal Jobs

> #calculating frequencies fTor a categorical variable

The table() command will > mfvar <- table(pat_info$Sex)

provide you the count of the > mfvar
variable. In the dataset, we \, -
have 4 females and 6 males. 46
> prop.table(mfvar)
The prop.table(table) \ F M
0.4 0.6

command will provide you
with the proportion. 40%
females and 60% males.

© KIRCT
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Ad d i n g I a.b el S Al 3-FﬂﬁijEEtiTpﬂn.R* pat info

' Filter

Fs

D Age Sex HTH_Med Race

1 1 30 H 1

2 2 &y 1 3

Notice we have a variable called race which 5 . —_ 1 ,

identifies patients’ self-reported race as: ) ) - , 1

1= Non-Hispanic White (NHW) . : - , 1
2= Non-Hispanic Black (NHB)

3= Hispanic (HIS) ° o "M ’ -

A= Other (OTH) L LS . 1 :

8 8 41 M L] 3

We will demonstrate how to add labels to the il I % | M ! :

10 10 22 M 1 1

numerical values (1-4) of the qualitative
variable “race”.

e RCR
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Adding labels

We call out the variable Race by locating it in the pat_info dataset, convert it to a factor with 4 levels and label
them in order as NHW, NHB, HIS, OTH.

Recall for categorical variables, we use factors. This is especially useful for statistical modeling.

9 R data management - R5tudic
File Edit Code Wiew Plots Session  Build Debug Profile Tools Help

@ - q| - H | &= | A Gotofileffunction ~| = Addins -

@ | 3-r project import.R* | | pat_info

o &l k4 [ |Source on Save Q /{ - = Run | "+ Sour
25

26
27 #labels

28 pat_infofRace <- factor(pat_info%Race, levels=c(1,2,3,4), labels=c("NHwW", "NHB", "HIS", "OTH"))
29

30

Console Terminal Jobs

> #labels

> pat_infofRace <- factor(pat_infofRace, levels=c(1,2,3,4), labels=c("NHW", "NHB", "HIS", "OTH"))
-2

=

e RCR
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@ R data management - R5tudio
File Edit Code View Plots Session Build Debug Profile Tools Help

@ - 9%! @~ H B & A Gotofieffunction -~ ~ Addins -
E‘J 3-r project import.R* |_ pat_info
o &l I [ Isource onSave | & f -
32

33 #counts and proportion of race variables
34 racevar <- table(pat_infofRace)

35 racevar

36 prop.table(racevar)

37

38

39

40 |

41

42

Tabulate counts and frequencies by calling out b

the “table” function and “prop.table” function. 45
A0:1 (Top Level) =

B I o P R P R PR PSSP

> racevar <- table(pat_info%Race)
. > racevar
Results will show down here
NHW NHE HIS OTH
4 2 2 2

\ > prop.table(racevar)

NHW NHB HIS OTH
0.4 0.2 0.2 0.2
>

e  RCR
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Management of both
categorical and
numerical variables

SUBGROUP ANALYSES

e  RCR
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Subgroup analysis

» Suppose you are interested Iin identifying the mean age of male
and female patients.

»Code Is provided on the next slide

e RCR


https://kirct.com/
https://kirct.com/

9 R data management - R5tudic
File Edit Code View Plots Session  Build Debug  Profile Tools Help

This first part will give you DR AL 2 sotoriennin _RTSER R
the mean age Of the @ | 3-r project import.R* |_ pat_info
. . | [ o S S 7 -
patients. Notice how you = H Osouceonsave | Q /7
have to include the 38 ]
. 39 #mean age among male patients
dataframe name both times 40 mean(pat_infoSAge[pat_info$sex—"M"])
. . . 41
to Identlfy the numerical 42 #mean age among female patients
variable age and the 43 mean(pat_infofAge[pat_infoiSex=="F"])
" - 1 ” 44
categorical variable “M 32
47
The same applies for “F"  —— 1o
50
51
51:1 (Top Level) 3
Console  Terminal Jobs
The results show down here. > #mean age among male patients
> mean(pat_infoSAge[pat_infofsex=="M"])
[1] 56.66667
> #mean age among female patients
> mean(pat_infoSage[pat_infofSex=="F"])
[1] 48.25
>

KIRCK
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Criterion-based
selection

e  RCR
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@] 3-r project import.R* pat_info

¥ Filter
“ D Age Sex HTMN_Med Race
1 1 50 M 0 1
2 2 67| M 1 3
'@'Hdata management - R5tudio 3 . I ; 5
Suppose you are Interested |n :::E Edl%(l:od-e#‘nﬁm ]_:Icﬂ;J Ses.sm.m E:’lld Debug  Profile Tools Help . 4 Tl 5 1
.. . - 1 &~ H B = Go to file/functi -0
obtaining the ID numbers of patients = = ———— s 5 =f 0 1
above the age of 60 Q] 3-r project import.R* | | pat_info 6 g 74| M 0 4
. & I [ |Source on Save Q /' - 7 7 58 F 1 2
;g 8 8 TRRY 0 3
40 #criterion based selection 2 9 M ! 4
41 pat_infoSID[pat_infofAge > 60] 10 10 22 M 1 1
. . 42
Type pat_info$ID[pat_info$Age > 60] 43
— 44
45
46
. . . 47
The first part depicts the main 48
variable of interest and the part inside T X
) o 2 p Level) =
the brackets depicts the specific _
. . Console  Terminal Jobs
criteria. : ' ' =

> #criterion based selection
> pat_infoSID[pat_infofAge > 60]

[1] 2369
=
IDs are displayed down here: /

e  RCR
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9 R data management - R5tudio
File Edit Code Wiew Plots Session  Build Debug Profile Tools Help

o - q| &~ H B &= | A Gotofilesfunction |~ Addins -
@ | 3-r project import.R* |_: pat_info
! &l kH (source onSave | § f -
44
45
46
47

48 #obtaining even more granular information
49 pat_infoSID[pat_infofAge=60 & pat_infofHTN_Med ==1]

50 pat_info%ID[pat_infofAge>=60 & pat_info%sex == "F"]
. : 51 |
Obtaining IDs for patients above the 52
age of 60 AND an indicator for being gi
on hypertensive medication. Output: 55
51:1 (Top Level) =
IDs 2,3,9
Console  Terminal Jobs
> #obtaining even more granular information
> pat_infoSID[pat_info$Age>60 & pat_info$HTN_Med ==1]
[1]1 2 3 9
> pat_infofID[pat_infofAge>=60 & pat_infolsSex == "F"]
. . [1] 3
Obtaining IDs for patients about the >
age of 60 and female sex. Output: ID
#3

© KIRCT
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Class Exercise #1: Module 03

The data in the Table below pertains to five patients with certain characteristics.

_

F
M
M
F

B, B OO
N W R R

e RCR
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Class Exercise #1: Module 03

Do the following:

a. Create the relevant variables in R
b. Frame the variables into a dataset

c. Calculate the frequency and proportion of individuals with
diabetes by sex

e RCR
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Class Exercise #1: Module 03

d. Compare the mean age of individuals with versus those
without diabetes

e. Label the race variable as follows: 1 = “White”, 2 = “Black”, and
3 = "Hispanic”.

e RCR
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Class Exercise #2: Module 03

The following Table contains information on age (in years), marital status (1= married, 2=divorced, 3=single), obesity
status (1=obese,2=overweight, 3=normal weight) and race (1=White,2=Black, 3=Other) of ten patients as follows:

Marital Obesity |Race
status status

P WL NP WEFE WOWDN

P NW WENDNPE W
N MNP NP PEPRPOEFRLPDNMNDN

10

KIRO\

w

1
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Class Exercise #2: Module 03

1. Create a vector for each of the variables Iin the Table

. Compile/frame the vectors into a dataset and give that dataset a name

lil. Change the numeric labels of variables marital status, obesity status and race
to character labels

Iv. Create a 3 by 3 table between race and obesity

v. Create a 3 by 3 table between race and marital status

e RCK
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Class Exercise #2: Module 03

vi. Create a 3 by 3 table between marital status and obesity

vil. Find the mean age for patients who are obese, for Blacks, Whites, and for
those who are single

viil. How many patients are less than 40 years and obese?
IX. How many patients are black and less than 407

X. How many patients are white and older than 40?

e RCR
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Summary

»In this lecture you learned:
a How to import excel files into R environment
o Numerical data manipulation
o Categorical data manipulation
a Basic sub-analyses incorporating both categorical and numerical values

»Next, we will discuss packages in R and how to use them.

e RCR
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