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Objectives

• Welcome and Attendance

• Updates

• Syndromic Surveillance Exploratory Analysis 
Toolkit: What is Exploratory Analysis?

• Discussion

• Upcoming Meetings



ESSENCE Updates

• No new syndrome definitions this month

• Are there any syndrome definitions you are 
working on?

• ESSENCE Q&A v4: 
https://vimeo.com/325621569

• New myESSENCE features coming soon

• Talk about Reports Manager

https://vimeo.com/325621569


Syndromic Exploratory Analysis 

Toolkit: 

What is Exploratory Analysis?



What is Exploratory Analysis?

• Based on this awesome resource:

https://r4ds.had.co.nz/exploratory-data-
analysis.html

• Shows everything in R, but the same things 
can be done in Excel or SAS

https://r4ds.had.co.nz/exploratory-data-analysis.html


Exploration of your data 
in a systematic way:

No strict set of rules





EDA is a state of mind

Icon made by Smashicons from flaticon.com



Why is EDA important?

Investigate the quality of your data:

Does your data meet your expectations?



1. Generate questions

2. Search for answers

• Visualize

• Transform

• Model

3. Refine or generate new 
questions



Far better an approximate 
answer to the right question, 
which is often vague, than an 
exact answer to the wrong 
question, which can always be 
made precise.

-- John Tukey



EDA is all about asking 
questions

• “The key to asking quality questions 
is to generate a large quantity of 
questions.”

• “Follow up each question with a new 
question based on what you find.”



Two general types of questions 
to ask:

• What type of variation occurs within 
my variables?

• What type of covariation occurs 
between my variables?



• Variation: phenomenon that 
creates uncertainty

• Covariation: phenomenon 
that reduces uncertainty



USE VISUALIZATIONS!!



• Categorical: bar chart

• Continuous: histogram

–Multiple histograms: line graph



When looking at your data:

• What values are the most common? 
Why?

• Which values are the least common? 
Why?

• What patterns can you see? What 
might explain them?



Unusual data

• Outliers

• Missing data



Outliers: what do you do with 
them?

• Why are they outliers?

• Data entry error?

• True outlier?

• What would happen if you removed 
those observations?

• What would happen if you set them 
to missing?



Missing data: what do you do 
with it?

• Why is it missing?

• What would happen if you removed 
those observations?



Covariation:

• Behavior between variables

• Tendency for the values of two or 
more variables to vary together in a 
related way



• Categorical and continuous: 
histogram, line graph, density 
plot, boxplot

• 2 categorical: count plot 
(geom_count), tile plot

• 2 continuous: scatterplot, 
boxplot 



Patterns and Models

• Is the pattern caused by random chance?

• How would you describe the relationship 
you see in the pattern?

• How strong is the relationship?

• What other variables impact the pattern?

• What happens when you look at 
subgroups?



Patterns and Models

“If two variables covary, you can use 
the values of one variable to make 
better predictions about the values of 
the second. If the covariation is due to 
a causal relationship (a special case), 
then you can use the value of one 
variable to control the value of the 
second.”



Patterns and Models

Think of models as tools for extracting 
patterns out of data



What does this mean for 
syndromic surveillance and for 
public health surveillance?



• Biggest barrier: TIME
• Document what you do whenever 

possible

• Try developing a set of “standard EDA 
questions” that you can start with

• Set your own guidelines





Useful resources (not just for R 
users!)
• Book these slides are based on: 

https://r4ds.had.co.nz/exploratory-data-
analysis.html

• R Data viz cheat sheet: 
https://github.com/rstudio/cheatsheets/raw/
master/data-visualization-2.1.pdf

https://r4ds.had.co.nz/exploratory-data-analysis.html
https://github.com/rstudio/cheatsheets/raw/master/data-visualization-2.1.pdf




Discussion

• What questions do you have about current 
projects?

• What ideas do you have for future projects? 

• What ESSENCE questions or issues have you 
come across?

• What other resources can we work on 
putting together?



Upcoming AZ Syndromic Meetings

AZ BioSense
Workgroup

Tuesday, 
April 2 from 
1:00 – 2:00

Varicella 
Workgroup

Monday, 
April 15 from 
1:00 – 2:00

AZ BioSense
Opioid 

Workgroup

Thursday, 
April 18 from 
2:00 – 3:00



THANK YOU
syndromicsurveillance@azdhs.gov |  602-542-6002

vbzd@azdhs.gov  |  602-364-3854

azhealth.gov

@azdhs

facebook.com/azdhs

mailto:syndromicsurveillance@azdhs.gov

