
Effective Plots and Tables 
 

Jeffrey Michael Franc  
MD, MSc, FCFP.EM, Dip Sport Med, EMDM 

 
Medical Director, E/D Management 

Alberta Health Services 
 

Associate Clinical Professor of Emergency Medicine 
University of Alberta 

 
Visiting Professor in Disaster Medicine 

Universita' Degli Studi del Piemonte Orientale 
 

MedStatStudio



Objectives 

•  Know the advantages and 
disadvantages of various plots and 
how to choose the best plot to 
emphasize data 

•  Describe general rules for 
increasing the clarity of tables. 



Plotting 

Always plot the data in some 
meaningful way!!!! 



Plotting 

Why should we plot the data? 



Plotting 

Why should we plot the data? 
•  Recognize unexpected trends 
•  Readers vary in sophistication 
•  P-values / Confidence intervals can be 

difficult to visualize 
•  Often many important features of the 

data can be expressed in a single plot 
•  Avoids monotony of continuous text 



10 Favorite Plots 

1.  Run Chart 
2.  Scatter Plot 
3.  Density Histogram 
4.  Effect Plots 
5.  Barplot 
6.  Boxplot 
7.  Pareto Chart 
8.  Control Chart 
9.  Analysis of Means 
10. Residual Plots 
11. Pie Chart 



1: Run Chart 



Run Chart 

Advantages   

Disadvantages 



Run Chart 

Advantages   
•  Order of observations 
is preserved 

•  Good to assess for 
patterns 

Disadvantages 
•  Sometimes order is 
irrelevant 



2: Scatter Plot 



Scatter Plot 

Advantages 

Disadvantages 



Scatter Plot 

Advantages 
•  Allows to quickly see 
relation between x and 
y variables 

Disadvantages 
•  Difficult to show 
association between 
more than two 
variables 

•  Overwhelming with 
large quantity of data 



3: Density Histogram 



Density Histogram 

Advantages 

Disadvantages 



Density Histogram 

Advantages 
•  Good overall view of 
data 

•  Good if large quantity 
of data 

Disadvantages 
•  Addition of density 
curve lose true units 
of measurement 

•  Looses fine detail of 
each observation 



4: Effect Plots 



Effect Plots 

Advantages 

Disadvantages 



Effect Plots 

Advantages 
•  Graphical 
representation of how 
important certain 
factors are 

Disadvantages 
•  Difficult to interpret 
for some readers 



4: Effect Plots 

What is wrong with 
this plot? 



4: Effect Plots 

What is wrong with 
this plot? 

 

No Units 



5: Barplot 



Barplot 

Advantages 

Disadvantages 



Barplot 

Advantages 
•  Small differences are 
easily seen 

•  Allows comparison of 
multiple groups 

Disadvantages 
•  Difficult to interpret 
as number of levels of 
factors increase 



5: Barplot 

What’s wrong with 
this Plot? 



5: Barplot 

What’s wrong with 
this Plot? 

 COLOR 



6: Boxplot 



Boxplot 

Advantages 

Disadvantages 



Boxplot 

Advantages 
•  Excellent way to 
categorize 
distribution of sample 

•  Large amount of data 
in one plot 

Disadvantages 
•  May be difficult to 
understand to non-
statisticians 

•  Consider the audience 



7: Pareto Chart 



Pareto Chart 

Advantages 

Disadvantages 



Pareto Chart 

Advantages 
•  Adds priority to the 
bar graph 

•  Easy to understand why 
priorities are chosen 

Disadvantages 
•  Generally larger bars 
are considered more 
important…may need to 
reverse the data 



7: Pareto Chart 

What is wrong with 
this plot? 



7: Pareto Chart 

What is wrong with 
this plot? 

 

No Legend 



8: Control Chart 



Control Chart 

Advantages 

Disadvantages 



Control Chart 

Advantages 
•  Combines statistical 
hypothesis testing 
with data 
visualization 

Disadvantages 
•  Control limits often 
mistaken for 
specifications 

•  Need to understand 
principle of repeated 
testing 



9: Analysis of Means 



Analysis of Means 

Advantages 

Disadvantages 



Analysis of Means 

Advantages 
•  Graphical method to 
compare several groups 

•  Allows compensation 
for multiple 
comparisons 

•  Well documented 
•  Alternative to ANOVA 

Disadvantages 
•  Less well known than 
ANOVA 

•  May need to explain 
graph to readers 



10: Residual Plots 



Residual Plots 

Advantages 

Disadvantages 



Residual Plots 

Advantages 
•  Mandatory for any 
study using regression 

•  Allow visual 
representation of 
utility of regression 
equation 

•  Useful for high-
dimension multivariate 
data 

Disadvantages 
•  Difficult to interpret 
(particularly logistic 
regression) 

•  May need explanation 



(Dis)Honorable Mention: Pie Chart 



Pie Chart 

Advantages 

Disadvantages 



Pie Chart 

Advantages 
•  Easy to understand for 
almost all readers 

•  Gives good overview of 
the composition of the 
whole sample 

Disadvantages 
•  CAUTION 
•  Perception of area is 
poor compared to 
height 

•  Easy to lose subtle 
differences 

•  Not advised if close 
comparison is needed 

•  Currently low 
popularity rating 
among statisticians 



Questions? 

Plots 



Constructing Tables 

American Statistician; 
35: 67-71 



Tables 

Rules for constructing tables: 

1. Marginal Averages 
2. Ordering of rows and columns 
3. Comparative figures in columns 
4. Round to 2 effective digits 
5. Use layout to guide eye 
6. Brief verbal description 



Tables 



Tables 

1. Give marginal averages to provide 
a visual focus 



Tables 

1. Give marginal averages to provide 
a visual focus 



Tables 

2. Order rows and columns by marginal 
averages or some other measure of 
size. Keep same order if many 
similar tables. 



Tables 

3. Put figures to be compared into 
columns rather than rows. Larger 
numbers on top if possible 



Tables 

4. Round to 2 effective digits 



Tables 

5. Use layout to guide the eye and 
facilitate comparisons 



Tables 

6. Give brief verbal summary to lead 
the reader to the main patterns and 
exceptions 

 

“Table 1 shows that the mean time 
from arrival to triage was 120 
seconds for all patients.  Overall, 
the Gothenburg group triages 
patients faster.  CTAS 1 patients 
were triaged more quickly than 
other CTAS groups.” 



Tables 

Questions? 



Objectives 

•  Know the advantages and 
disadvantages of various plots and 
how to choose the best plot to 
emphasize data 

•  Avoid common mistakes in plotting. 



Math Lesson 

Post hoc analysis of group 
differences using Bonferroni 
confidence intervals 


