Chapter 2.2
Other Graphs



Learning Objectives

At the end of this lecture, the student should be able to:

Describe a case in which a time-series graph would be
appropriate.

Explain the difference between what would be graphed
on a bar graph vs. a time-series graph.

Describe the type of data graphed in a pie chart.

List two considerations to make when choosing what
type of chart to develop



Introduction

Explanation of time series
graph

Explanation of bar graph
Explanation of pie chart

Review of graphs — when
to use what type of graph

Image courtesy of US Air Force



Time Series Graph

Graphing Data Over Time



Time Series Graphs

Define time series ”
graph and time series
data .

How to plot a time
series graph

Purpose and :
Interpretation of time z

mmmmm
e T A A T T A el e

Serles graphs N EEEEEEEEEEEEEEEEEEEEEEEEE R

Graph by Tom



Time Series Gra

 Time series data are made of measurements forge same variable
for the same individual taken at intervals over a period of time.

« Stock market prices

» Yearly rates of diseases such as influenza
Percentage of visits for influenza-like lliness (ILI)* reported by the U.S. Outpatient Influenza-like
lliness Surveillance Network (ILINet),T by surveillance week --- United States, October 1, 2006--
May 1, 2010
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From MMWR Recommendations and Reports August 6, 2010/ 59(RR08);1-62



How to Plot a Time-Series Graph

1. Gettime series data: one
measurement per time period
(month, year, etc.).

2007 25
2008 30
2009 31
2010 28
2011 20

2012 18



How to Plot a Time-Series Graph

1. Gettime series data: one :
measurement per time period

74 mmm=- Mational baseline®

(month, year, etc.). |

2. Draw a horizontal line for the ..

-

x-axis. Label the time periods. ; :
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From MMWR Recommendations and Reports August 6, 2010/ 59(RR06);1-62



How to Plot a Time-Series Graph

Get time series data: one :
measurement per time period [
74 == Mational baseline®

(month, year, etc.). E—

Draw a horizontal line for the | ..
x-axis. Label the time periods| ; ::

Draw a vertical line forthe y- | =
axis. Make sure it is tall

enough for the highest data | |
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From MMWR Recommendations and Reports August 6, 2010/ 59(RR06);1-62




How to Plot a Time-Series Graph

4. Looking at your data, the x-
axis, and the y-axis, put dots
In where the data points are.
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How to Plot a Time-Series Graph

Looking at your data, the x-
axis, and the y-axis, put dots
In where the data points are.

Connect the dots.
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How to Plot a Time-Series Graph

i "Autobiography” Weekly Chart Perf
4. Looking at your data, the x- obiography” Weekly Chart Performance
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axis, and the y-axis, put dots

In where the data points are.
5. Connect the dots.

6. You can have more than one
line on the graph for more
than one set of data values,
but this requires a legend.
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Time Series Graphs

« Time series graphs are
useful for understanding
trends over time

« Graphing more than one
set of time series data on
one graph can help in
comparing the differences
between the data sets




Bar Graph

Display Quantitative or Qualitative Data



Bar Graph

Percentage Not Covered by Health Insurance by Race/Ethnicity, 2008 to 2012.

Features of a bar
graph

How to make a bar
graph

Thinking about scale
Pareto charts

Graph by Reragun



Features of a Bar Graph

Percentage Not Covered by Health Insurance by Race/Ethnicity, 2008 to 2012

Bars can be vertical or
horizontal

Are of uniform width and of 4o |
uniform spacing | I I I

Relatives! Friends/Co-workers

Newspapers/ Magazines
(generalhealth-specific)

Television (health-related _
programming, advertising, etc)

Pharmacist |
Nurse/ Nurse practitioner _

Someone else with the
same condition

Pharmaceutical companies
(drug brochures, pamphlets, etc.)

Disease associations/
support groups




Features of a Bar Graph

3 t Covered by Health Insurance by Race/Ethnicity, 2008 to 2012.
BarS Can be Ve rtlcal Or Source: PQ Statistical Abstracts 2014, Table 160.

horizontal

Are of uniform width and of
uniform spacing

Length of bars represent

Variable,s Or 00 190
of occurrence. I I




Features of a Bar Graph

Bars can be vertical or
horizontal
Are of uniform width and of
uniform spacing
Length of bars represent
variable’s or

of occurrence.
Same measurement scale
used for each bar.

2!

entage Not Covered by Health Insurance by Race/Ethnicity, 2008 to 2012.

Source: PQ Statistical Abstracts 2014, Table 160.
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Features of a Bar Graph

Bars can be vertical or
horizontal
Are of uniform width and of
uniform spacing
Length of bars represent
variable’s or

of occurrence.
Same measurement scale
used for each bar.
Includes title, bar labels, and
scale labels on axis or actual
values for each bar.

q

Percentage Not Covered by Health Insurance by Race/Ethnicity, 2008 to 2012.
\ Source: PO Statistical Abstracts 2014, |




Bar Graph vs. Histogram: What’s
the Difference?

The frequency histogram
and relative frequency
histogram are

of a bar graph

They are bar graphs that:

have classes of a
quantitative variable on
the x-axis

_have frequency or
relative frequency on the
y-axis

Percentage Not Covered by Health Insurance by Race/Ethnicity, 2008 to 2012.
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Warning About Changing the Scale

Percentage Not Covered by Health Insurance by Race/Ethnicity, 2008 to 2012.

« Notice on the right side of
the slide that the top
number on the y-axis Is
9.

« The highest value we have

s 29.1.
» See what happens when we| ~ B

change the y-axis to having | -

a maximum of 30.0 instead | .

of 35.0.




Warning About Changing the Scale

Percentage Not Covered by Health Insurance by
Race/Ethnicity, 2008-2012.

29.1
19.0
14.7 I 15.1
EI I T |

White alone Black alone Asian alone Hispanic origin

Percentage Not Covered by Health Insurance by Race/Ethnicity, 2008 to 2012.
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Warning About Changing the Scale

Percentage Not Covered by Health Insurance by Race/Ethnicity, 2008 to 2012.

e See how the differences
between bars are more
dramatic when we change
the scale to be shorter?

 Now, let's go the other way.

» Let's see what happens if
we may the y-axis twice as | -
high — with the maximum at | ..
70.0.




Warning About Changing the Scale

Percentage Not Covered by Health Insurance by Percentage Not Covered by Health Insurance by Race/Ethnicity, 2008 to 2012.
Race/Ethnicitv' 2008-2012. Source: PQ Statistical Abstracts 2014, Table 160.
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Warning About Changing the Scale

With a taller y-axis, the
differences between
bars looks less dramatic.

means more
than one bar is graphed
for each category (see
legend).

Also, look for the
beginning of the scale.
Some do not start at
zero, and then the bars
do not start at zero.

Look for the squiggle.

Figure 1. Life expectancy at birth, by Hispanic origin, race for non-Hispanic population, and sex: United States,
preliminary 2011

Il Hispanic
81.4 Non-Hispanic black
Both I Non-Hispanic white
sexes

All races and origins

Male

Female

0 50 55 60 65 70 75 80 85
Life expectancy in years

NOTE: Life expectancies for the Hispanic population are adjusted for underreporting of Hispanic ethnicity but are not adjusted to account for the potential effects of
reverse migrafion.

SOURCE: National Vital Statistics System, Mortality.



Pareto Chart

Cause of engine overheating

31
20
8
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Frequency
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Damaged radiator  Faulty fans  Faulty thermostat Loosefan belt ~ Damaged fins  Coolant leakage
core

Graph by Zirguezi.

The height of the bar
Indicates the frequency of
an event.

Arranged left to right
according to decreasing
height.

Meant to graph frequencies
of “problems”

Used more in engineering
than in healthcare.



Bar Graph Summary

Reported number of measles cases and measles vaccination coverage, by

year — World Health Organization, 14 countries,* Eastern Mediterranean

Region, 1980-1998
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*Bahrain, Cyprus, Iran, Jordan, Kuwait, Lebanon, Morocco, Oman, Palestine National Authority
and Palestinian populations served by United Nations Relief and Works Agency, Qatar, Saudi
Arabia, Syria, Tunisia, and United Arab Emirates.

Bar graphs must be
made following a few
rules.

Can be very helpful for
visualizing and
comparing quantitative
and qualitative data.

Scales are important in
bar graphs!

Pareto charts not used
much Iin healthcare.



Pie Chart

Circular Method of Visualizing Data



Pie Charts

* Pie chart (also circle
graph) used with counts
of
frequencies

« Often made in graphing
programs because
difficult to do by hand

* Very common in
healthcare

Responses to the question: "Do you receive
annual bloodborne pathogen training?"
(N=339)

HYes
ENo

Chart from “Is a Bloodborne Pathogen Exposure Treated as an Emergency? Nurses Reveal their Experiences”
By the Massachusetts Nursing Association. Available at: http.//www.massnurses.org/health-and-safety/articles/bloodborne-pathogens/survey/



Features of a Pie Chart

* Every individual must Points on 5-point Quiz
be put in only one %
category. o

« Can be gqualitative or
guantitative variable.

« If quantitative, put in
classes and then
graphed.

m 0 points
35% W 1-2 points
B 3-4 points

5 points




Making a Pie

Points on 5-point Quiz

5%

19%

35%

41%

M 0 points

M 1-2 points
3-4 points
5 points

0 points

1-2 points

3-4 points

5 points

Total

Chart

13

15

37

2/37=0.05 0.05*360°

=19°

13/37=0.35 0.35*360°

=126°

15/37=0.41 0.41*360°

=146°

7/37=0.19 0.19*360°

1.00

=68°
360°

Protractor picture by Scientif38



A Few Notes on Pie Charts

* Must be mutually exclusive categories

» “Favorite” color vs. “check the colors you like”
* More informative to put % than frequency, but it is helpful to do both.
« Always include title and legend.

Points on 5-point Quiz
Responses to the question: "Do you receive
annual bloodborne pathogen training?" 59
(N=339) 19%

M 0 points
35% M 1-2 points
W 3-4 points

5 points




Pie Charts

* Pie charts are
common in healthcare,
and graph mutually
exclusive categories.

« Easier to make using
software.

« Choosing a graph
requires consideration.

Photo by Neuceu



On All Graphs

Provide a title
Label axes
Identify units of measure |

600

Make the graph as clear

as possible (think of font
size, number of items >

o T T T T 1
graphed) " 3/9/2015 3/10/2015 3/11/2015 3/12/2015 3/13/2015

1000

900

Can you tell what is missing from the above graph?

Graph by Silverhammermba.



Choosing the Right Kind of Graph

Frequency Histogram  For quantitative data, when you want to see the distribution.

Relative Frequency For quantitative data, when you want to see the distribution.
Histogram Also, good for comparing to other data.

Stem-and-leaf Display For quantitative data, when you want to see the distribution.
Easier to make by hand than histogram.

Time series graph For graphing a variable that changes over time and is
measured at regular intervals.

Bar graph For qualitative or quantitative data, and for displaying
frequency or percentage.

Pareto chart For frequencies of rare events in descending order.

Pie Graph For mutually-exclusive categories (quantitative or qualitative).



Conclusion

Time-series graphs show
changes over time

Bar graphs can display
guantitative or qualitative
data

Pie charts are for mutually £
exclusive categories
It's important to pick the

right chart to provide useful
visualization of the data

Pie by Evan-Amos of Vanamo Media



