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Visualize This Resources — IHHS
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Training Resources

Iowa Public Health Tracking Portal - HPV Workbook
Visit the HPV Workbook page from the lowa Public Health Tracking Portal to view the HPV data for the training.
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Course Objectives

By the end of this course, participants will be able to:
- Summarize the basics of communication theory

- Select strategies for creating effective messages,
charts, and graphs.

- Design basic charts to visualize common
epidemiologic data

 Access publicly-available resources that can be used
for data visualization
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Module 2 - Part 1



Learning Objectives

a > b -

6.
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Create the key message/story that you want to communicate.
Identify the data/appropriate data analysis.

Identify the appropriate data visualization type for your data.
Create an effective data visualization.

Understand how to incorporate health equity in creating your
visualization.

Evaluate key elements of an effective data visualization.




Crafting Your Message

- What is the question that your audience is asking? (or should
be asking?)

- Use a What? So What? Now What? Approach

- Use a Story Approach—Current Reality, Conflict/Threat to

Current Reality, Resolution/New Reality—and make sure to have
a few good characters!
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What is the main point of my data?

- A single number — number of cases, prevalence rate, percentage

- Comparison between groups — showing disparities between groups,
comparing county rates, showing prevalence differences over years

- Comparing to a benchmark — comparing your county to the state rate,
or to HP 2030 objectives

- Survey results — this will depend on the type of questions/response
categories that you are using

- Changes over time — comparing rates in one group over time or across
multiple groups over time

- Patterns — you want the audience to see certain relationships between
variables or across groups
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Complete HPV Vaccine Series in 13-15 year olds in All County - 2023 - Census

Population

Percent of 13-15 Year Olds with Complete HPV Vaccine Series
Gender

Gender . Female

60.0% State: 58.1% B Male
State: 53.5% B Unknown

Overall, 55.8% of 13-15
year olds have
completed the HPV
vaccine series (2023)

40.0%

20.0%

Rate of Immunization

State: 0.1% 0.1%

Female Male Unknown

0.0%

Institute for Public Health Practice, Research and Policy




Context, Context, Context
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Creating a Storyboard

It's about the message—not the software!
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http://www.storytellingwithdata.com/blog/2014/02/storyboarding




Small Group Activity — 15 mins

Talk about your data set

What is your key message (known or considered)
Target audience

What is the message for this audience?

Get feedback from your colleagues

i 10WA




Module 2 Part 2



Creating an Effective Visualization

DAILY CONFIRMED NEW CASES (7-DAY MOVING AVERAGE)

Outbreak evolution for the current 10 most affected countries

Confirmed new cases
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Creating an Effective Visualization

As other countries see modest increases or even declines in confirmed
COVID cases by November 2020, the disease increases rapidly in the US.

us Ttaly India — Brazi
— Lnited Kingdom Poland Germany Russia
Spain France
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Data visualization — the
representation of
information in the form of a
chart, graph, picture, etc.
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What does it mean to be effective?

Attract viewer attention

Reduce Cognitive Load

Be Moved to Actio Increase Engagement with Info Understand the info

Incorporate Info into our Mental Models

Remember the info
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What do you want your
audience to FEEL?

What role does
have in our
work?

. InWA https://www.cnn.com/videos/us/2019/09/10/toddlers-running-hug-each-other-new-york-dnt-vpx.wpix




How do | choose the right

chart?

Let's start with
quantitative data

A single number (number of cases;

prevalence rate; percentage)
Big number [1]
lcon array [2]
Pie chart
Bar/column chart

Comparison (showing disparities
between groups; comparing county
rates; showing differences between

years)
Side-by-side column chart
Slope graph [3]
Back-to-back bar chart [4]
Dot plot [5]
Small multiples [6]

Beating a benchmark (comparing your
county to the state rate or to HP2020
objective)

Column chart with benchmark line [7]

Combo chart [8]

Survey results (this will depend on the
type of question/response categories

you are using)
Stacked bar chart
Small multiples [6]
Back-to-back bar chart [4]
Bar/column chart
Number and icon
Pie chart

Parts of a whole
Pie chart
Stacked bar chart
Histogram [9]
Map

Correlations (you want to visually

show how two factors are related)
Scatterplot
Diagram
Don't visualize

Change over time (comparing rates

over time-one group or multiple
groups)
Line chart
Stacked column chart
Deviating bar chart (akin to back-to-back)
Slope graph [3]
Dot plot

Qualitative data

Word cloud
Picture with text

Adapted from Evergreen, S. D. H. (2017). Effective data visualization: The right chart for the right data.
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What about if | have qualitative data?
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Evergreen, S. and Lyons, J. (2017). Qualitative Chart Chooser 3.0. Evergreen Data.

https://stephanieevergreen.com/qualitative-chart-chooser-3/




Good charts vs. Bad charts
The Elements of Chart Design

» Text

- Arrangement

« Color

* Lines

« Overall attributes
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TEXT

- Use a descriptive title — What is the key takeaway?

- You can use subtitles/annotations to bring attention to a
particular point.

- Label the data directly—do not assume people read the legend
(or place the legend at the top so people know what they are
looking at right away)

 Unclutter your graphic
- Be aware of the 0Nl you are using (serif vs sans serif is a thing)
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This is What We usua"y do —— https://stephanieevergreen.com/strong-titles/
Parenting Program Pretest and Posttest Scores

How good do you think you are at handling your own stress? @

How well do you think you understand how your baby will develop?

How good do you think you are at comforting your baby? @ @

How do you feel when your baby is crying?

How close do you feel to your baby?
How good do you think you are at soothing your baby if he or she is crying?

How good do you think you are at understanding what your baby wants?
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BUt What if We did Something Iike this." https://stephanieevergreen.com/strong-titles/

Average pretest & posttest scores show the parenting program made the

biggest impact on helping participants handle their own stress.
Scale was 0-5, with 5 representing "Excellent."

How good do you think you are at handling your own stress? @

How well do you think you understand how your baby will develop? @

How good do you think you are at comforting your baby? @ @

How do you feel when your baby is crying?

How close do you feel to your baby?

How good do you think you are at soothing your baby if he or she is crying? @

How good do you think you are at understanding what your baby wants? e
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Or Maybe Even This!

Figure 9. Most parent engagement activities increased, with 91% of parents making students work harder to get good grades and 80% going to parent-
teacher conferences. There were decreases in parents reminding students to do their homework. There was no change on several engagement activities,
with parents being least likely to go to activities at school that are just for parents.

Try to make you work harder to get good grades 81% — 91%
Increases Go to parent-teacher conferences beR - 80N
From spring 2018 & =
hing Talk with you about what you're learning at school 91% — 61%
t0 2019
Talk with you about problems at school 952% — 60%
Go to school events 31% — 51%

Remind you to do your homework
From spring 2018

to 2019 Help you with school work if needed
Know when you are having trouble with homework 48%
No Change -
From spring 2018 Check your homework after it's been completed 31%
102019 Go to activities at school just for parents 16%

0% 100%




The DI Recipiency Rate for Mental Disorders Rose Swiftly in New England States between 2001 and 2015

Recipiency rate (%)

Or this...

Maine

New Hampshire

Rhode Island

Vermont
- Massachusetts

 * All areas

0 N L] L} L) L) L) L) L} L) L) L) L) L) L) L}
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Source: Social Security Administration, 2002-16; US Census Bureau, 2015.



Or
This

The Wealth Gap Annotate with text

Bottom 909%

5. 1987 Crash

_ 3. GI Bill Following the peak of the

2.2 million veterans had taken wealth gap between the

1. 1929 Crash advantage of the G.I. Bill. This Bottom 90% and the Top
investment in the working class 0.1%. the US Stock Market

The US Stock Market crashes
on 10/24/1929. This occurs
at the peak of the wealth
gap between the Top 0.1%
and the Bottom 90%

bolstered the wealth of the Bottom crashes on 10/19/1987
90%

6
2
FDR’s New Deal is fully After the Great Recession, the
implemented. The Top 0.1% and Top 0.1% had the same wealth
the Bottom 90% held the same 4 as the Bottom 90% - returning
amount of wealth , to the time before the 1929

Stock Market Crash

The 1981 Reagan tax cuts sparked the trend
toward increased income inequality as the
wealthiest Americans accumulated and held
onto their wealth




ARRANGEMENT of Charts

- People assume things near each other are related
° PI’OpOI’tiOI’]S must be accurate (bars in bar charts should reflect relative size)
- Stick to convention (Percentage goes from 0 to 100)

- 0 on the Y-axis may not be needed for something where 0 is not a
realistic value (stock market values)

- Ordering of data to emphasize your main point
- Don't go overboard—2D graphs are fine

- Decoration can distract (no need for icons or graphics that take
focus away from main point)
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COLOR

. grabs our attention
 The color you use is driven by the purpose of the communication

(learning vs. emphasis)

- Use the org's color scheme if possible

A change in color indicates a change in meaning

« Remember color-blind readers (10% of adult pop)

- Color can be used for decorating, navigating, creating emphasis
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Flu vaccination rates are lowest in lowans the

ages of 18 to 49 years old. Which chart better directs you

to a point of ?
65+ years | 33%

s0to64years | 10
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ths to 8 years |
o monts to g years 26% Nephropathy (KED) (n = 15,335)
50%
91017 years | 21% s
40%
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15%
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Prevalence of Obesity in Adults (2020, BRFss)
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LINES Minimize gridlines and axis lines
However...

120
100 100
80 80
60 60
4 40
2 20
0

Jan Feb Mar Apr May Jun Jan Feb Mar Apr May Jun

Figure 2: Enhancing perception of small differences

o

o

o

Perceptual Edge Grid Lines in Graphs are Rarely Useful Page 2




Ok, let's practice a bit
Proportion of World CO2 Emissions by Country

China

s this the right
| chart type?

U.S. v Russia

India

EEA
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Is this one better?

CO2 Emissions

35.00%
31.50%

30.00% 29.40%
. o

25.00%

20.00%

4]
15.00% 14.30%

9.80%
10.00%

6.80%

4.90%
5.00% 3:50%

China Us EEA India Russia Japan Other

0.00%




And what about these?

China makes up the largest proportion
of world CO2 emissions.

CO2 Emissions CO2 Emissions

35.00% 35.00%
. (v}
31.50% S0
- (3]
a,
sooo | 29-40% 30.00% - 22-30%
- (]
25.00% £SA0%
. (]
20.00% L
a,
1 o0 14.30% 15.00% 14.30%
- (4]
9.80%
9.80% .
10.00%
10.00%
c 6.80% B:80%
. 4.90%
5.00% I O s som > 00% 3:50%
0.00% I i
China Us EEA India Russia lapan Other China Us EEA India Russia Japan Other
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Incorporating People-Centeredness into your Visualization

Demonstrate Empathy (start with cultural humility)

- Use People-first language

« Avoid Othering

- Order groups in a purposeful way

- Consider Missing Groups

- Use Color/Patterns with a People-Centeredness Awareness
- Incorporate Accessibility

. I“WA “Do No Harm Guide. Applying Equity Awareness in Data Visualization” 2021




Disaggregating Data by Race/Ethnicity

% of Boston 10th graders scoring proficient or higher
on Massachusetts Comprehensive Assessment System

100% -
90%- Asian
u
c 80%-
o
&
S 70%- = Hispanic
R
60% -
SO%_ I ] l I 1
2014 2015 2016 2017 2018

(from "What Can Go Wrong? Racial equity, data viz & deficit thinking" P. Blakely 2022)

What questions do
you have?

What other
data/analysis would
you want to see?




Disaggregating Data by Race/Ethnicity

Body mass index

T ® 37
Qg 2
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24|
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Hispanic Non-Hispanic white ==== Non-Hispanic black =-= Non-Hispanic Asian = = Other

(from "What Can Go Wrong? Racial equity, data viz & deficit thinking" P. Blakely 2022)




Disaggregating Data by Race/Ethnicity

Body mass index

o
- 32
o N o mmmamT
2 I g
— ___L—_ - —
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N
w o 28
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Disaggregate but also show variability

(what we are observing in the averages does not describe everybody in that group)

Waiter [ Waitress Wages

Waiter [ Waitress Wages varaae hculsnaae Wb G
Averooe hourly wooe for woaiters o -] waitresse LM ] tif
I : L 1 prErsear | R L] &
i} &g %10 $15 a0 3 &0 45 110 15 2m >
} D0 1o 1% } : :
Graup 8- o A - - |

Graup B~ )
s Garouip B-
c o
Graup C c .
arau e - .
Group O -
o i | | | _ il | e TR T .
0 45 10 $15 $20 475 Group B - .ﬂté&&liﬁwiﬁ%}%#. ;
g i ey e o N R T
1 1 1 1 1
HlilTer ups i 30 5 10 515 320 §25
1]
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Data represents the lived experience of real

people!
a\e\ Mrs. Smith
¥
s
Tommy Kwon £ 629@
(they, them) ‘9/%
K7

B 10wA




Questions?




Large Group Activity

‘ ""'J']'".‘l J‘I

OHLC Chart

3D Bar Chart

Exploded Pie Slice Chart
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Band Chart

oo 20 et o e
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Bubble Chart

Stacked Bar Chart

=

Donut / Hélf;Dbnut Chaf't ]

Line Chart

Area Chart with Zoomwindow

Arrow Chart

P ™
\1"

) b
S | \\“//c
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Horizontal Chart

Cylinder Chart

Logarlthmlc Y-Scale / Pyramid




Example — Obesity in Public Health Region 6

. 2021 Adult obesity - County Health Rankings 1A

% Adult Obesity in Region 6 lowa counties 2016-2021 County Health Rankings % Meti
Public Adults Em.d %h ical '"mmel. (pop
Mealth County 2016 2017 2018 2019 2020 with | Crenment :;a"’:t'iiah eduality over
Region Obesity Rural 250,

6 . Benton ; 33| 34 35 33 36 37 3.0 26 3.9

6 Black Hawk 29 30 ¢ 31 31 31 31 2.0 29 4.3 Y

6 Buchanan 33 35 33 33 | 33 39 9.0 27 4.2 | Y

6  Cedar 33 32 34 36 35 41 9.1 25 35|Y

6 Clayton 35 32 33 34 36 41 8.7 30 3.8 Y

6 = Clinton 31 33 | 32 32 33 33 8.0 30 4.2 | Y

6 . Delaware _ 32 34 35 38 33 35 9.2 28 38|y

6 ' Dubugue | 28 29 28 30 34 | 37 8.7 25 4.0 Y

6  lowa _ 30 31 30 34 32 37 9.3 26 37| Y

6 Jackson 33 33 | 33 33 | 31 34 8.3 25 45| Y

6 Johnson 23 23 23 25 26 27 3.0 21 3.6 ¥

6 Jones _ 32 38 38 40 38 35 8.8 28 3.5

6 LUnn 30 31 33 33 34 33 8.7 24 4.0 Y

6  Scott 31 32 33 32 33 34 8.8 25 4.5 ¥
* baseline data from 2005-2008 33.9%; HP2020 target was 30.5%

** baseline data from 2013-2016 38.6%; HP2030 target for 2030 36.0%



Large Group Activity

 What is the takeaway message
you want your audience to get
from this data?

« What type of visualization is most
appropriate for your data and will
effectively convey the message
you want to share?
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Homework Assignment: Conveying your message

eUsing your individual dataset that you want to create a visualization for, answer the following questions.
e\What is the takeaway message you want your audience to get from your data?
e\What type of visualization is most appropriate for your data and will effectively convey the message you
want to share?
eWhat elements of design will you utilize to emphasize your message?
eWhat is the action (such as intervention or advocacy) that is associated with your message?

eUsing the technique of storyboarding, draw a rough sketch of what your data visualization might look like,
using elements of chart design to emphasize your message and keeping in mind your answers to the previous
questions. Your rough sketch should include any color-coding, legends, labels, etc. that you plan to include in
your final draft of your data visualization. You will share your sketch with your breakout group during the next
session. You may also bring in a previously made chart or use Excel to create your rough draft if you are
comfortable using it.
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Resources

- Stephanie D.H. Evergreen, Effective Data Visualization, 2"d edition 2020

 Using Graphics to Report Evaluation Results http://learningstore.uwex.edu/assets/pdfs/G3658-13.PDF

- Cole Nussbaumer Knaflic, Storytelling with Data: a data visualization guide for business professionals, Wiley,
2015

« https://policyviz.com/product/core-principles-of-data-visualization-cheatsheet/

- https://coolinfographics.com/dataviz-quides

« https://www.urban.org/research/publication/do-no-harm-guide-applying-equity-awareness-data-visualization

 Stephen Few Alberto Cairo Ann Emery Jon Schwabish Edward Tufte
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Research
and Policy

Thank you!

anjali-deshpande@uiowa.edu
vickie-miene@uiowa.edu

abigail-stock@uiowa.edu
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