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Public Health
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What is Public Health?

Public health is the science and art of preventing disease,
prolonging life, and promoting health through organized

efforts and informed choices of society, organizations,
public and private, communities, and individuals.




Who is the Public?




Early Public Health Visualizations

Valentine Seaman’s Yellow Fever map (1798)
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Florence Nightingale’s Rose Charts (1859)
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Modern Public Health Visualizations

COVID - 19 in South Korea
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Leprosy rates worldwide
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- ~ ’ - ~ ~
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Country ~ Data Name Vi
Afghanistan 12 Africa 21,043
Albania No data Americas 24,771
Algeria 0 Eastern Mediterranean 2,829
Andorra 0 Europe 33
® Angola 839 South-East Asia 131,425
Antigua and Barbuda 0 Western Pacific 2,690
#® Argentina 134 Non WHO Member States, areas and territories 24
Armenia 0 Global 182,815
Australia 7
Austria 0
sasonn 0
Bahamas 0
Bahrain 0 » e
® Bangladesh 3,639 . % %
Barbados 0
Belarus No data 60
Belgium 0
Belize 1 Map disclaimer %0
Benln 25 The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever on the part of the World Health Organization concerning the
Bhutan 7 legal status of any country, teritory, city o area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate 20
border lines for which there may not yet be full agreement. The borders of the map provided reflect the current political geographic status as of the date of publication (2024). However, the
Bolivia 44 technical health information is based on data accurate with respect to the year indicated (2023). The disconnect in this arrangement should be noted but no implications regarding political or
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Why is Public Health Visualization Important? ﬁ
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KEY APPLICATIONS OF DATA VISUALIZATION

FOR PUBLIC HEALTH

1. Early detection of outbreaks.
2. Monitoring health trends.
3. Public health education.
4.ldentifying risk factors.
5.Evaluating intervention
effectiveness.



Early detection of outb
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CUMULATIVE CASES OVERTIME

Where COVID-19 cases have been reported across the globe

The Cumulative Cases animation shows the total number of cases reported in each country at each point in time, regardless of how
many people have recovered. Visualizing cumulative cases demonstrates the overall toll of coronavirus on a country over time.

3/9/23

06:00 AM EDT.

Where are COVID-19 cases increasing?

Watch reported coronavirus cases increase around the world
country by country over time with these global animations.
They show the new daily cases and cumulative cases across
the globe.




Monitoring health trends

State MMR Vaccine Rates among Kindergarteners

Each dot represents vaccine coverage across one U.S. state for a given year.*

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
L

100% 7

98%

96%
........................................................................................................................................................... 95% threshold

94% - bo 2
92% i \

90% - e

. Georgia
88% y Colorado

86% -

Wisconsin
84% % \\.' ® Alaska
82% - |
80% - Idaho
78%

76% -
"Alaska, Delaware, Hawaii, Illlinois, New Hampshtire, North Carolina, Oklahoma, Washington, D.C., West Virginia and Wyoming
only reported data for select years.

Ripley Cleghorn; Source: Centers for Disease Control and Prevention (data)




Monitoring health trends

Change in Rate of MMR Vaccine Coverage among Kindergartners, 2018-2023

MODERATE SLIGHT MINIMAL
AK* (22 percentage (0.05-1.9 percentage  (0-0.4 percentage
points) points) points)

. Decrease Decrease . Minimal/no change

. Increase Increase No data reported




Public Health Education

Some Texas School Districts Fall below the State’s Overall
MMR Vaccine Coverage

Gaines County, Texas’s measles, mumps and rubella (MMR) vaccination rate of 82 percent falls
below the state’s overall rate of 94 percent). Two of the three school districts in the county are
far lower than the state’s rate and the recommended rate for herd immunity (95 percent). Texas
collects data from public, private and charter schools.”

MMR Vaccine Rates among Kindergarteners, 2023-2024 School Year
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*Reported data do not include children who are homeschooled.

Ripley Cleghorn; Source: Annual Reports of Immunization Status (data)




Some Texas School Districts Fall below the State’s Overall
MMR Vaccine Coverage

Gaines County, Texas’s measles, mumps and rubella (MMR) vaccination rate of 82 percent falls
below the state’s overall rate of 94 percent). Two of the three school districts in the county are
far lower than the state’s rate and the recommended rate for herd immunity (95 percent). Texas
collects data from public, private and charter schools.*

MMR Vaccine Rates among Kindergarteners, 2023-2024 School Year
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*Reported data do not include children who are homeschooled.

Ripley Cleghorn; Source: Annual Reports of Immunization Status (data)

Number of measles cases: March 25, 2025
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Vaccinated: 1 dose

2

Vaccinated: 2 dose



We don't have the vibrational frequency
to host that virus. ‘

THE GOOD LIARS




Identifying Risk Factors

| Heavy alcohol drinking v\ : Prevalence of heavy alcohol drinking, among Canadian \adults aged 18+ years~

, by \ province/territory v, |both sexes v, |age-standardized rates -|,2015-2018
The heavy alcohol drinking age-standardized
" lcohol drinki , &g rate for adults of both sexes in Nunavut is

eavy alcohol driniang prevalence ” 24.7%. This is not significantly different from
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Canada 27.6 t0 29.9 (I o g o

. 252t0275 [ ]
& 228t0251 [ |
":. ﬁ%l% o 227orless [ |
%f{)g ‘ Insufficient data [ Prevalence of heavy alcohol drinking in adults of both

sexes located in

Nunavut by

Highest level of education (household) V‘

100 5

a0 —

50 —

Percentage

Less than High Post-secondary
high school graduate
school graduate



Evaluating Intervention Effectiveness

Coverage and Incidence rate
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Misleading charts/ graphs

Challenges to
Public health

Manipulated scales

Visualizations

Data overload




Misleading Charts/Graphs

The New {lork Times

Jan, 6, 2022 —
. Zach Freed
@FreedZach

literally no reason to make this graph into a spiral

Dr Ellie Murray, ScD &
@EpiEllie

Is this graph real because wow that is the most

unhelpful graph | have ever seen, and | have seen some
truly bad graphs in my day

Randall Koutnik @rkoutnik - Jan 8
Client: Can you make it more intestinal?

July




Misleading Charts/Graphs
HISTORY OF PANDEMICS

PAN-DEM:IC (of a disease) prevalent over
a whole country or the world.

Death toll

Antonine Plague 165-180 &M
Plague of Justinian 541.542 30-50M

™M

Japanese Smallpox Epidemic 735.737 L ]

Black Death (Bubonic Plague) 200M
1347-1351

Throughout the 17th and 18th
centuries, a series of
"Great Plagues® routinely
ravaged cities across Europe.

Smallpox 56M
1520

17th Century Great Plagues =M
1600

18th Century Great Plagues 600K
1700

Cholera 6 outbreak 1M
1817-1923

The Third Plague 12
1855

Yellow Fever 100-150K

THROUGHOUT HISTORY, as humans
spread across the world, infectious
diseases have been a constant
companion. Even in this modern
era, outbreaks are nearly constant.

Here are some of history's most
deadly pandemics, from the
Antonine Plague to COVID-19.

1300
1400
1450
1500
1550

1600

1825

1850
Spanish Flu 40.50M

LATE 1800s s 1918-1919
Russian Flu 1M
1889-1890
1900
1925
HIV/AIDS 25-35M
1981-PRESENT Asian Flu 14M
‘ 1957-1958 1950
Hong Kong Flu 1™
1968-1970
1975
2000

MERS 850
2012-PRESENT

2019

SARS 770 / ,

2002-2003 7% -
Ebola 11.2K "

2014-2016 /

Swine Flu 200K
2009-2010

. COVID-19 6.9M"
-02:30pM PT, MAR 1, 2023 [ONGOING])

/2025




Manipulated Scales

Top 5 Counties with the Greatest Number of Confirmed COVID-19 Cases

The chart below represents the most impacted counties over the past 15 days and the number of cases over time. The table below
also represents the number of deaths and hospitalizations in each of those impacted counties.

County
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Manipulated Scales

County
Cobb Dekalb ™ Fulton

Gwinnett

4729 4730 oI 512 53 5/4 % o/6

Hall




Data Overload

| Statewide v|

Cases Breakdown By Potential Exposure Location

School - [
Business or Retail

Hospital or Clinic

Other
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Doctors Office

Place of Worship
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Airport

Sports Facility (indoors)

Veterinary Clinic/Pet Grooming
Independent Living Facility

Group Home

Funeral Home

- . o —t

Hospital or Clinic

Office Setting

=
n
n
or
Y
=
o
3
<
o)
o
|
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Data Overload

U.S. State and Local Public Health Laboratories Reporting to CDC:
Number of Specimens Tested and Percent Positive for SARS-CoV-2
March 1, 2020 - April 18, 2020

30

202010

202011

202012

202013

mm Specimens tested: 65+ years
m Specimens tested: 50-64 years
s Specimens tested: 18-49 years
m Specimens tested: 5-17 years
s Specimens tested: 0-4 years
‘) positive: overall

w— positive: 0-4 years

w9 positive: 5-17 years

s % positive: 18-49 years
w— Y pOSitive: S0-64 years
— U poOSitive: 65+ years

202014 202015 202016 202017 202018 202019
Week
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Some GOOD Graphs/Charts

than 200 people had died. New York, California and Washington
State have been the hardest hit.

Number of New Confirmed Cases Each Day

State
Alaska Total— 123 *—New cases Maine
14 cases each day 7

Date of first case

March 12 March 12

.r(;‘ )

Wash. Idaho Mont. N.D. Minn. 1. Mich. N.Y. Mass.
1,402 31 15 27 115 584 548 J 7,102

(S
£

Jan 21 March 13 March 13 March 11 Viarch 6 Jan. 24 March 10 March 1 Feb. 1

Ore. Nev. Wyo. S.D. lowa Ind. Ohio Pa. N.J. Conn. R.L
114 165 22 14 45 79 169 269 894 194 44

— —adl - — ekt ) J ;— J il

Feb. 28 March 5 March 11 March 10 March 8 March 6 March March & March 4 March 8 March 1

Calif. Utah Colo. Neb. Mo. Ky. W.vVa. Va. Md. Del.
1,247 112 364 53 71 63 8 115 150 39

Jan. 25 Feb. 25 March 5 Feb. 17 March 7 March 6 March 17 March 7 March 5 March 11

- 2 - g ) - .J p—J =l
Jan, 26 March 11 March 7 March 11 farch 5 farch 6 farch 3

Okla. La. Miss. Ala. Ga. D.C.
49 537 80 106 485 p 5

Hawaii Texas Fla.
37 372 566

March 6 Feb. 12 March 1




Some GOOD Graphs/Charts

(==
COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins University (JHU)

3/10/2023, 8:21 AM

us
28-Day:

Totals:

Japan
28-Day:

Totals:

Germany
28-Day:

Totals:

Russia
28-Day:

Totals:

Korea, South
28-Day:

Totals:

Taiwan*
28-Day:

Totals:

Brazil
28-Day:

Totals:
Austria

4

| Deaths by
Country/Region/Sovereignty

19,451

11,123,836

| 2,804
| 73,046

| 2,275
| 168,935

| 989
| 388,521

1396
| 34,093

| 778

117,672

11,613
| 699,310

Total Cases

28-Day Cases

Esri, FAO, NOAA, USGS
28-Day Totals

Incidence

Total Deaths

6,881,955

28-Day Deaths

28,018

Case-Fatality Ratio

Global Vaccinations

Total Vaccine Doses Administered

13,338,833,198

28-Day Vaccine Doses Administered

28,156,730

US Vaccinations

Terms of Use

Powered by Esri

Weekly Deaths Weekly Cases

Weekly Doses Administered

Weekly

28-Day




Ethics of Data Visualization

YOU ARE NOT A STATISTIC

319%

A woman diagnosed with Cervical Cancer will read that Demogra phiCS

the 5 year survival rate is 69%. What she will see is that
31% don't make it 5 years.

5 year survival estimates don't tell the full story. Talk to
your doctors, understand your diagnosis and your SOU rces
treatment plan.

YOU ARE NOT A STATISTIC.

Audience

created by @katebrown_5

Kate Brown, Tableau Public Pu rpose and Intent



Future of Public Health Data

Visualizations
+ +
Machine Learning Artificial Intelligence
[ Predictive visualizations ) [ Geospatial analysis J

[ Anomaly detection J [ Data simplification J




https://www.visualcapitalist.com/history-of-pandemics-deadliest/

https://thereader.mitpress.mit.edu/history-of-early-public-health-infographics/

https://fisherdigitus.library.utoronto.ca/exhibits/show/emerging-patterns--data-visual/making-people-see/public-health

https://www.everviz.com/blog/visualizing-health-data-past-present-future/

https://www.datylon.com/blog/the-benefits-of-healthcare-data-
visualization#:~:text=Visualizations%20can%20be%20used%20to,about%20future%20strategies%20and%20interventions.

https://www.tableaufit.com/the-ethics-of-visualizing-during-a-pandemic/
https://www.iumblr.com/badvisualisations

https://blogs.loc.gov/loc/2020/04/mapping-pandemics-at-the-library/

https://www.scientificamerican.com/article/see-how-measles-outbreaks-flourish-where-vaccination-rates-fall/

https://health-infobase.canada.ca/canadian-risk-factor-atlas/

https://immunizationdata.who.int/compare?CODE=Global &COMPARISON=typel WIISE/MT AD COV LONG+type2 WIISE/MT AD INC RATE LONG+o0
ptionl MCV coverage+option2 MEASLES incidence&YEAR=

https://www.usu.edu/math/symanzik/talks/2021 SouthwestMichiganChapter.pdf

https://coronavirus.jhu.edu/data/animated-world-map



https://www.visualcapitalist.com/history-of-pandemics-deadliest/
https://thereader.mitpress.mit.edu/history-of-early-public-health-infographics/
https://fisherdigitus.library.utoronto.ca/exhibits/show/emerging-patterns--data-visual/making-people-see/public-health
https://www.everviz.com/blog/visualizing-health-data-past-present-future/
https://www.datylon.com/blog/the-benefits-of-healthcare-data-visualization
https://www.datylon.com/blog/the-benefits-of-healthcare-data-visualization
https://www.tableaufit.com/the-ethics-of-visualizing-during-a-pandemic/
https://www.tumblr.com/badvisualisations
https://blogs.loc.gov/loc/2020/04/mapping-pandemics-at-the-library/
https://www.scientificamerican.com/article/see-how-measles-outbreaks-flourish-where-vaccination-rates-fall/
https://health-infobase.canada.ca/canadian-risk-factor-atlas/
https://immunizationdata.who.int/compare?CODE=Global&COMPARISON=type1__WIISE/MT_AD_COV_LONG+type2__WIISE/MT_AD_INC_RATE_LONG+option1__MCV_coverage+option2__MEASLES_incidence&YEAR=
https://immunizationdata.who.int/compare?CODE=Global&COMPARISON=type1__WIISE/MT_AD_COV_LONG+type2__WIISE/MT_AD_INC_RATE_LONG+option1__MCV_coverage+option2__MEASLES_incidence&YEAR=
https://www.usu.edu/math/symanzik/talks/2021_SouthwestMichiganChapter.pdf
https://coronavirus.jhu.edu/data/animated-world-map

THANK YOU!




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29

