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Visual Display of
Public Health Data                

Michael C. Samuel, Dr. P.H.

CA DHS STD Control Branch
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• Cancer sites include invasive cases only unless otherwise noted.

• Rates are per 100,000 and are age-adjusted to the 2000 US Std Population (19 age groups - Census P25-1130). The modeled rates are the point estimates for the 

regression lines calculated by the Joinpoint Regression Program (Version 4.1.0, April 2014, National Cancer Institute).
• Incidence source: SEER 9 areas (San Francisco, Connecticut, Detroit, Hawaii, Iowa, New Mexico, Seattle, Utah, and Atlanta).

• http://seer.cancer.gov/faststats/index.php 4/15/2014

Outline
� Key Issues

• The Big picture

• Tufte
• Sponge Bob

� History  (les…)
� Software

• R, PowerPoint, Excel, et. al.  (more R…)
• Big data

� Type of Displays
� Technical Issues

• Scale

• “Nut and Bolts”
� color, fonts, lines/grids, labels/legends, 3D

• Production and reproduction (less…)
• Chart junk, Human touch

� Infographics, query systems
� Interactive Displays and R-Shiny

� “Great Graphs”
� Conclusion

� Note: The example figures in this talk are to discuss form, not the actual substance of these data.

Action

Data

• Program

– New program

– Revised program priorities

• New guidelines

• New policy

• New hypothesis (may lead to new action)

• More (or less) money!

HIV and Hepatitis among Injection Drug Users
New Mexico, 1997

N
tested

% 
Positive 95% C.I.

HIV 1002 0.5 .16-1.6

Hep A 696 66.1 62.4-69.6

Hep B 950 61.1 57.9-64.2

Hep C 945 82.2 79.6-84.6
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HIV, HBV, and HCV Among Injection Drug Users in New Mexico
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HIV, Hepatitis B, and Hepatitis C
New Mexico Street Based Injection Drug User Studies

82% Hepatitis C +

61% Hepatitis B +

<1% HIV+

HIV, HBV, and HCV Among Injection Drug Users in New Mexico
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Data

Action

Guidelines for Effective Visual Display

� Communicate important information

� Complexity is good, and…

� Keep it simple, stupid

� Know your audience

� Oral presentation vs. written material

� Data integrity

� Clear labels and annotations

� Use appropriate scale(s)

� Use appropriate type of chart

� Pay attention to details

� Avoid extraneous “Chart Junk”

.png ~ 0.06MB (56 KB)
Lectenberg, Samuel, et al.

https://caepidata.shinyapps.io/CASTD/
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Edward Tufte

� Look at his books!

� Graphical Excellence

� The Lie Factor

� Data Density

� Less is more

� Small Multiples / Parallelism

http://www.epiresearch.org/experts/

History

http://datavis.ca/milestones/
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Software

Software

� Stand alone graphics packages
• PowerPoint; Harvard Graphics

• Great for presentations; easy to use

� Spreadsheets
• Excel
• Easy to use

• Can be difficult to modify or share
• Direct integration of data and figures

� Stat packages with graphics
• SAS; SPSS; Stata; Epi Info 

• Integrate data and graphics
• Some “point and click”, some programming
• Not as ideal for presentations

� R (S-plus)
• Free
• Complete integration of data and graphics
• Completely flexible graphics

• Harder to learn/use

� Specialized Software
• Eg. “NetDraw” Network analysis

``

0 100 200 300 400 500

0

200

400

600

800

GC Rate

C
T

 R
a

te

AL

AK

AZ
AR

CACO

CT

DE
DC

FL

GA
HI

ID

IL

IN

IA
KSKY

LA

ME

MD

MA

MI

MN MSMO

MT NE
NV

NH
NJ

NM

NY NC

ND
OH

OKOR

PA
RI

SC

SD

TNTX

UT

VT

VA

WA

WV

WI

WY

AL

AK

AZ

AR

CA
CO

CT

DE

DC

FL

GA

HI

ID

IL

IN

IA

KS

KY

LA

ME

MD

MA

MI

MN

MS

MO

MT NE

NV

NH

NJ

NM

NY

NC

ND

OHOK

OR

PARI

SC

SD
TN

TX

UT
VT

VA

WA

WV

WI

WY

Female
Male

usSTD <- read.table("c:/0.Samuel.Visual/RawData/ctgcps2002.csv",sep=",",na.strings="",header=T)

names(usSTD)[15:23] <- c("sy","sym","syf","ct","ctm","ctf","gc","gcm","gcf")

fips <- read.table("c:/0.Samuel.Visual/RawData/fipsdata.csv",sep=",",na.strings="",header=T,as.is=T)

usWork <- merge(usSTD,fips,by.x="FIPSCODE",by.y="FIPScode")

attach(usWork)

plot(gcm,ctm

pch=1,cex=1.75,col=4,las=1,

xlim=c(0,max(gcm,gcf)),ylim=c(0,max(ctm,ctf)),

xlab="GC Rate", ylab="CT Rate")

text(gcm,ctm,StateAb,cex=.4,col=4)

points(gcf,ctf,pch=1,cex=1.75,col=2)

text(gcf,ctf,StateAb,cex=.4,col=2)

legend(400,600,c("Female","Male"),col=c(2,4),pch=1)

Big data
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Display Types

� Tables

� Line Charts

� Bar Charts

� Pie Charts

� Scattergrams

� Statistical Charts
• Box Plots

� Maps

� Others

� Hybrid

Tables

STD Control Branch

Been in a jail or prison in the past 12 months
CA Gonorrhea Cases - 2004

Jurisdiction

Yes

%

Alameda 18.8%

Fresno 20.9%

Kern 20.5%

Long Beach 8.5%

Orange 22.2%

San Bernardino 9.0%

Total 100.0%

STD Control Branch

Jurisdiction N %

Alameda 207 21.3%

Fresno 203 24.1%

Kern 199 24.1%

Long Beach 201 10.0%

Orange 432 12.0%

San Bernardino 84 25.0%

Total 1326 17.6%

Been in a jail or prison in the past 12 months
CA Gonorrhea Cases - 2004

Line Graph

• X-axis truly or close to continuous

• Simple
• Complex: multi-line, 2-axis, logarithmic

STD Control Branch

Primary & Secondary Syphilis, Incidence Rates by Gender
California, 1990–2012
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STD Control Branch
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MMWR - Weekly
July 30, 1999 / 48(29);621-629

Bar Chart

• Very common chart type

• Y-axis: count, rate or percent of something

• X-axis: qualitative variable, or ordered categorical 
variable

• Vertical bars or horizontal bars

• Simple

• Clustered/Grouped

• Stacked

• 100%

• Histogram=special case

Chlamydia Rates by Age Group
California, 2002
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Chlamydia Rates by Age Group
California, 2002
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STD Control Branch

AIDS (living 12/31/11)
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Age Group Rev. 8/2013

Reported Use of Internet Sites (>5%) by Year, 

Interviewed MSM Early Syphilis Cases Reporting Internet Use, CA 2003-

2010 (reported use of sites is not mutually exclusive)

MMWR

July 4, 2003 / 52(26);605-610

Reporting Source-
MSM P&S Syphilis Cases 2000-2001, California
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11/2002 Provisional Data - CA DHS STD Control Branch

Pie Chart

• Tufte says they should never be used

• But
– Very familiar to most people

– Easy to understand

– Effective if used carefully and sparingly

California Population by Race/Ethnicity
2001 CA Dept. of Finance Estimates
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HIV 

Positive

66%

HIV 

Negative

34%

2002

(N=748)

2001

(N=338)
2000

(N=144)

63%

37%

HIV Status Among Men Who Have Sex With Men 

Primary & Secondary Syphilis Cases
California, 2000–2002

11/2003 Provisional Data - CA DHS STD Control Branch

Note:  N does not include HIV status unknown: 18 cases in 2000, 42 in 2001, and 88 in 2002.

50%50%

Box Plots

Maps

Lyme Disease, Reported Cases by County, 2001

• http://www.frbsf.org/community-development/files/BART-Health-and-Wealth-Map.pdf
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Many Other Types 

and
Hybrids

Chlamydia Rates by Age Group
California, 2002
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Number of Primary & Secondary Syphilis Cases among
Men who Have Sex with Men, by Region and Year 

Rev. 8/2013
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“Nut and Bolts”

• Scale and Proportion

• Labels and Legends

• Grid Lines

• Color

• Animation/”PowerPoint”

• Font

• 3D

• Production/Reproduction

• Chart Junk

• Software

Color
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Color

• Use for a reason
• Use nice colors

– Shades of Blue
– Shade of Yellow
– Colors of Nature

• Use color sparingly

• RED can be good for Main Point, if used 
sparingly

• Red often does not project well with slides and 
LCDs

• Use consistent colors (and fonts, etc.)

How to Select a Color

Color/Pattern Choice

Light-dark palette

Gradient of grey

����

����

Hue palette

Pattern palette

����

����

Classification Variable Quantitative Variable

http://colorbrewer2.org/

Leading causes of death in Los Angeles 
County, 2005.1

Rank Cause of death

No. of 

deaths

Premature 

death rank Rank Cause of death

Years of life 

lost

Death 

rank

1. Coronary heart disease 15,154 1. 1. Coronary heart disease 64,231 1.

2. Stroke 3,775 8. 2. Homicide 48,067 10.

3. Lung cancer 3,036 5. 3. Motor vehicle crash 32,394 12.

4. Emphysema/COPD 2,770 13. 4. Suicide 19,375 17.

5. Pneumonia/influenza 2,333 19. 5. Lung cancer 18,490 3.

6. Diabetes 2,305 7. 6. Liver disease 17,897 11.

7. Alzheimer's disease 1,546 50. 7. Diabetes 16,971 6.

8. Colorectal cancer 1,409 12. 8. Stroke 16,442 2.

9. Breast cancer 1,174 10. 9. Drug overdose 16,138 21.

10. Homicide 1,066 2. 10. Breast cancer 13,610 9.

Background Colors

and oral presentations
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Background Colors

And Slide “Design Templates”

ClaSP CT Positivity, By Race/Ethnicity,

Females, 2003 - 2008 Q2
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* This estimate is based on very few cases

Fonts / Fonts

• Use San Serif Fonts, Like Arial

• Not Serif Fonts, Like Times Roman

– They Are Harder to Read

• Particularly in Oral Presentations

– When the Font Is Small

– See, Isn’t This Better

• ALSO, ALMOST NEVER USE ALL CAPS
– IT’S HARD TO READ TOO

• Big Enough to read

Production / Reproduction

• Test printers, laptops, LCDs before full 
production is necessary

• Often different colors and styles for:
– PowerPoint oral presentation

– Written report or manuscript

• Color
– May not photocopy (or print)  well

– Can be expensive to reproduce

• Posters made on plotters require special 
consideration

Line Type

Abbreviations: CSTE = Council of State and Territorial Epidemiologists; AZ = Arizona; CA = California. 

Alternate Text: The figure above shows Coccidioidomycosis incidence per 100,000, by age group, in Arizona, 

California, Nevada, New Mexico, and Utah during 1998-2011. Incidence in coccidioidomycosis-endemic states 
increased among all age groups during 1998-2011. During this period, incidence typically was highest among the 40-

59 year age group in California but was consistently highest among persons aged ≥60 years in Arizona and other 

coccidioidomycosis-endemic states. 

FIGURE. Coccidioidomycosis incidence per 100,000 population, by age group — Arizona, California, Nevada, 
New Mexico, and Utah, 1998–2011

BAD Line types and BAD labeling

MMWR -- March 29, 2013 / 
62(12);217-221
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Grid Lines

Percent of Kindergarteners with Up-to-Date 

Immunizations at Age 2, by Race/Ethnicity

Alameda County, 2002
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MMWR September 27, 2002 / 51(38);853-856



13

“Bank to 45 degrees”

“Golden Rectangle”

1

1.62

In Tufte, 1983, p. 69. 
From LA Times August 5, 1979, p.3.

MMWR - Weekly
July 30, 1999 / 48(29);621-629

December 03, 1999 / 48(47);1081-6

HIV and AIDS --- United States, 1981--2000
June 01, 2001 / 50(21);430-4
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Neighborhood Safety and the Prevalence of Physical Inactivity -- Selected States, 1996
February 26, 1999 / 48(07);143-146
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Gonorrhea, Rates for Females by Race/Ethnicity 
California, 1990–2012

Note: NA/AN = Native American/Alaskan Native, A/PI = Asian/Pacific Islander.

Race/ethnicity “Not Specified” ranged from 29.2% to 43.1% of cases for females in any given year.

Rev. 8/2013
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Note: NA/AN = Native American/Alaskan Native, A/PI = Asian/Pacific Islander.

Race/ethnicity “Not Specified” ranged from 29.2% to 43.1% of cases for females in any given year.

Rev. 8/2013

Chlamydia in California Females (2007)
Rates by Single Age and Age Category
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Labels and Legends

Primary & Secondary Syphilis, Rates by Gender

California, 1990–2007
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Production and Reproduction

• Paper
• Transparency (from copy, back in the day)
• Transparency (now?)
• LCD (.jpg)
• …better 3D Charts

� Unless there are 3 dimensions and the 

audience can handle it!

3D

California Population by Race/Ethnicity
2001 CA Dept. of Finance Estimates
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State X Department of Health

STD - Charts and Graphs

Chlamydia by Age
State X 1999

http://www.dsf.health.state.XX.us/health/cwp/view.asp?a=178&q=198607
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Gonorrhea Rates, Females, by Race/Ethnicity and Age Group
California, 2009

24 times white rate

Note: Native American/Alaskan Native and Asian/Pacific Islander rates were excluded due to small case counts.

Source: California Department of Public Health, STD Control Branch

Chart Junk

Percent of Kindergarteners with Up-to-Date Immunizations at 

Age 2, by Race/Ethnicity

Alameda County, 2002
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“Soften the Edges”
‘The Human Touch”

The Commercial and Political ATLAS

1801, William Playfair

“Infographics”
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http://www.cdc.gov/features/salmonellapoultry/

http://www.phi.org/resources/?resource=snapedworks

Query Systems

Great Graphs

http://www.bloomberg.com/dataview/2014-04-17/how-americans-die.html
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GC Cases by Month 
Butte County, 2001-2003
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Chlamydia Rates by Gender 
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Note: Cases with unspecified race have been redistributed based on the ratio of individual races to total known races.
Cases with missing gender have been excluded from the gender-specific redistribution analysis.

Source: California Department of Public Health, STD Control Branch
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Figure 1 Comparison of epidemic histories of human 
immunodeficiency virus (HIV) and hepatitis C virus 
(HCV) in different countries, and in South Africa during 
the 1990s. a, HCV and HIV prevalence in the general 
population (including children) of every country for which 
data are available. The arcsine square-root 
transformation for proportions was used because the 
original distribution of points was strongly L-shaped. Sub-
Saharan African countries are represented by red circles; 
other countries are represented by black circles; the 
radius of each circle is proportional to the number of HIV 
infected individuals in that country. Countries below the 
black line have a higher prevalence of HIV than HCV; the 
opposite is true for countries above the black line. The 
grey line represents an HCV:HIV prevalence ratio of 6, 
which indicates the relative parenteral transmissibility of 
the two pathogens 3. All prevalence figures apart from 
five HCV values were obtained from World Health 
Organization sources. b, HIV and HCV prevalence in 
South African adults from 1990 to 2000 (estimates for 
HIV from ref. 6; estimates for HCV from sources listed in 
supplementary information).
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In Conclusion

� Make displays that matter

� Know your audience

� Simple ↔ Complex

� Less is more

� Pay attention to “nuts and bolts” details

For More Information:

� Michael.Samuel@cdph.ca.gov
� 510.620.3198

Part 1 “General Concepts”
Part 1a: http://youtu.be/1c41eMOjt_U

Part 1b: http://youtu.be/XlKA2hgg-rY

Part 2 “Nuts and Bolts”
Part 2a: http://youtu.be/pUDcGlulfW8
Part 2b: http://youtu.be/YCRyVPpz-yk


