Visual Display of
Public Health Data

Michael C. Samuel, Dr. P.H.
CA DHS STD Control Branch
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Cancer Rates by Site, Females, United States 1975-2011
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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”

e 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.

Data

Action

* 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




HIV and Hepatitis Among Injection Drug Users
New Mexico, 1997
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New Mexico Street Based Injection Drug User Studies
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Data

Action

EEPING

IT CLEAN

New Mexico is leading the way when it comes to its drug addicts.

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”
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Variation in Adt tothe Treatment
Guidelines for Neisseria gonorrhoeae by

Clinical Practice Setting, California, 2009

Lechtenberg, Richard L; Samuel, Michac!
. Bernstein, Kyle T.; Lahiff, Maureen;
Olson, Nicole; Baver, Heidi M.

Sexually Transmitted Diseases. 41(5):338-
E 384, May 2014,

Figure 2 Results of multivariable statistical
modeling. This plot shows cumulative
incidence ratios (CIR) and 95% Cls for

g receiinganon-CoC recommended
reatment of gonorrhea by cincal stting,
4| age, race/ethnicity, and sex and sexcal

orientation. MW indicates men who have
sex with women only; MSM, men who have
sex with men.
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Association of Improved Air Quality with Lung
Development in Children.

Gauderman, James; Urman, Robert; Avol, Edward;
Berhane, Kiras; McCannell, Rob; Rappaport, Edward;
Chang, Roger; Lurmann, Fred; Gilliland, Frank

New England Journal of Medicine. 372(10):505-913,
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Edward Tufte
= Look at his books!
= Graphical Excellence
= The Lie Factor
= Data Density
= Less is more
= Small Multiples / Parallelism
Miaximized Daia-ink Raiio




Alameda County — Chlamydia, Gonorrhea, and P&S Syphilis
Rates by Age Group (2009), Race/Ethnicity (2009). and Year
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Software

Software

Stand alone graphics packages
PowerPoint; Open Office Impress
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. NodeEX, “NetDraw” Network analysis
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Display Types
= Tables

= Line Charts

= Bar Charts

= Pie Charts

= Scattergrams

= Statistical Charts
* Box Plots

= Maps

= Others

= Hybrid




Tables

Been in ajail or prison in the past 12 months
CA Gonorrhea Cases - 2004
Yes
Jurisdiction %
Alameda 18.8%
Fresno 20.9%
Kern 20.5%
Long Beach 8.5%
Orange 22.2%
San Bernardino 9.0%
Total 100.0%
L
«)CDPH
ST Control Branch

e
JCBPH

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

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%

SID ConuoiBranch

Line Graph

» X-axis truly or close to continuous

» Simple
+ Complex: multi-line, 2-axis, logarithmic

Number of Cases

Primary & Secondary Syphilis Cases
California, 1996—2002
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FIGURE 1. Crude death rate* for infectious diseases — United States, 1900-1996T
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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
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Chlamydia Rates by Age Group
California, 2002
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Age Group (in years) and Gender — California, 2012
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FIGURE 2. Number of patients admitted to an Ebola Treatment Unit (ETU) operated by Médecins Sans Frontieres
in the town of Foya, by week and final classification — Lofa County, Liberia, June 8-November 1, 2014

MMWR
Evidence for a Decrease in Transmission of Ebola Virus — Lofa County, Liberia, June 8-November 1, 2014

L Early Release
.)( DIH November 14, 2014 / 63(Early Release);1-5

STD Control Branch

Reporting Source-
MSM P&S Syphilis Cases 2000-2001, California

Private medical provider
STD clinic

Public clinic

EIP/HIV care facility
Other provider
Correctional facility
Family Planning

Unknown
T T T T T 1

0 10 20 30 40 50
Percent of Cases

11/2002 Provisional Data - CA DHS STD Control Branch

FIGURE 2. Percentage of nonfatal dog bite-related injuries treated in U.S.
hospital emergency departments, by primary body part affected and age group —
National Electronic Injury Surveillance System-All Injury Program, United
States, 2001
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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 Status Among Men Who Have Sex With Men
Primary & Secondary Syphilis Cases
California, 2000-2002

2002
(N=748)
2001
(N=338)
2000
(N=144)
HIvV
Negative

37% 34%

50%  50% 3% HIV
Positive

66%

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

11/2003 Provisional Data - CA DHS STD Control Branch

Box Plots

Other Statistical Graphics
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Q
Case Near Far
Households Controls Controls
(p=0.03) (p=0.02)
Decreased Odds | Increased Odds
No. of Odds Ratio of HIV Infection | of HIV Infection
Source Participants 95% CI)
Bartholow et 8% 2006 5080 1.08 (0.79-1.50) n
Begley et al,?% 2007 772 0.81(0.47-1.39) L
Buchbinder et al 37 2005 3257 0.53 (0.30-0.94) n
Buchbinder et al,?® 2007 1787 1.49 (0.93-2.38) L]
Calzavara et al 7 2007 15 022(0.02-267) ~ L)
Kreiss and Hopking, 2 1993 499 0.46 {0.26-0.81) -
Kumta et al,%' 2002 122 0.32 (0.07-1.47) = L
Lai et al,% 20042 556 0.45 (0.17-1.18) -
Millett et al, 3 2007 1079 1.23 (0.94-1.61)
Milett et al. % 2007 957 1.01 (0.77-1.34)
Mor et al, 22 2007 20832 0.95 (0.89-1.01)
Reid et al,* 2002 13851 1.23 (1.04-1.46)
Sanchez,2 2007 2884 0.07 (0.54-1.74)
Tabet et al,4 2002 440 024 (0.06-1.02) = L
Templeton et al 2007 1426 1.17 (0.60-2.26) -
Combined (random-effects modely 0.86 (0.65-1.13) =
01 10 30
Odds Ratio (85% CI)

Circumcision Status and Risk of HIV and Sexually Transmitted Infections Among Men Who Have Sex With Men: A Meta-analysis

Figure 2. Overall Effect Size Estimates for and HIV Infecti Men With Men (14 Studies; 15 Findings)HIV denotes human
and C) d from reconsiructed 2 x 2 tables and may differ rom those in orginal reports. Odds ratios of less.
than 1 odds of HIV men who have sex with obtained from authors, co-authors, or principal

From: Milett: JAMA, Volumo 300(14).Octobor 8, 2008.1674-1684

Maps




Obesity Trends* Among U.S. Adults
BRFSS, 1985

(*BMI 230, or ~ 30 Ibs. overweight for 5’ 4” person)
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*  http://www.frbsf.org/community-development/files/BART-Health-and-Wealth-Map.pdf

Many Other Types
and
Hybrids

Figure 11. Drugs used to treat gonorrhea in GISP participants, 1988-2007

iher Coprakosporins
19e 1 10 e 1967 il ] 001 20 008 2007
Note: For 2007, "Other” includes no therapy (0.8%), 2g{0.8%), i (0.2%), and

ather less frequently used drugs.

Chlamydi es by Age
California, 2002
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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

Color

Use for a reason

Use nice colors

— Shades of Blue

— Shade of Yellow

— Colors of Nature

Use color sparingly
can be good for

sparingly

Red often does not project well with slides and

LCDs

Use consistent colors (and fonts, etc.)

, if used

Color/Pattern Choice

Classification Variable

v
4

#Hue palette

#Pattern palette

Quantitative Variable

~Light-dark palette

~Gradient of grey

10



http://colorbrewer2.org/

Leading causes of death in Los Angeles
County, 2005.1

emature sofife  Death
Cause of death ea Rank e rank

Coronary heart disease 1 Coronary heart disease 64231 L.

Stroke

Lung cancer 3 Motor vehicle crash

Emphysema/COPD } Suicide

Lung cancer

Liver disease

Alzheimer's disease

Colorectal cancer E: Stroke

Breast cancer 9 Drug overdose

Breast cancer

100
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70 r
60 | W African American
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g 50 B Latino
o} OWhite
Q40 B Other
30
20
10

African Asian/Pacific
American Islander

Background Colors

and oral presentations
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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
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MMWR week

FIGURE 1. Number of cases of severe influenza,* by week of symptom onset — California, April 26, 2009-January 11, 20141

1204
Lk |
g oo
s
3w
ol N
g
i
i3 3|

- Severe cases of influenza are defined as influenza infections resulting in intensive care unit (ICU) admission or death.

*1CU cases from three large local health jurisdictions have not been fully reported yet for the 2013-14 influenza season; for comparabilty,
their ICU data are excluded from all years in this figure. Only cases occurring through January 11, 2014, are included because reporting for

the cases with onset in the week ending January 18, 2014 was incomplete at the time of this report

Texts The &

Grid Lines
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Percent of Kindergarteners with Up-to-Date
Immunizations at Age 2, by Race/Ethnicity
Alameda County, 2002
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Figure 2. Proportion of the population reporting “"very good” or “excellent” health,
by life stage, United States, 1985-2015, actual* and forecast®

Children, ages 4-11 years
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FIGURE. Primary and secondary syphilis ratos’, by sex and
yoar — New York City, 1994-2001
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“Bank to 45 degrees”

8,023 Doclor:

“Golden Rectangle”

Reporting Source-
MSM P&S Syphilis Cases 2000-2001, California

Private medical provider
STD clinic

Public clinic

EIP/HIV care facility
Other provider
Correctional facility
Family Planning

Unknown

0 20 40 60 80 100
Percent of Cases

1112002 Provisional Data - CA DHS STD Control Branch

FUGURE 7 Tha 1 lnacing causes of death s percentage of af destha — Lissted
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FIGURE 2. Reported number of measles cases and vaccination coverage, by year —
Oman, 1980-1998
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FIGURE 1. Estimated AIDS incidence®, deaths, and prevalence, by quarter-year of
diagnosis/death — United States, 1981-2000
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HIV and AIDS — United States, 1981-2000
June 01, 2001 / 50(21):430-4
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FIGUHE 1. Parcantage of respondents who reported physical inactivity, by sax. age
roup, and perceived neighborhood safety level — Muaryland, Moniana, Ohsio,
Pannwyhvania

. and Virginia, Behavioral Risk Factor Survaillance System, 1996
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Extromuoly it Slightly Not AL AN Safs
Level of Neighborhood Safaty
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Neighborhood Saety and the Prevalence of Physical Inactivity -~ Selected States, 1996
146

February 26,1999 48(07):143:

Gonorrhea, Rates for Females by Race/Ethnicity
California, 1990-2012

Hoe 7%%

Rate per 100,000 population

Year

NA/AN —=A/P| === Black Latina —e—White

Note: NA/AN = Native Ameri Native, A/PI = Islander.
Racelethnicity “Not Specified” ranged from 29.2% to 43.1% of cases for females in any given year.

Rev. 812013

FIGURE 2. Laboratory-confirmed influenza hospitalization
rates per 10,000 population, by age group and

: surveillance week --- Emerging Infections Program,

= United States, April--August 2009

k “Age group--specific average influenza rate, October—Apri, 2005--06, 200607, and
2007--08 influenza seasons.

Alternative Text: The above figure consists of six ine graphs showing influenza
hospitalization rates per 10,000 population by age group and surveillance week in the
United States during April-August 2009 and comparing these rates with the October—
April seasonal average for the 2005-06, 2006-07, and 2007-08 influenza seasons.
‘The graphs indicate that the April-August 2009 rates, resulting from hospitalizations for
2009 pandemic influenza A (HINT) were generally lower or similar to the seasonal
average. The graphs also indicate that the rates for persons aged 0-23 months and
265 years were several times lower for pandemic H1N1 than for seasonal influenza.

MMWR - Early Release September 10, 2009 / 58(Early Release); 1-4

Labels and Legends

Rate per 100,000 population

Primary & Secondary Syphilis, Rates by Gender
California, 1990-2007

20 4

P&s Syphilis Rates, 1940-2007, California

15 4

Rateper 100000

101

0
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

CA DPH STD Control Branch (rev 7/2008)
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San Francisco Chronicle

21st century skyscrapers

Engineers say materials exit o build high-rises resistant o assault
Monday, October 1, 2001

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!

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

Islander

African
American

Latino
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Chlamydia by Age
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Gonorrhea Rates, Females, by Race/Ethnicity and Age Group
California, 2009
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Gonorrhea Rates, Females, by Race/Ethnicity and Age Group
California, 2009
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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
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Chart Junk
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“Soften the Edges”
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“Infographics”
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Fra, 18. *“ HUMAN LIFE IN THE UNITED STATES I8 BEING

WASTED AS RECKLESSLY, AS SURELY, IN TIMES OF
PEACE AS IN TIMES OF WAR"

Public health takes on obesity: A route to better health

growing problem
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http://insight.livestories.com/countyhealthrankings/Data-With-Weight/
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https://www.youtube.com/watch?v=QPKKQnijnsM

Almost done...

http://www.bloomberg.com/dataview/2014-04-17/how-americans-die.html

L 3

How Americans Die ©
{.

In Conclusion

Make displays that matter
Know your audience

Simple «— Complex

Less is more
Pay attention to “nuts and bolts” details

http://www.gapminder.org/

Gapmindor Wertd [Churt tooe

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/XIKA2hgg-rY

Part 2 “Nuts and Bolts”
Part 2a: http://youtu.be/pUDcGIulfw8
Part 2b: http://youtu.be/YCRyVPpz-yk
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