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Public Health ...

@ Understanding Populations
® Improving Environments

... Connecting California



Public Health

“Fulfill society's interest in
assuring conditions in which
people can be healthy."

(Institute of Medicine, 1998)



Public Health

Understanding the patient ...

- Disease patterns and distributions
- Health status and outcomes
- Access to health services

- Health service delivery

... through geography



Public Health

Understanding impacts on the patient ...

- Emergency response and preparedness
- Environmental hazards
- Socioeconomic status

- Resource allocation and management

... through geography



Public Health

Beyond the individual ...

- The patient is the population
- Assessment i1s multi-factorial

- The treatment is the environment

... geography is critical



Public Health

GIS through the centuries to ...

- Generate and test hypotheses
- Communicate findings

- Evaluate resources



Theories about causal relationships

Figure 2.8b Detail in black
and white of Pascalis’s map
of yellow fever cases near
Old Slip, New York, 1819.
Fatal cases are numbered
sequentially by time of
death.

Souroe: Mew York Academy of Medicing
Lirary,
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Figure 3.5 Map of the 1832 cholera outbreak in Hamburg, Germany, 1836, near
Rothenburg. This map was later included in the Grainger report on cholera to
the British Parliament in 1850.

Source: Brivsh Library:

Source: Cartographies of Disease: Maps, Mapping, and Medicine, 15t Edition, Tom Koch, ESRI, 2005.




Figure 4.7b  Detail of Grainger's densily map "Cholera Map of the Metropolis”
Srnall numerals designale altitude above sea lovel while larger numbers
represent urban districts under the then operative Poor Law,

Sourca: Aaprodizad coustesy of Callege of Physiciens of Philadelphia.

Source: Cartographies of Disease: Maps, Mapping, and Medicine, 15t Edition, Tom Koch, ESRI, 2005.




Epidemiologic
study and
design

Source:

Cartographies of Disease: Maps,
Mapping, and Medicine, 1st Edition,
Tom Koch, ESRI, 2005.

Figure 4,122 Snow's map of the Broad Strect autbreak, 1854, fram On the Mads of
Communication of Chalera, Second Edition.

Seorne: Raproaussd coumasy of Colegs of Fhysanns o Flulsddlphea



The 20t Century

Leading Causes of Death, 1900

1.

Pneumonia and
Influenza

Tuberculosis
Diarrhea
Disease of the heart

Intracranial lesions of
vascular origin

6.

7.

8.

9.

10.

Nephritis

All accidents
Cancer
Senility
Diphtheria



Advances for the 20 Century

Infectious Diseases ...

- Clean drinking water

- Sewage treatment

... changed by Environment



The 215t Century

Leading Causes of Death, 2000
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Heart Disease
Cancer
Stroke
Lung Disease

Accidents

Influenza/Pneumonia
Diabetes
Alzheimer’s Disease
Cirrhosis

Suicide



Advances for the 215t Century

Chronic Diseases ...

- Land management
- City planning

- Safe neighborhoods

... Will be changed by Environment



Public Health

AS a connector ...

- Across agencies
- Across communities
- Across disciplines

- Across geography



GIS

AS a connector ...

- Bringing together disparate data sources

- Bringing together programs with shared
needs

- Bringing together people



GIS in CDPH

o California Department of Public Health
(CDPH) uses GIS every day

® Federated approach to GIS



Federated GIS

@ Shared centralized library

@ Shared geocoding methodology
® Shared denominator data

® Shared training and development

® Shared funding



Federated GIS

¢ Independent data sets
@ Independent analysis needs
® Independent presentation formats

® Independent flexibility



Examples



Vital Statistics

The Center for Health Statistics is responsible for coordinating and overseeing the
collection, management, and dissemination of public health and vital statistics data in
conjunction with other State agencies, local government agencies, and other customers.

Infant Mortality Rate

w
o

[
o
L

= = N
[62] o (62] (6]
/’

Infant Mortality Rate by
Place of Residence for California, 1950-2000
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Year

1940 1950 1960

2010

Infant Mortality Rate in California
by County for 1994

White areas indecate
less than 5 deaths or
lerss than 1,000 births

| Infant Mortality Rate |
132-45
e
| R
-12

Dats Sources: State of Caldornia, Calfornia Department of Health Services,
Birth and Death Re:nnds_ Office of Statewide Health Planning & Development
~ Frepared By Linefte Scott. MD, MPH, Preventive Madicine Resident.
& X Califarnia Dey

aliforni partment of Heath Services, June 15, 2008

Infant Mortality Rate in California
by County for 2003

White areas indicate
less than S deaths or
Jess than 1,000 births

Infmnt Mortaly Rate =
Deaths ameng mfants undes ane year old
par 1.000 kva births

Data Scurces: State of California. Calfornia Department of Health Sexvices,
Binth and Death Records, Office of Statewide Health Planning & Developmant
Prepated By LmeweScUl'[ MD, MPH, Preventive Medi |neRa!\‘lsnl
== Califormia Departmant of Health Sarvices. Juna 15, 2006




Public Health Emerqencv Preparedness and Response

Potential threats to the overall health of a community

 Natural disasters (earthquakes, floods, extreme heat events)

* Infectious disease outbreaks (pandemic influenza)

« Biological, chemical or radiological terrorist attack ogf;ﬁiﬂfﬂm\fiﬁﬁf:f.'ﬂff:ﬁfﬂ'e's

GIS supports emergency preparedness functions by-monitoring.changes in -~
e Events S e
e Populations
 Resources

e Conditions

T~

GIS is utilized in all Four Functional Areas of emergengyip
« Preparedness and Communication fiaer
« Surveillance and Detection
 Response and Containment

« Mitigation and Recovery




California Environmental Health Tracking Program

Environmental Health Tracking is the ongoing systematic collection, integration, analysis,
interpretation, and dissemination of data about environmental hazards, exposure to
environmental hazards, and health effects potentially related to exposure to environmental
hazards.

GIS is utilized in each function of the program

® Development of service-oriented IT/GIS architecture
® Analysis, visualization, and reporting

® Dissemination of information

COhkiect Type | Points Lines Areas
Health & ddress & sthima cases & sthima cases
genonded along street within census
asthitia cases segments tracts
Harzard Drinking water | Drinking water | Drinking water
wells distribution SEIVICE areas
pipes




California Environmental Health Tracking Program

Agricultural Pesticide Web Mapping Service
(WMS)

Background “ Service Options ”View Map I

CEHTP Spatial Linkage Demonstration

Background " Enter Buffer Parameters " Spatial Linkage Results I

[ ] e}
ou

Nevada Legend

2004
Agricultural
Pesticide Use
af All

Pesticides on
Grape in CA by
County (summe
pounds)

l:l 0 - 4,850 { 0-50th
pet]

4,850 - 74,941 |

\ S0th pet - 75th pet
» 1

Death Valley 74,941 + { 75th

Mational ™ Pl 4]

Monument "

|

FOWERED EY

100 mi
Google e

Mlap date ©200F Teledtlas - Terms of Lize

opacity © 25% O s 755 O 100%

Metric Value
(3g) Surn of all Gaunss-adjnsted traffic voloraes within buffer (wehiclesiday®) 23367
bty Uradjusted traffie solurme of highest segpaent within boffer (vehiclesdasy™®) 19,200

(a1} S of all uradjusted traffic woluwes within bufter (vehiclesiday ™) 144 600

Show more metrics

*gverage anral daily traffic

.b'f\r]

g
m@ﬂtEQ'J\EMS of Use

Q=nea.test sequent to buffer center ?=seg;ment with highest traffic volome in buffer
Hide Buffer




California Nutrition Network Map Viewer

This mapping application is an interactive, internet-based GIS that allows users to view

and query mapped nutrition and other health related data.
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ealthcare Atlas

This mapping application is an interactive, internet-based GIS that allows users to view
and query mapped hospital and other health related data.
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The zip
code
with the
most
diabetes
deaths
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GISis ...

A System of:

People
Data
Software
Hardware

Organization



GISis ...

Decision Support System

Computer-based information systems that
support decision making activities

Analysis and Research Tool
For disease surveillance and resource planning

Communication Tool
Visual display of spatial data



Public Health and GIS

The Business Need
Health is based on location and geography

The Tool to Serve the Business Need
Geographic information systems

The Connectors
People work together to bring solutions to problems



Public Health

“Fulfill society's interest in
assuring conditions in which
people can be healthy."

(Institute of Medicine, 1998)



Public Health ...

@ Understanding Populations
® Improving Environments

... Connecting California



Thank you!

Questions?

Linette T Scott, MD, MPH
California Department of Public Health

Linette.Scott@cdph.ca.gov
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