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Healthcare Associated Infections 
(HAI)

o CDPH’s Center for Health Care Quality (CHCQ) is responsible for 
regulatory oversight of California health facilities and certain 
classifications of healthcare workers.

o They have two major programs in this arena:  
o the Licensing and Certification  (L&C) Program and 
o the Healthcare  Associated Infections (HAI) Program

o The mission of the HAI Program is to improve care quality and 
patient safety through prevention of infections in healthcare 
facilities.  They accomplish this by 
o assisting with prevention activities, 
o develop infection prevention recommendations, and
o implementing mandatory public reporting of HAI data



HAI Program Web Pages

http://www.cdph.ca.gov/programs/hai/Pages/default.aspx
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What are HAIs?

o Complications are intrinsic to medical/surgical 
intervention; some preventable, some not. Can 
occur in hospitals, surgery clinics, nursing homes, 
even at home.

o HAIs are infections developed in the course of 
treatment for other conditions; most common 
complication of hospital care.  

o Nationally, an estimated 722,000 infections and 
75,000 deaths occur annually, 1 in 20 patients will develop an HAI.

o In California, select HAIs occurring in hospitalized patients are reported 
to CDPH by way of the National Healthcare Safety Network (Centers for 
Disease Control and Prevention) for all California general acute care 
hospitals (Health and Safety Code Section 1288.55).

http://codes.lp.findlaw.com/cacode/HSC/1/d2/2/3.5/s1288.55


California Reporting

o Clostridium difficile Infection  (CDI):   Bacterial intestinal infection, causing 
diarrhea and colitis; transmitted through contact with contaminated surfaces 
or hands.

o Central Line-associated Bloodstream Infection (CLABSI): Bloodstream 
infection (positive blood culture) in a patient with a central line or catheter.                    

o Methicillin-resistant Staphylococcus aureus  (MRSA) Bloodstream Infection 
(BSI): Common pathogen in healthcare settings; becomes life-threatening 
when resistant to common antibiotics, and in the bloodstream.

o Vancomycin-resistant Enterococci (VRE) Bloodstream Infection (BSI): 
Another common pathogen; exhibits resistance to antibiotics and can cause a 
bloodstream infection.

o Surgical Site Infections:  Currently 29 surgical procedure categories; CDPH 
reports on somewhat fewer.



More than you want to know...

http://cdph.ca.gov/programs/hai/Pages/HealthcareAssociatedInfections.aspx
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CDC Information Pages

http://www.cdc.gov/hai

http://www.cdc.gov/hai/
http://www.cdc.gov/hai/
http://www.cdc.gov/hai/


HAI Program Web Pages

http://www.cdph.ca.gov/programs/hai/Pages/default.aspx
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HAI Program Web Pages, now w/Map

o A valued component of CDPH HAI 
reporting is an interactive web map

o Initially created as a 2-year sponsored 
prototype Flash application

http://cdph.ca.gov/programs/Pages/MyHospital411Infections.aspx%23/@6/37.546/-119.202?tab=CDI
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Initial Development Coalition

Bay Area foundation supporting projects to improve health care, including most 
notably promoting greater transparency and accountability in California's health 
care system.

http://www.chcf.org

http://stamen.com

Bay Area design firm doing data mapping and visualization of astounding range 
and sophistication.
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Continue with map?

o CDPH HAI reporting pages with map very well received; awarded

o Funding from CHCF for two years  (2011 and 2012 data)

o Third year reporting (2013 data) coming up;  reduced funding for 
epidemiology group producing reports, and, sadly, 

o No funding for updating Flash application

o Long term goals include 
o internally supportable technology
o simple annual update process
o availability of geospatial format to internal users
o integration with open data and portal visualization platforms

o ITSD GIS able to leverage and offer existing technology (ArcGIS desktop 
and server, JavaScript, HTML, IIS) as developed for other department 
programs.



Constraints
o Extensive focus-group driven modifications and development of the 

initial map; at this point need to honor that work

o Needs to function in an older version of Microsoft SharePoint

o CDPH HAI Group wanted some enhancements
o additional surgical site reporting
o different symbolization and popup text for “no data” or joint reporting
o per facility links to external data and resources
o different way of reporting and symbolizing CLABSI data
o bookmarks
o all-conditions view for each hospital
o viewable on devices

o Need to integrate with Open Data initiative of our department

o Make data accessible to other GIS applications, users and developers

o Use existing resources and technologies

o No funding; no new or continuing project funds at this point



What we received

Multiple Excel tables with data, 
text, code and instructions
which comprised the foundation 
of the compiled Flash 
application on our server



File Contents

What did they give us?



Basic Principle: 
Standardized Rate             Symbolized

Report tables, plus information
on methodology, data sources, 
definitions, quality assurance 
and control, data presentation 
and statistical analyses 

http://cdph.ca.gov/programs/hai/Documents/CDI-2013.pdf
http://cdph.ca.gov/programs/hai/Documents/CDI-2013.pdf


Transformation Workflow
o Data Preparation

o MS Excel
o MS Access

o Development of Services
o Geocoding Service
o ArcMap
o ArcGIS Server
o Adobe Illustrator/Photoshop

o Shared Environment
o ArcGIS Online

o Test/Production Environment
o CSS
o HTML5
o JavaScript and JQuery Libraries



Data Preparation
We started by combining all data into one huge Excel 
spreadsheet for analysis



Data Preparation
Imported into Access:  
Hospital table with all names and address
A table for each condition, with all related Excel fields



Development of Services
We geocoded the hospital addresses, brought 
into ArcMap.



We began to experiment with images for symbolization, 
coding schemes  and the presentation of attributes (field 
name vs field alias).

Development of Services



Development of Services

Created services

Basic ArcGIS for Server services
using  file gdb as data source



Shared Environment
Used ArcGIS Online; viewable by the external Epidemiology 
Unit staff and other participants



We created a web map online, showing each reported  
condition and some map options to consider 

Shared Environment



We created a related Web Map Application, demonstrating out of the box 
capability and popup customization. 
We also created a version using the template for mobile devices.

Shared Environment



Test & Production

o JavaScript 
o HTML 5
o CSS



Test & Production

http://gis-apps.cdph.ca.gov/Draft/demo/index2.html
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Test & Production

http://gis-apps.cdph.ca.gov/Draft/demo/index2.html
http://gis-apps.cdph.ca.gov/Draft/demo/index2.html


Future Work Plans

o Continue to work with attributes and popup information 
o Still getting base data corrections; will help refine process for 

next update
o Will require some effort to get into SharePoint; also upgrading 

to SP 2013 in future
o Integration with Open Data Initiative

o Funding for Future Development 
o Hospital compare, other external linkings
o Development for Mobile Devices
o Only-to-be-Imagined Applications

Near Term

Next Phase



Comments?  Questions?
anne.millington@cdph.ca.gov
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