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Essentia Health and Essentia Institute of Rural Health

Essentia Health is an integrated healthcare delivery system with facilities in 4 states: Minnesota, Wisconsin, North Dakota and Idaho. It is a not-for-profit, 501(c)(3), integrated healthcare system with headquarters in Duluth, Minnesota. According to Thomsen Reuters in 2009, Essentia Health was ranked among the Top 50 Integrated Health Systems in America. 

Essentia Health was originally formed in January 2004 through a partnership of the Benedictine Health System and SMDC Health System, both based in Duluth, Minnesota. In January 2008, Innovis Health joined Essentia Health and all of the hospitals and clinics owned by the Benedictine Health System were transferred to Essentia Community Hospitals and Clinics. In the summer of 2010, Essentia Health began bringing together the operations of SMDC Health System (Essentia East), Brainerd Lakes Health (Essentia Central), Innovis Health (Essentia West), Essentia Community Hospitals and Clinics, and the Essentia Institute of Rural Health (EIRH). 
Essentia Health integrates physician group practice, acute care delivery including primary, secondary and tertiary care centers, rural and critical access hospitals, innovative chronic disease management models and preventive services. Currently Essentia Health has 17 hospitals, 67 clinics, more than 1,400 physicians and credentialed practitioners that care for approximately 900,000 patients. Essentia Health is a major employer throughout its service area (11,400 employees) with net operating revenue of ~$1B/year. Eleven of the 17 affiliated hospitals have critical access designation. The majority of outpatient clinics are located in small towns and rural communities. The Essentia service area includes 80 counties (18-Idaho, 36-Minnesota, 18-North Dakota and 8-Wisconsin) covering over 127,000 sq. miles with over 1 million residents. A key strategy of Essentia Health is to collaborate with community-based health care groups where local and regional identity is preserved, yet supported by the knowledge, experience, and resources of a strong, values-oriented organization in the development and advancement of clinical and business models for regional health care delivery. In many communities, it is the only health care available, which provides a unique opportunity to evaluate health outcomes, determinants of health and illness, gaps in health care and care delivery in whole communities and rural populations.

Essentia Institute of Rural Health (EIRH) was officially formed as a new non-profit, 501(c)(3) corporation within Essentia Health on January 1, 2010. The EIRH builds on long history of research and medical education that began in 1978 at Essentia East, formerly known as SMDC Health System – Duluth, with participation in cancer clinical trials through the North Central Cancer Treatment Group funded by NCI. The IRB and other research infrastructure were created the same year. In 1990 a formal research division was established. Currently, the EIRH has 7 full time senior-level research scientists, 2 biostatisticians and 2 part time physician-scientists to perform clinical, translational, and health services research. In addition, the institute has over 50 research staff including data analysts, clinical research coordinators and support staff. Physicians, other health care professionals (nurses, pharmacists, psychologists), medical and pharmacy students and residents are also engaged in clinical and health services research.

The four research focus areas are rural health services research, cancer, cardiovascular diseases, and neurosciences. Over the last 25 years our physicians and scientists have authored over 1,000 scholarly works from sponsored research projects. During a recent fiscal year our research enterprise engaged over 1,800 human subjects in clinical trials or other studies, had 397 active research projects or clinical trials, and received over $3.8 million in research grants and contracts with an additional $1.2 million of internal dollars spent on research. Our area of research growth and focus for the future is rural health services research that will be conducted through EIRH.

The EIRH administers both external and internal grants for investigators within Essentia Health. The external grants have been funded by a number of federal agencies, national and regional foundations. The internal grants are reviewed and funded by the Scientific Review Board (SRB). EIRH has an accounting and finance unit that is distinct from Essentia Health, thus serves as an independent fiscal agent for all grants and contracts. 

The EIRH implemented a comprehensive internal regulatory process to ensure scientific merit and research subject safety. In June 2009, the research division implemented a web-based integrated Research Information System (iRIS by iMedRIS). It is an enterprise-wide application that integrates scientific review, human subject protection, contract/grants management and study management into one application. It is HIPAA compliant and provides efficiency for data input and maximum data availability for central oversight. The EIRH link with other Essentia affiliates enables researchers to explore the feasibility of protocol design and identify potential participants for study proposals in full compliance with HIPAA regulations. Essentia Scientific Review Board (SRB), comprised of EIRH researchers, University of Minnesota Medical School Duluth faculty, and clinicians meets monthly and reviews all grant applications what did not have external peer review and all industry-sponsored clinical trials. The SRB has two peer-review sub-committees for review of clinical trials with cardiology and oncology focus. Essentia Institutional Review Board (IRB) meets monthly and has a human subject’s research oversight in all Essentia Health facilities.

Essentia Health Information Services (EHIS) organization consists of three main groups located in Duluth, Minnesota (Essentia East); Fargo, North Dakota (Essentia West); and Brainerd, Minnesota (Essentia Central). EHIS annual operating budget is over $40 million. EHIS maintains four data centers located in Fargo, North Dakota, Brainerd, Minnesota and two large facilities in Duluth, Minnesota, occupying over 5,300 square feet of raised floor space. All four data centers are protected with uninterruptible power supplies (UPS), backup generators, fire suppression and N+1 cooling. The Duluth facilities form an active-active tandem that hosts redundant technology for the majority of applications and services. Wide area network and Internet connections are redundant in these two facilities. Also, Duluth campus buildings are served by redundant geographically diverse fiber paths and highly resilient chassis switches. Regional facilities are connected via high-speed private Ethernet, cable broadband and T-1 services. 
EHIS delivers and supports over 500 applications; among these are electronic health record systems (Epic, Cerner and Meditech), Lawson Enterprise Resource Planning (ERP) as well as numerous ancillary and business support applications. The EHIS group also supports many custom built client-server and web-based applications. The web development group recently deployed a physician and executive portal spanning the entire organization. The portal provides a means of communication amongst physicians, credentialed practitioners and partners across Essentia Health. The Duluth IS group also maintains a complex HL7 data interface environment linking a large number of clinical and business applications on a variety of operating system and database platforms.
EHIS has over 350 staff members. The majority of employees are located in Duluth, Fargo and Brainerd, with some deployed at rural locations providing on-site IT support. EHIS has experienced staff in the key areas of project management, infrastructure design and support, database architecture, analysis/management and business intelligence/reporting to build and maintain a high performance electronic data warehouse that is physically located on the Duluth campus. 
EHIS maintains a leading edge information technology platform. The technology is hosted at four Level 2 data centers located in Duluth, Minnesota, Fargo, North Dakota and Brainerd, Minnesota. The Duluth campus delivers high-speed data services to over 20,000 wired ports and 600 wireless devices. The data network is based on a multi-path, multi-gigabit, fully meshed design. The EHIS group supports over 400 physical servers including Intel blade centers and midrange servers running AIX Unix, OS/400, Windows and Linux. The group was an early adopter of server virtualization and currently supports over 200 virtual server instances. The EHIS database group supports custom and vendor applications on Oracle, SQL-Server and Sybase platforms. Storage Area Networks (SAN) provide a half-petabyte of addressable storage. Mission critical servers and storage utilize clustering and mirroring to provide high availability and rapid recoverability. 

EHIS employs SAN for most applications, including hosting cardiology PACS images. The Duluth SAN has a capacity of 309 terabytes. Data backup and restoration is provided by tape. The system is supported by an enterprise Tape Library capable of managing archive and backup data. Most applications are delivered from Citrix virtual computing providing clinicians with access locally and remotely over a secure Internet connection in all facilities. Our electronic health record system Epic is deployed on an IBM-based geo-diverse clustered server and mirrored storage system. The Epic application is capable of automatic failover and can run at full capacity from either data center. 
HMO Research Network (HMORN) is a voluntary consortium of 16 major HMO organizations that have well-established research capabilities. In 2011, Essentia Health became an associate member of the HMORN. The network allows EIRH access to a diverse population and many capable collaborators. The HMORN has been described as “a model for its capacity to implement studies and capture data within the context of usual care.” The network has achieved milestones including consolidating multiple large network projects around the use of a single distributed data resource, setting up data counters, developing cross network governance to facilitate use of distributed data resources, and reviewing potential new clinical studies. There are a number of specific utilities that are exclusively available to members of the HMORN including: a project management portal, a guide to optimizing recruitment in multi-center studies, and a guide describing IRB procedures around the Network. 
HMO Research Network members include Group Health Cooperative (Washington/Idaho), Harvard Pilgrim Health Care (Boston), Henry Ford Health System (Southeastern Michigan), HealthPartners Research Foundation (Minneapolis/St. Paul), Meyers Primary Care Institute of Fallon Health Care (Central Massachusetts), Lovelace Clinic Foundation (New Mexico), the Marshfield Clinic (Wisconsin), Scott and White Health Plan (Texas), the Geisinger Health System (Pennsylvania), the Maccabi Healthcare Services (Tel Aviv, Israel) and the Kaiser Permanente divisions in Hawaii, Northwest (Oregon and Washington), Northern California, Colorado, Southern California, and Georgia.  http://hmoresearchnetwork.org/
The network has the vision of being the research partner of choice for those seeking to shape health and health care delivery. There are a number of aims that accompany this purpose:

· To be recognized as the Nation’s premier resource for population-based health and health care research by leveraging the Network’s unparalleled member and geographic diversity, research and research translation strengths, and organizational, human capital, and data resources. 

· Contribute to national and global dialogues on health research and policy by serving as a credible source of evidence-based information and representing integrated delivery system-based research perspectives. 

· Promote and establish the Network as a preferred research partner of funding agencies and others by capitalizing on its research and research translation strengths and by communication efforts designed to increase the visibility of the Network, its collective capabilities, and its accomplishments. 

· Foster Network-led collaborative studies by enhancing awareness of research interests, resources, and capabilities of the member centers and their investigators and by stimulating proposals, endorsing them, and publicizing their successes. 

· Share methodologies, best practices, and consultative expertise derived from the Network’s successful research enterprise by holding an Annual Conference, strengthening investigator development through shared recruitment strategies, fellowships and mentoring programs, joining forces with public and private agency initiatives, and enlisting both traditional and new dissemination technologies. 

The HMORN has spun off a number of multi-site collaborations including the Cancer Research Network (CRN), the Centers for Education and Research in Therapeutics (CERT), the Coordinated Clinical Studies Network, the Vaccine Safety Datalink (VSD), the Cardiovascular Research Network (CVRN), and the Cancer Care and Outcomes Research Surveillance Consortium.
Geisinger Health Systems

Center for Health Research

The Center for Health Research (CHR) was founded in 2003 under the direction of Walter Stewart, PhD, MPH. Currently, CHR has 17 FTE investigators and 60 support staff. The CHR occupies a 63,000 square foot building on the Danville Campus. Core areas of focus include: 1) the Science of Health Care Delivery, led by a world class team that seeks solutions to simultaneously improve the quality and efficiency of health care; 2) Comparative Effectiveness Research (CER), to define which interventions are best for a given patient. Our interest in CER encompasses health economics and the application of novel methods that improve the validity of findings; 3) Epidemiology; 4) Genetic Epidemiology, Genomics and Biomarker Research, a key growth area in health care that leverages biobanked samples, rapid genomics and biomarker research protocols; 5) Clinical and Molecular Diagnostics and Theranostics, focused on bringing advanced quantitative methods to clinical care to revolutionize how data are used in real time to improve clinical decision-making and more accurately predict future risk; 6) Behavior Health research that addresses the most challenging barrier to improving outcomes—patients shedding unhealthful habits and adopting healthy ones; and 7) Community and Environmental Health focusing on how the local environment influences adoption of healthy and unhealthy behaviors.

Overview of Geisinger Health System

Geisinger Health System (GHS) is a vertically integrated system that provides health services to more than 2.6 million people in 43 counties in Pennsylvania. GHS employs 12,717 people, including 700 physicians with more than 75 specialties, more than 2,400 registered and licensed practical nurses, and more than 43 non-physician scientists, making it one of the largest employers in Pennsylvania.  The mission of GHS is to enhance quality of life based on a balanced program of patient care, education, research, and community service. GHS has a national reputation for quality of health service delivery and has been listed repeatedly as one of the Best Hospitals in America. Commitment of GHS to the health and well being of the rural and underserved population in Pennsylvania is demonstrated through its focus on excellence in clinical services, clinical, basic and health services research, and its significant community outreach programs and involvement. GHS provides a remarkably stable population (with the exception of two counties, the out migration rate is less than 1% per year) which offers unique opportunities for longitudinal research. Geisinger is one of the country’s “most wired” health care companies with an electronic health record (EHR) in all outpatient clinics, patient portal, and other digital means of delivering care. The EHR database contains information on more than three million patients. These records are utilized by clinicians for both in-patient and out-patient care with integrated electronic scheduling, clinical lab and radiology system.

The Biostatistics & Research Data Core within the Center for Health Research is led by Les Kirchner, PhD and includes biostatisticians with many years of experience in grant preparation, data analysis, and manuscript publication (both medical and statistical). Members of the Core include two PhDs, two MS-trained biostatisticians, a data analyst, a database programmer, and a statistical programmer. The staff is proficient with common analytical techniques and has expertise in several advanced areas such as longitudinal data analysis, multilevel modeling, Bayesian methods, causal inference, missing data and inter-rater agreement. The BRDC has solid expertise in extracting, managing and using complex data from Geisinger’s longitudinal EHR and creating links between the EHR and other sources of data within Geisinger.

The Telephone Survey and Interviewing Facility within the CHR is equipped with twelve computers and runs two shifts a day. The Survey Unit uses a state-of-the-art Windows based Computer Assisted Telephone Interview (CATI) system to administer surveys and collect research data. The group holds twelve interviewer licenses for the CATI system, which allows six interviewers to collect data at any one time. The Win-CATI system accommodates complex skip patterns in surveys and will deliver data in a variety of formats. Our trained interviewers are available to make calls from 9 am to 9 pm Monday through Friday and from 10 am to 2 pm on Saturdays.

The Sigfried and Janet Weis Center for Research

The Weis Center, directed by David Carey, PhD, operates with the strategic mission of increasing the quality and impact of research with the purpose of integrating the Weis Center into the research and educational programs of GHS and its surrounding communities. A total of 30 PhD level investigators and over 100 technical and administrative support staff constitute the Weis Center. The scientific staff members at the Center are actively funded from federal government and/or private foundations and publish routinely in peer-reviewed prestigious, high-impact journals. Weis Center scientists investigate a range of topics of biomedical importance, including cardiovascular biology, neuroscience, cancer, and developmental biology, with a focus on molecular and cellular mechanisms and cellular signaling.

The Center occupies 65,000 of square foot of laboratory space and is equipped with state-of-the-art laboratory, computational equipment and information technology and software and darkroom and photography resources, offices, conference rooms and conference halls. All laboratories are fully equipped with the standard laboratory equipment, cold boxes (4º C refrigeration), - 20º C and 80º C freezers, Liquid-Nitrogen freezer storage. Share equipments include, but are not limited to: 1)Ultracentrifuges; 2) Molecular Dynamics Phosphoimager; 3) Nikon Optiphot Fluorescence Microscope with Cell Scan Imaging software; 4) Lumi-Imager; 5) electron microscope; 6) Molecular Dynamics laser scanning densitometer; 7) Leica TCS SP2 Confocal Microscope; 8) Micromass LC/MSMS Q-TOF mass spectrometer; 9) photomicrographic equipment, automatic film processor; 10) scintillation counter; 11) regular and inverted light microscopes; 12) several thermocyclers for PCR; 13) HPLCs; 14) electroporators; 15) DNA sequence analyzer; 16) Protein mass spectrometry. In addition, a complete and up-dated Affymetrix GeneChip Microarray facility is available at the Center. The facility was updated last in August of 2006; 17) Qiagen BioRobot M48 Workstation and Beckman Biomek 2000 Workstation for fully automated nucleic acid purification; 18) ABI 7300 Real Time PCR system; 19) Beckman CEQ 2000XL automated capillary DNA sequencer; 20) Roche LightCycler Real-Time PCR System; and 21) Molecular Devices SPECTRAmax 250 Microplate Spectrophotometer with automated plate washer.

Center for Clinical Studies

The Center for Clinical Studies, led by Peter Berger, MD, promotes and supports clinical trials (medications and devices) throughout the Geisinger system. The office provides expertise in identifying and conducting clinical trials by managing relationships with pharmaceutical firms, device manufacturers and relevant governmental agencies. The office provides support and coordinates research effort of more than 40 different trials across GHS. Currently, more than 400 clinical research studies are being conducted of which more than 200 are funded by the federal government.

Computing Resources

The IT infrastructure to support the clinics includes a primary raised-floor Data Center and two secondary raised-floor Data Centers for disaster recovery. Two dozen 720 gigabytes/second primary router switches control 100+ access switches to service approximately 50 physical locations in 31 rural counties using local area networks (using TCP/IP over Ethernet) and wide area networks. T1 or T3 lines provide connectivity to most sites with bandwidth controlled so that the EHR takes priority over other applications. The EHR is hosted centrally so software upgrades can be managed efficiently. Reliable availability to the EHR is achieved through use of parallel networks so that half the PCs in each hospital unit can be connected to each network. The EHR and the two parallel networks comprise three of the twelve independent Geisinger networks. If one network is experiencing problems, the other network will continue to service half of the PCs in the hospital unit. Generators and UPS systems provide protection to all data centers and communication closets to safeguard against power outages. A firewall (to filter Internet information flowing into and out of the organization) and antivirus protection (to scan for viruses and worms) are used to further protect system data. This infrastructure is maintained by approximately 285 IT employees.

Backup and recovery plans at Geisinger include running a back-up server that is running a back-up copy of the EHR. This server is available immediately if the main server has a failure. In addition, a shadow copy of the EHR is continually updated with transactions from the main server. This shadow server is also immediately available and provides up-to-the-minute read-only access to patient data if the main production server fails for a brief period of time. All data is stored redundantly on two separate storage disk systems kept in two separate secure locations, and tape backups are performed every night. All clinic locations have a downtime protocol, which includes access to patient summary information that is downloaded every night to a local PC for patients seen the following day. A partial list of various applications for clinical and business supports systems is provided.

Research-Information Technology Environment (RITE)

Translation of digital record-based IT innovations to routine clinical practice is limited due to the difficulty of testing prototypes in a “real-world” setting. This challenge is driven to a large degree by the complexity of using untested applications in a “production” setting where reliability, standardization, and security are critical to meeting a health care organization’s business objectives. When hundreds of providers rely on the EHR in every clinical encounter, there is little incentive to allow researchers access to the system due to concerns that the system will be disrupted. Until the translation problem is solved, the use of innovative IT tools will remain the purview of researchers working in idealized settings rather than standard of care for providers.

To address this translation problem, Geisinger has invested in the development of an environment that allows researchers, working in close collaboration with both IT and clinical providers, to develop and test new software tools in clinical environments. This research-IT environment (RITE) consists of 3 separate sub-environments (denoted “sandbox”, “staging”, and “pilot”) that vary in the degree of freedom provided to researchers to interact with: 1) stakeholders (e.g., programmers, collaborators, developers, vendors) external to Geisinger, and 2) internal production systems (e.g. scheduling systems, EHR, etc.). In the sandbox, the development environment offers unrestricted access to the external Internet and to “shadow” instances of Geisinger’s production systems. The sandbox has highly restricted access to internal Geisinger systems. The design of the sandbox allows for rapid prototyping of new applications in an environment very similar to the actual production environment while minimizing the risks to production systems during the early stages of prototype development. As new tools mature, they are transitioned to a staging environment that imposes greater restrictions on access to stakeholders outside of Geisinger. Typically, if a third party developer is involved on a project, the application will move to the staging environment when it is ready to be transitioned to use in an actual clinic (e.g., during a real patient encounter). In the staging environment, applications can be linked to internal production systems with real patient data. The pilot environment allows for highly controlled and closely monitored access to the external Internet, but broad access to production systems and databases that contain study-relevant patient data (e.g., the EHR).
Data Warehousing (CDIS) and Translational Research. 

Real-time unfettered access to data from disparate sources, including an EHR system accelerates translational research and provides the foundation for comparative effectiveness studies.  GHS has created a comprehensive enterprise-level data warehouse. The warehouse receives feeds from multiple source systems, including our EHR, financial decision support, claims, patient satisfaction and high-use third-party reference datasets. The source data are transformed through a standard “Extract-Transform-Load” (ETL) process. Expansion to additional data source systems (e.g., niche specialty systems such as oncology) is being accomplished in stages and will eventually encompass all high-value data sources.  CDIS is transforming opportunities for comparative effectiveness research. A de-identified research version of CDIS is accelerating the means by which data can be used to advance knowledge. 

A shadow copy of the primary data warehouse resides on a separate server and caters to researcher-specific needs and a couple of high-end users within the hospital system. For example, it separates research needs from primary clinical needs and is in full compliance with internal policy and HIPAA.  To enhance and expedite the research process timeline, BRDC members, using standard statistical software, serve as data brokers. As system-wide brokers they are able to link multiple data sources including the longitudinal clinical data within CDIS to biological specimens.  Having a broker entity at Geisinger allows for creating de-identified data sets for research to minimize risk of confidentiality when ones uses electronic data collected primarily for other purposes. 

MyCode

The Geisinger MyCode is a repository of blood samples (DNA and serum). The Geisinger MyCode is a major resource for research that combines information obtained from DNA and serum with health information from the electronic health record and other sources intended to improve the prevention, diagnosis, and treatment of disease. Scientists have known for many years that the risk of developing different diseases are caused by the complex combination of different factors: lifestyle and environment; personal susceptibility (genes); and chance. Geisinger MyCode involves the collection of blood before the onset of diverse diseases in thousands of people. It offers unique opportunities for research on the genetic causes of disease as well studies of protein mediators of disease, opening new approaches to prevention of disease, disability, and death. MyCode has already collected 14,520 consents for blood to be drawn and has already banked over 9,500 blood samples.

Geisinger Clinic Genomics Core (GCGC)
The Weis Center for Research also houses the Geisinger Clinic Genomics Core, which is a key component of a system-wide research program in Genomic Medicine. The Geisinger Clinical Genomics Core (GCGC) under the directorship of Glenn Gerhard, MD was established in 2004. The facility currently occupies 850 square feet of well-equipped space. GCGC was established to support various research efforts based upon the unique characteristics of the GHS patients’ demographic characteristics, the extensive electronic databases and the continuity of health care. With robotic DNA/RNA processing and genotyping capabilities, the GCGC collects, processes, and analyzes human biological specimens, in particular blood and solid tissue, DNA, RNA from patients across Geisinger service catchments area. As of September 2007, a total of 5,000 individuals have consented to blood draw and donation of their blood samples for research and educational activities. The project is approved by the Institutional Review Board and is in full compliance with in compliance with the U.S. Congress Health Insurance Portability and Accountability Act (HIPAA) of 1996.

Geisinger Biospecimen Bank (GBB)

GBB under the direction of Jeffrey Prichard, DO, is actively involved in archiving of human biological specimens in frozen and paraffin embedded format to be used at a later time for research and educational purposes. GBB serves as an institutional resource as well as a biorepository resource to the Pennsylvania Cancer Alliance Bioinformatics Consortium, a partnership among multiple complex research and health care institutions. GBB procedures are designed in a manner that best preserves fragile RNA. In a study that was sponsored by the Pittsburgh Life Sciences Greenhouse, it was demonstrated that the tissue procurement technique at GBB resulted in breast tissue and adjacent normal tissue that provides high-yield of quality mRNA useful for gene expression microarry analysis. Finally, the protocol provides ethically and scientifically sound standardized procedure for all components of biospecimen banking including tiered, informed consent and confidentiality; specimen processing and tracking; secured storage; clinical data annotation; specimen distribution and quality control. As of June 2006; GBB had obtained consent from 122 patients for donating tissue and associated clinical data, representing more than 18 human organ sites. In addition, GBB successfully has banked 429 tissue specimens (cancerous and adjacent normal) from 63 consenting patients, with a deliberate emphasis on breast tissue specimens. In addition to the banked frozen specimens, GBB is also a guardian of the archived paraffin embedded specimens that dates back to 1960. The GBB has designed a secure module of the Geisinger Medical Laboratories Pathology Online Research Tool software system to protect the confidentiality of the donors. The project is approved by the Institutional Review Board and is in full compliance with in compliance with the U.S. Congress Health Insurance Portability and Accountability Act (HIPAA) of 1996.

System-wide clinical laboratory

Directed by Conrad Schuerch, MD, the Geisinger Medical Laboratory (GML) consists of a highly standardized and integrated network of two hospital laboratories and 50 regional site laboratories. Testing in this “distributed laboratory” utilizes shared laboratory information system (LIS) test codes from standardized testing methodology across several different-sized networked instruments on a wide area network. Chemistry, immunology, and hematology instruments produce harmonized test results delivered by the LIS to the EpicCare electronic health record (EHR), no matter where the testing is performed in the Geisinger Health System. Besides delivering standardized results, very concise and retrievable longitudinal data have been archived “live” online since 1997. Thus, performing serial clinical outcome studies is greatly facilitated by accessible quality population lab data.

Biomarkers Study Core

The Center for Health Research and Geisinger Medical Laboratory collaborated in creating an IRB-approved process that allows researchers to use blood and other specimens that are leftover from clinical testing. The Biomarkers Study Core allows investigators to do the following: 1) Create a cohort study file of medical record numbers (MRN) (e.g., patients at high risk of a future diagnosis of heart failure); 2) to track biological specimens collected by Geisinger Medical Lab each day (e.g., the 7000+ blood draws); 3) to match collected specimens MRNs with those in the study file; 4) to store leftover clinical specimen samples (e.g., serum) for use in a future study; and 5) to link stored specimen samples with future EHR data to evaluate biomarkers (e.g., biomarkers that predict future diagnosis of heart failure in a nested case control design). The Biomarker Study Core provides a rapid means of initiating a longitudinal study of biomarkers, using a data broker relationship, and approved de-identified procedures, eliminating the cost and time of study enrollment and traditional approaches to specimen collection. This highly novel procedure is currently being used to study three biomarkers that may predict future heart failure diagnosis.

Stable regional population

Recent census data indicate that, with the exception of two counties, the out migration rate is 4% every 5 years. This stable population provides unique opportunities for longitudinal research. Geisinger’s service region has a higher proportion of elderly, both over 70, and over 85, than the United States population.  Pennsylvania possesses the third highest proportion of elderly among the 50 states, with currently 19.6% of the population being over 65, and possesses the largest population of rural elders. The primary care population of the Clinic is similar to the region’s resident population except the proportion of males is lower (i.e., 41% vs. 49%), primarily due to relatively fewer young adult males, compared to females. 

Demographic Characteristics of the Geisinger Health System (GHS) catchments area as of 2009
	Description
	GHS
	US

	Total population
	2,355,441
	306,624,699

	Total male population
	1,167,053
	151,165,977

	Total female population
	1,188,388
	155,458,722

	Female child bearing age (15-44)
	447,827
	

	Percent unemployment
	5.8%
	5.6%

	Average household income
	$ 53,777
	$ 69,376


	Age Group


	Age Distribution

	
	GHS
	% Total
	% US Total

	15-17
	95,121
	4.0%
	3.7%

	18-24
	246,497
	10.5%
	10.5%

	25-34
	286,580
	12.2%
	12.4%

	35-54
	654,861
	27.8%
	25.8%

	55-64
	287,762
	12.2 %
	13.3%

	65+
	401,674
	17.1%
	18.6%

	Total
	2,355,441
	100.0%
	100.0%


	Race/Ethnicity


	Age Distribution

	
	GHS
	% Total
	% US Total 

	
	
	
	

	Black Non-Hispanic
	71,860
	3.1%
	12.2%

	Hispanic
	69,418
	2.9%
	15.5%

	
	
	
	

	Asian & Pacific Islanders
	25,509
	1.1%
	4.5%

	All Others
	24,880
	1.1%
	2.8%

	Total
	2,355,441
	100.0%
	100.0%


Group Health Research Institute
FACILITIES
Founded in 1983, Group Health Research Institute (GHRI) is the research arm of Group Health Cooperative—a large, mixed-model, nonprofit health care system that coordinates care and coverage. Group Health is based in Seattle, WA, and is one of the few consumer-governed health care cooperatives in the nation. Operating since 1947, Group Health now serves 20 of 39 counties in Washington and two counties in northern Idaho. As of August 2009, the Group Health system included more than 610,000 members.

GHRI was established to conduct high-quality scientific research that would contribute to scientific knowledge in the public domain and improve care at Group Health. The Institute’s mission is to improve health and health care for everyone through leading-edge research, innovation, and dissemination. This broad mandate includes conducting epidemiologic, health services, and clinical research relevant to the prevention and effective treatment of major health problems, with an emphasis on health behavior change; evaluating the efficacy and cost effectiveness of health care services and technologies; carrying out population-based surveillance of health status within and beyond the Group Health enrolled population; and evaluating Group Health’s programmatic decisions.  

One of the Institute’s key strengths is its ability to study Group Health enrollees over time. Access to this well-defined population provides unequalled opportunity for research and evaluation. Although some members come and go, the Group Health population is fairly stable and nearly all care is provided within the system. Decades of high-quality, computerized data are available thanks to extensive automated data systems that track diagnoses and services such as laboratory, radiology, and pathology. Care provided outside Group Health is typically recorded in the claims database.

LABORATORY

Laboratory system and research access

Group Health’s central laboratory processes all clinical lab tests ordered for patients at Group Health facilities.  Computer-retrievable data on inpatient and outpatient tests—including blood chemistries and microbiologic tests and cultures—have been available for research since 1988.  For detailed information about available laboratory data, please see section B6 under “Computer” below.

Research access to fixed pathology specimens 

Fixed pathology specimens—including tissue blocks and cytology—have been available for research since 1992. Access requires approval from the Group Health Pathology Research Steering Committee and the Human Subjects Review Committee (HSRC). 

CLINICAL

Along with Group Health Cooperative and its research institute, the Group Health family of organizations includes Group Health Options, Inc. (1990), Group Health Foundation (1983), and Group Health Permanente medical group (1997)—with whom Group Health has an exclusive contract. In October 2005, Group Health also acquired KPS Health Plans, a health care service contractor in Northwest Washington.

The Group Health enrolled population

Group Health’s more than 610,000 enrollees include 54,000 Medicare beneficiaries; 18,000 Medicaid beneficiaries enrolled through a state healthcare plan (Healthy Options); 44,000 federal government employees; 97,000 state government employees; and more than 335,000 in commercial, individual or other plans.

Table A compares Group Health enrollees to the surrounding Puget Sound region (King County) and to the United States using estimates from the 2000 census. Group Health has a slightly higher proportion of women (53%) than the regional community (50%) and the nation (51%). Group Health members are also older (46% ≥45 years) than the regional community (38%) and the nation (39%). Compared to the rest of the country, Group Health members are more likely to be Asian or Pacific Islanders (9% versus 4%), but less likely to be African American (4% versus 12%) or report Hispanic ethnicity (4% versus 15%). The Group Health racial and ethnic composition broadly represents the Puget Sound region. 

	Table A. Comparison of Group Health Enrollees* to the Puget Sound region (King County) and the U.S. Population

	
	Group Health*
	King County, WA 4
	US Population Estimate1

	
	%
	%
	%

	% Women
	53.4
	50.2
	50.7

	Age in years 
	
	
	

	0-17
	20.2
	 
	17.4

	0-19
	23.3
	23.6
	27.1

	18-24
	9.3
	 
	9.9

	20-24
	6.2
	7.4
	7.0

	25-44
	24.4
	31.5
	26.8

	45-64
	33.6
	26.8
	26.1

	65+
	12.6
	10.8
	12.9

	
	Group Health**
	King County, WA 3
	US Population Age 25+ 2

	Race
	
	
	

	Caucasian/White
	84.7
	76.2
	74.1

	African American
	3.8
	6.0
	12.2

	Asian/Pacific islander
	9.5
	13.4
	4.4

	Native American
	3.4
	1.0
	0.8

	Unknown/other/multi-racial±
	4.8
	3.4
	8.4

	Hispanic ethnicity‡
	4.1
	6.4
	14.9

	
	Group Health**
	King County, WA 5
	US Population2

	Years of education
	
	
	

	<High school
	3.3
	9.7
	15.9

	High school
	13.6
	19.2
	30.2

	Some College
	34.2
	31.1
	53.9

	College Graduate
	49.5
	40.0
	

	*Actual age and sex data for Group Health western Washington enrollees as of June 30, 2009.

	** Estimated from CAHPS survey respondents Spring 2009.
	

	‡Any race.
	
	
	

	± From Group Health data, multiracial accounts for: 6.2% of total.
	

	1 Source: http://www.census.gov/population/www/projections/2008projections.html
	

	2 Source: U.S. Census Bureau, 2006 American Community Survey
	

	3 Source:  Office of Financial Management, 2006 data
	
	

	4 Source:  Office of Financial Management, 2007 data
	
	

	5 Source: Economic Research Service/US Dept of Agriculture, 2000 data
	


Group Health facilities and staff

Group Health provides primary, specialty, hospital, home health, and inpatient skilled nursing care on a pre-paid (capitation) basis. Mental health and substance abuse services are part of the enrollee benefit package. Enrollees choose their primary care medical center and their personal physician within that medical center. More than 70% of members receive comprehensive care in Group Health–owned facilities., including 26 primary care or family medical centers; 6 specialty medical centers; 7 behavioral health clinics; 14 vision centers; 5 audiology centers; 8 speech, language, and learning centers; and 1 hospital. 

Most Group Health staff work in Group Health-owned primary-care medical centers. Group Health employs 9,362 providers (7,475 FTEs) in 82 specialties and sub-specialties. Most Group Health providers are board certified (96% family practice, 89% pediatrics, 97% Ob/Gyn, 90% other specialties). Group Health also contracts with 9,100 independent doctors and group practices throughout the state. 

Accreditations and affiliations

Group Health is accredited by the National Committee for Quality Assurance at the highest level, “excellent.” Group Health’s hospital is accredited by the National Integrated Accreditation for Healthcare Organizations.  The Joint Commission accredits, with commendation, Group Health’s laboratories and home care services.

Group Health has affiliations with 39 other major institutions that meet its standards and follow its protocols.  These institutions provide care for Group Health members when they need specialty services unavailable at Group Health or in locations where it has no facilities. In most cases, Group Health is billed for services received outside the system.

Group Health has affiliations with a variety of university and community college programs, including a formal affiliation with the University of Washington (UW) School of Public Health and Community Medicine—the first in the nation between a health maintenance organization and a major medical school. Nearly 200 Group Health physicians in western Washington (27%) hold clinical appointments at the UW or other institutions.

In recognition of their strong collaborative relationship, GHRI and the Fred Hutchinson Cancer Research Center (FHCRC) forged a formal affiliation in 2006. This relationship builds on the strengths of both institutions to further their mutual interests and the interests of the communities they serve. The agreement clarifies processes for joint faculty appointments and promotions and for research in the Group Health population by FHCRC faculty, outlines intellectual property considerations, and establishes regular joint review of the relationship between the two organizations. 

Randomized clinical trials

Group Health Research Institute is an experienced and capable resource in the conduct of clinical trials, as evidenced by participation in several large, national randomized trials.

Research clinic

GHRI has operated a research clinic in downtown Seattle since 1992. The clinic spans 5,129 square feet and includes seven interview rooms, seven exam rooms (equipped for physical examinations), a consult room, a charting area, a vaccine preparation room, and a large physical assessment room for measuring height and weight or for specialized testing procedures, such as timed walk and visual acuity testing. Each interview and exam room has a computer with log-in access to patients’ electronic medical records. 

Numerous simple laboratory tests, such as urine dip sticks, are completed onsite. The laboratory has two phlebotomy stations and three centrifuges to collect and process blood and urine samples and prepare them for shipment and storage. Two of the centrifuges are refrigerated (a Marathon 3200R and a Rotanta 460R) and one is not (a Mistral 2000). The clinic maintains four ultra-low (-70°) freezers, one -20° freezer, and a refrigerator for local specimen storage. The ultra-low freezers have CO2 backup systems, 24-hour monitoring, and an alarm service.  Freezer and refrigerator temperatures are logged each business day.  The Clinical Research Program Manager is notified by email or other written documentation of any variability requiring attention.  Any significant temperature variations that may impact study product or research specimens are immediately directed to the appropriate project manager or designee and addressed per sponsor requirements.  Freezer/refrigerator back up systems and monitoring systems are tested and results documented regularly (monthly, at a minimum).  Freezer/refrigerator units have routine maintenance performed twice yearly by a contract vendor.  Documentation is maintained by the Clinical Research Program Manager.
Among the array of clinical equipment available is a bone mineral densitometer (a Hologic QDR Delphi) that measures bone density of specific bone sites or the whole body using an X-ray tube. Other specialized equipment includes a GE MAC 1200 ECG machine, a Seca Digital Stadiometer, a Seca Digital weight scale and BMI calculator, Bailey-Lovie and Snellen Acuity charts, a Vistech Vision Contrast chart, two GE Dinamap blood pressure monitors, several stethoscopes, and a Jamar Hydraulic Hand Dynamometer. The clinic is also equipped with emergency oxygen, EpiPens, and facemasks for CPR.

Multidisciplinary research clinic staff include nurse practitioners, research interventionists (usually registered nurses), research specialists, and administrative specialists.  All are centrally trained on clinical and laboratory procedures (including International Air Transport Association [IATA} regulations for shipping biologic specimens) and in-person research interviewing. Health care professionals who work in the clinic also maintain Washington State certification appropriate to their role. Four research specialists are currently certified for bone density measurements and have completed national study certification procedures. All clinic staff receive annual training in cardiopulmonary resuscitation and Occupational Safety and Health Administration (OSHA) standards. Periodic training in phlebotomy technique, infection and blood borne pathogen control, Good Clinical Practice, Human Subject’s protections, and clinic emergency procedures is also provided.  Project managers who have studies with a clinical component continually monitor all clinic activities for quality assurance. 

COMPUTER 

An outstanding feature of Group Health as a study setting is the breadth and depth of its automated patient care and administrative databases and the highly developed information technology infrastructure that supports them. This section describes: A) the electronic medical record system and integrated patient website, B) the main automated data sources used for research, C) the data warehouses that consolidate many of these data sources, and D) the computing hardware and software infrastructure. 

A) Electronic medical record and patient website
At the center of Group Health’s data systems is an EpicCare electronic medical record (EMR) system, fully deployed at all the Group Health-owned clinics and specialty centers as of November 2005. This full-featured EMR documents all health-related ambulatory care encounters in Group Health facilities, over the telephone, and by secure electronic messaging—providing an expansive array of data on all health plan enrollees.

Group Health uses Epic Corporation’s Clarity® reporting database to extract data from the EMR for administrative, research, and quality assurance purposes. The Clarity database extracts data on a one-, seven-, or 30-day schedule, depending on the time-sensitivity of the data.

Group Health’s patient website, MyGroupHealth (www.ghc.org), is one of the most sophisticated and highly subscribed in the United States. Among adult enrollees receiving care at Group Health-owned facilities, 60% are registered to use the site and 46% have submitted authentication credentials for “enhanced” website services—which gives them online access to lab results, portions of their medical record, prescription ordering, and secure messaging with Group Health providers. Since 2007, patient demographic and health-related data have been captured through the website’s health behaviors and risk assessment survey.

B) Automated data sources for research

The primary data sources used for research are: 1) enrollment and demographics, 2) patient encounters, 3) diagnosis and procedures, 4) vital signs, 5) pharmacy, 6) labs, 7) costs, and 8) immunizations.  

B1) Enrollment and demographics

Detailed enrollment and demographic data are available for all enrollees dating back to 1980. This includes medical history number, age, gender, enrollment start and termination dates, type of coverage, primary care provider, and residential address and phone number. Race data are deliberately not recorded in enrollment files, but enrollees may voluntarily report their race through the online health risk assessment survey. Monthly snapshots of enrollment information and reasons for disenrollment have been recorded since 1988. Pre-1980 enrollment data are limited to one record per enrollee per period of continuous enrollment. Enrollment data are safely assumed complete because operating revenues depend on accurate tracking of enrollment status. 

Geocoded census data from the 2000 U.S. Census are available for all health plan enrollees as of December 2005. Standardized measures of educational attainment, family income, and race summarized for census block groups are linked to each enrollee’s residential address, providing a neighborhood-level look at useful socioeconomic measures.

Death certificate information derived from the Washington State vital records repository is available for all people enrolled or receiving care at Group Health since 1972. These data are updated annually.

B2) Patient encounters

Group Health’s combined data systems provide a comprehensive, automated record of patient encounters. Fully implemented in November 2005, the Group Health EMR documents in real time all electronic, telephone, and in-person encounters in Group Health-owned ambulatory and urgent/emergency care settings. Inpatient encounters in Group Health’s hospital are tracked through its hospital information systems, with data available dating back to 1985. Services provided at non-Group Health facilities are captured retrospectively through a claims database. Starting in 1989, community-based encounters—including visiting nurse, hospice, respite, geriatric nurse practitioner services, nursing home rounds, and several other community-based services—have been tracked retrospectively in a computerized community health services system. This system captures provider, type of procedure, length of visit, up to 10 diagnosis codes, location of service, and price and billing information.

Predecessors to these automated systems provide comparable standardized data reaching back to the 1970s or 1980s, depending on the type of encounter. Out-patient encounter records begin in 1984 and are derived from Group Health’s registration database system, which records each primary care, specialty care, mental health, emergency, and ancillary services encounter. This system was augmented in 1992 to capture detailed diagnosis and procedure data extracted from standardized treatment record forms (TRFs).  In 1995, an integrated appointments, registration, and patient accounting system superseded the registration system, adding detailed cost data to each encounter record.   

From 1993 until EMR implementation in 2005, telephone encounters with the consulting nurse service were captured in real time in an automated system that recorded the complaint, assessment, and treatment plan. This system is searchable by free text or keyword.

Before implementing EpicCare’s® ASAP™ module to the EMR in July 2006, emergency and urgent care encounters at Group Health facilities were documented by medical coders based on TRFs completed by the provider at the point of care. Administrative claims files have always been the source for emergency and urgent care encounters at non-Group Health facilities.

From 1972 to 1985, inpatient/hospital encounters at Group Health-owned facilities were documented by its professional activity study (PAS) database. PAS contained admission date, discharge date, length of stay, and the associated diagnosis and procedure codes. Since 1985, the hospital inpatient stay (HIS) data system has captured up to 10 diagnosis codes per stay from hospital discharge records. Hospital care classified as “short stay” is also included in the HIS database, as are some hospital encounters that do not result in admission.. Ambulatory surgery center encounters are indicated by procedure codes in the outpatient dataset. Data on care provided by non-Group Health hospitals are obtained from Group Health administrative claims databases. 

B3) Diagnoses and procedures

Diagnosis and procedure coding for patient encounters in Group Health-owned ambulatory care settings is guided by an interactive EMR interface that helps practitioners select appropriate International Classification of Disease (ICD)-9 and Current Procedural Terminology (CPT)-4. Local modifications to the EMR’s coding interface incorporate information previously made available to providers on paper forms.

Before the EMR, Group Health’s treatment record forms (TRFs) guided diagnosis and procedure coding. TRFs were completed for each visit, except ancillary visits solely for lab, radiology, or physical therapy encounters. The forms were tailored to provide code sets relevant to different types of visits/care services. Providers checked off or wrote in up to 10 diagnosis (ICD-9) codes and up to 10 procedure (CPT-4) codes. Data from the TRFs were key-entered into the outpatient encounter tracking system. A 1992 audit found 97% of primary care visits identified in medical charts were represented in the tracking system.

Claims forms are the sole source of diagnosis and procedure codes for encounters at facilities not owned by Group Health. 

B4) Patient Clinical Status Indicators

Group Health’s EMR has captured patient blood pressure, height, weight, and current smoking status during ambulatory encounters in all Group Health-owned clinics since November 2005. Some clinics have these data dating back to October 2003. The system can capture multiple measures per person per visit. Vital signs data are available to researchers through Epic’s Clarity® reporting database and the GHRI Data Warehouse (see section C1 below). 

B5) Pharmacy/Prescriptions

Detailed data on prescriptions filled at Group Health's outpatient pharmacies have been maintained in a database since March 1977. Data include fill date, quantity dispensed, route, strength, cost, co-pay, and prescribing practitioner. Most prescription medicines are covered in full or with a modest co-payment (<$20). 

The pharmacy database is considered a complete source for data on prescription use.  It has been used extensively for research, with previous studies showing that enrollees who receive care in Group Health-owned facilities fill nearly all their prescriptions at Group Health-owned pharmacies. For example, a 1999 survey of 990 postmenopausal women at Group Health found that 97% of subjects filled all or nearly all of their prescriptions at Group Health pharmacies.
A survey of senior enrollees found that 98% of seniors with a drug benefit and 93% of seniors without a drug benefit fill all or most of their prescriptions at Group Health pharmacies. Similar observations have been made among subjects taking antidepressants and pain medications, as well as controls interviewed by the University of Washington Cardiovascular Health Research Unit.
B6) Laboratory data

Data on all laboratory studies conducted at in-house labs for patients at Group Health-owned facilities are available dating back to 1988 . These lab data are stored in various databases, corresponding to laboratory data management systems used over the same period. The most commonly used lab data have been consolidated in standardized format in a unified data warehouse managed by GHRI containing 49.5 million records as of January 2006. Other lab data are available in separate data stores.

Data on radiographic studies—including computed tomography and magnetic resonance imaging scans—performed at Group Health-owned facilities are available dating back to 1986 through a single information system. Radiology data systems changed in 1995 and 1997, but the content and availability of information has remained relatively stable.

Results of all outpatient microbiology labs conducted at Group Health-owned facilities are available in annual datasets beginning in 1988.

Surgical pathology report (SPR) data dating back to 1982—including specimen identifiers and loosely structured free text of the pathology report—are maintained in the GHRI Data Warehouse. Pathology system enhancements led to changes in the SPR data structure in September 2004 and April 2006, and combining records across these periods requires additional programming effort.

B7) Cost and claims data

As of 1990, Group Health information systems capture and fully allocate costs of all internal services provided directly by Group Health as well as claims for covered services enrollees receive from contracted providers. Costs are allocated through a resource intensity weight assigned to each service, procedure, pharmacy fill or diagnostic test provided by Group Health or its contracted providers. 
Costs allocated to Group Health enrollees for services received from contracted providers are Group Health’s payment to those providers. Although such services will more likely reflect market prices rather than prices for services provided internally, they are the financial liability Group Health incurs in delivering health services to its enrollees. Both institutions and individual providers may submit claims to Group Health for reimbursement. Detailed claims data, including information on diagnoses and procedures, are available dating back to 1979. The system can identify costs for specific encounters and services as well as aggregate costs for individuals over time.

Contracted services represent approximately 50% of inpatient admissions and 50% of all specialty visits (or 15% of all ambulatory encounters) during a typical year. Costs to non-Group Health providers represent approximately 25% of total delivery system costs in a typical year. Approximately 50% of Group Health medical expenses are for care delivered by non-Group Health providers. 

Enrollees may obtain care outside Group Health when they are referred for specialized services, have an urgent or emergency medical situation while out of the area, or by the design of an enrollee's health plan with Group Health.  

Our claims data are believed to be complete since reimbursement for services provided outside Group Health depends upon prompt submission of claims forms. The claims system database is widely used by many Group Health departments and receives a substantial amount of programming and maintenance resources—two indirect indicators of high-quality data. As claims forms are received and the data entered online, they are checked for valid Current Procedural Terminology (CPT)-4, International Classification of Disease (ICD)-9, and revenue codes. Online edits also check for codes appropriate to gender and age and for procedures appropriate to diagnosis. Internal audits of data take place at least semiannually. Internal audits in 2006 demonstrated 99% accuracy of claims payment and 98% accuracy of actual data input.

B8) Immunizations

Immunization records for enrollees of all ages have been maintained in a database since 1991. The database captures patient-reported immunizations from non-GHC facilities to create a complete immunization record. Group Health participates in Washington State's CHILD (Children's Health Immunizations Linkages and Development) Profile program, which gives providers access to comprehensive immunization histories by facilitating exchange of immunization data.

C) Data Warehouses

Group Health’s three data warehouses (DWs) combine information from all relevant data systems to create a comprehensive, standardized, longitudinal record of each enrollee’s encounter history. Two DWs are maintained by GHRI; Group Health maintains the third. Together, they provide rich, readily accessible data relevant to the most common types of research performed at GHRI.

C1) Group Health Research Institute Data Warehouse

GHRI has committed extensive resources over the past 10 years to building and maintaining its data warehouse. The GHRI DW contains data on more than 2.8 million former and current Group Health members. This research-centric data store was designed specifically to support the types of studies that GHRI investigators typically conduct. It meets all applicable regulatory standards. The GHRI DW consists of a repository of SAS datasets and SQL Server databases covering all of the topical areas outlined above: enrollment, demographics, encounters, diagnoses and procedures, vital signs, pharmacy, lab tests, and costs. A rich collection of powerful SAS macros can be used in conjunction with the GHRI DW to generate commonly requested datasets based on user-specified criteria. GHRI DW content and usage is documented by a wiki-based system authored by the DW’s architects, managers, and users.

C2) Cancer Research Network Virtual Data Warehouse
GHRI houses the coordinating center for the Cancer Research Network (CRN). The CRN maintains a data resource across 14 national research sites called the virtual data warehouse (VDW). The VDW organizes and documents data consistently across sites. It was designed to facilitate multi-site research, but is also used extensively for single-site research. 

The VDW is “virtual” in that the actual datasets for each site are stored locally rather than in a multi-site database physically housed at a centralized data coordinating center. At the core of the VDW are a series of content-specific datasets with standardized structures, common data elements, and detailed documentation. Local site programmers have mapped data elements from their organization’s production and legacy data systems onto this standardized set of SAS datasets. The common structure of VDW files enables a SAS analyst at one site to develop and test a program that can be run at all other sites. Programs developed at one site are e-mailed to designated programmers at other CRN sites who run them against their own VDW files. The resultant data are de-identified and transferred to the analytic site through a secure encrypted website. 

Standardized content areas within the CRN VDW are enrollment, demographics, tumor, pharmacy, diagnoses and procedures, census, and vital signs. Death certificate and laboratory content areas were added in 2007. 

C3) Group Health’s Decision Information Support Center Data Warehouse

The Group Health Decision Information Support Center (DISC) was established in 1989 to provide utilization and cost information to all levels of management.  The DISC a data warehouse to store, verify, and edit monthly extracts from various feeder systems: appointments, accounting, laboratory, radiology, pharmacy, and claims. It also is the repository for calculated values, such as the precise cost of each unit of service delivered and the aggregated costs per period associated with each patient.

D) Computing Hardware/Software Infrastructure

Group Health Research Institute desktop computers use Microsoft Windows XP, connecting through a wide-area network to file and print servers maintained by the Group Health Information Services Division (ISD). Application and database servers use Windows 2000 or 2003, and support the department intranet, SQL Server database servers, and the GHRI data warehouse. Additional computing resources include a Linux-based cluster used for statistical simulations and applications and database servers supported by ISD. Several research projects also use laptops, Palm devices, Tablet PCs, and Windows CE devices.

In-house LAN and PC Support staff ensure GHRI’s servers and 250+ desktop PCs are running smoothly. They also consult on technology purchases, set up new hardware and software, and provide one-on-one orientation to GHRI's computing environment.

OFFICE

GHRI occupies 3 ½ floors (approximately 44,000 square feet) of the Metropolitan Park East building in downtown Seattle. Institute support staff includes people with a full complement of skills and experience required to execute large and complex research projects: 38 programmers, 37 project managers, and 43 research specialists. The Institute also employs people with business skills and experience in administering federal and privately funded grants and contracts, specifically 14 grant management specialists and 29 administrative specialists.

The Institute’s total annual revenue in 2009 is expected to exceed $36 million, with more than $28 million in grant funding from federal sources, primarily the National Institutes of Health.  Substantial grant revenue also comes from private foundations, as well as state and other agencies. 

Scientific Staff

Eric B. Larson, MD, MPH, is the Institute’s executive director. The GHRI workforce consists of approximately 270 full- and part-time individuals. Scientific staff include 36 scientific investigators (10 of whom have MDs and 7 of whom have PhDs in biostatistics), 11 Masters-level biostatisticians, 18 research associates, 4 postdoctoral fellows, and 1 senior investigator Emeritus. Their graduate training and research experience span areas such as behavioral science, epidemiology, preventive medicine, family medicine, internal medicine, pediatrics, geriatrics, health services research, operations research, and survey research. Most GHRI investigators have faculty appointments at the University of Washington and contribute to its teaching and research programs.  In addition, GHRI has 31 affiliate faculty representing the University of Washington, the Fred Hutchinson Cancer Research Center, the Veterans Administration, Group Health Permanente, and Free & Clear, Inc.

Biostatistics Unit

The GHRI Biostatistics Unit includes 7 PhD and 10 masters-level biostatisticians. Their mission is to develop, improve, and apply statistical methodology and to facilitate high-quality health care research. The unit’s members collaborate closely with GHRI investigators and have considerable expertise in all aspects of study design, data management, and statistical analyses of clinical, epidemiological, and public health research data. 

The Biostatistics Unit also excels in methodological research, with various members leading National Institutes of Health-sponsored U01, R01, and R03 grants to develop and apply cutting-edge biostatistical methods. The Unit’s collective methodological expertise includes biased sampling schemes, longitudinal and clustered data analysis, evaluation of diagnostic and screening tests, microsimulation modeling, spatial statistics, multistate disease modeling, latent class analysis, and methods for vaccine safety and effectiveness studies.

GHRI biostatisticians are involved in a wide variety of national collaborative research activities. They direct the Statistical Coordinating Center (SCC) for the Breast Cancer Surveillance Consortium (BCSC) and participate in the Cancer Intervention and Surveillance Modeling Network (CISNET). They also provide statistical leadership for the Centers for Disease Control and Prevention’s National Vaccine Safety Datalink (VSD) Project and the Food and Drug Administration’s Sentinel Initiative to improve medical product safety surveillance. 

The unit has close collaborative ties with the University of Washington Department of Biostatistics, where its PhD biostatisticians maintain affiliate faculty appointments, participate in seminars and graduate-level course instruction, serve on graduate student thesis committees, and work with graduate student research assistants. Long-standing collaborations also exist with researchers at the Fred Hutchinson Cancer Research Center, Veterans Affairs Puget Sound Healthcare System, and other HMO Research Network sites. 

MacColl Institute for Healthcare Innovation  

Founded in 1992, the MacColl Institute’s mission is to bridge the worlds of research and delivery system change—nationally and within Group Health. A division of GHRI, the MacColl Institute’s ultimate aim is to design better delivery systems—those that foster healthier and more informed consumers; providers who deliver care more efficiently, effectively, and with greater satisfaction in their work; and lower costs of care.  

MacColl Institute focuses on research and quality-improvement efforts leading to better care for the chronically ill. Its work attempts to bridge the gap between comprehensive chronic illness care and delivery systems originally designed around treating acute illness. The MacColl Institute leads a national project funded by Robert Wood Johnson Foundation called “Improving Chronic Illness Care.” Other recent projects include fostering regional collaborations between health care systems, local governments, and in some cases, purchasers to improve the delivery of care to the chronically ill. New projects include assisting small medical practices in implementing principles of the Chronic Care Model—a comprehensive approach to delivering effective chronic illness care originally developed by the MacColl Institute in the mid-1990s. MacColl Institute researchers are also interested in studying organizational factors related to the delivery of cancer care in health systems and applying improved models of primary care for older adults.

Center for Community Health and Evaluation

The Center for Community Health and Evaluation (CCHE) designs and evaluates health-related programs and initiatives throughout the United States. Much of CCHE's experience comes from its evaluation of multi-site, community-level interventions with an emphasis on implementation and outcomes. Formerly a unit of the Group Health Community Foundation, CCHE is now part of GHRI.

Highly interdisciplinary and widely published, CCHE has designed health promotion interventions and evaluated community health initiatives of various sizes. Recent CCHE work has focused on chronic disease prevention and assessment of sustained, broad-based community health promotion programs. Clients include foundations; local, state and federal government agencies; national voluntary organizations; universities; and community-based nonprofits.  CCHE projects include assessing attitudes toward second-hand smoke in public places and evaluating the Center for Disease Control and Prevention’s STEPS to a HealthierUS local programs, the Robert Wood Johnson Foundation Active Living Research program, and the long-term legacy of The California Endowment’s Partnership for the Public’s Health initiative.

OTHER RESOURCES

MEDICAL RECORDS

GHRI’s ability to access Group Health members’ medical record data—both from historical paper records and prospective computer-based records—is a valuable asset for records-based studies. Unified and readily accessible paper medical records provide data on diagnoses and medical history not available through automated systems. GHRI reviews approximately 12,000 paper outpatient records per year for approved research projects. Because of this high volume, GHRI is an approved outpatient chart delivery site within Group Health’s transportation system. As such, the Institute maintains a computerized tracking and retrieval system and works with staff at the Springbrook Records Center to guarantee that paper outpatient records are accessible and secure. Prior records-based studies with active enrollees have retrieved 95% of paper records for all subjects.  

SURVEY RESEARCH PROGRAM 

The Institute’s Survey Research Program became a distinct operational unit within GHRI in 1988.  The program specializes in custom health research consultation, design, and data collection.  It has 12 full-time core staff members and 12-40 part-time telephone interviewers and research specialists for mailing and data entry responsibilities.  At any given time, the program has 15-25 active survey research service projects.

Survey Program staff have experience working with diverse populations and a variety of topic areas, including depression, obesity, adolescent health, smoking cessation, mental health, diabetes, chronic pain, childhood immunization, HIV medication adherence, women's health, domestic violence, substance abuse, and many others.

Rigorous quality assurance procedures are used on every project, from data collection development to delivery of data files and reports. Administrative personnel review questionnaires and procedures to ensure appropriate methods and questions are used for each population and project.  Recent response rates for cross-sectional, case-control, and baseline cohort studies range between 60% and 85% depending on the topic, study population, and mode of data collection (including mail and telephone).  For longitudinal follow-up surveys, response rates are 80% to 95%.

The Survey Program has expertise in telephone recruitment and telephone survey research dating back to its inception.  More recently, the program has gained extensive experience in multimode recruitment, self-administered questionnaire (SAQ) development, mailed survey administration, web surveys, focus groups, qualitative personal interviewing, data entry, and scanning.

Telephone recruitment and survey research 

Telephone data collection is performed using computer-assisted telephone interviewing (CATI) software, Sawtooth Ci3 and WinCATI. This technology optimizes data quality and efficiency. Equipped with 25 CATI stations, the program routinely accommodates a high volume of concurrent projects, averaging 10-20 active telephone projects at a given time.  Interviewing is conducted seven days per week.

Quality control is essential to the Survey Program.  Silent monitors on all telephones allow continuous oversight of interview quality. Interviewers' performance, productivity, and response rates are routinely assessed, and corrective training is provided if necessary. CATI interviewing software also contain built-in quality assurance features.  Complex skip patterns can be programmed, reducing the possibility of human- error.  Automated call-scheduling ensures that respondents are contacted at various times of day and evening on different days of the week.  Trained editors review open-ended questionnaire items and interviewer comments.  Collected data are edited for logic and range errors before being transferred to the project investigator. Editing and coding usually occurs within 48 hours

Interviewers are trained on general interviewing techniques, using the CATI system, and project-specific procedures, including item-by-item specifications for each questionnaire 

Mailed surveys and self-administered questionnaires  

The Survey Program has experience designing questionnaires, consulting on mail survey research, and completing large mail survey projects.  The program strives to design instruments that maximize comprehension and response and minimize missing data—while also creating forms that are easy to edit and data enter. Don Dillman’s texts—Total Design Method and Mail and Internet Surveys—are regularly used as reference for questionnaire design and mailed-survey research design. Recent methodological experiments led by the program confirm the effectiveness of pre-incentives and pencils in mailed surveys.  Most recently, a 61% response rate was achieved on a mailed survey of more than 2000 Group Health members. The research design included a $2 pre-incentive and only one re-mailing to non-responders.  

Recruitment for web-based survey & interventions

The Survey Program has experience recruiting participants to web-based surveys and interventions.  Recent recruitment methods included mailed invitations to visit a website and telephone recruitment to screen for eligibility before enrollment in a web-based intervention.

Web surveys

The Survey Program uses DatStat Illume software to create web surveys. This dynamic software has many features that improve the web-survey experience for researching participants, such as allowing them to complete a survey in multiple settings. Other useful features including automatic delivery of email reminders to non-responders and customizable skip patterns. 

Data entry and editing

Viking Data Entry and Epi-Info software programs are used to enter and verify data from paper forms, such as self-administered questionnaires and clinic intake forms.  The Survey Program’s services include consulting on forms created for data entry, editing forms, developing codebooks, and completing double data entry for delivery of data in various formats to research investigators.

Focus groups

The Survey Program has experience in all aspects of focus group research—including design, recruitment, implementation, and analysis.  Group Health Research Institute has onsite viewing and audiotaping capabilities; however, other sites are used when more convenient for focus group participants. Topics studied include caretaking of patients with memory loss; what makes for a “healing” envirotnment; quality of cancer care as discussed by patients, caregivers, and providers; and smoking cessation.  Digital recording and/or a reporting service facilitate accurate transcription.  Atlas.ti software aids analyses and reporting of focus group results.

Personal interviews

The Survey Program has experience conducting, recording, analyzing, and creating reports on qualitative interviews conducted in person or by telephone.  Digital recording ensures high-quality transcription.  The transcripts are then analyzed, and Atlas.ti software is often used to aid reporting.
COMMUNICATIONS

The GHRI Communications Unit provides a variety of graphic, editorial, other creative services.  Scientific editing and consultation are available for manuscripts, information graphics, and scientific presentations.  This supports the development of high-quality publications and presentations that convey scientific information clearly and accurately.

Research teams also have access to plain language editing for consent forms and other print materials for research participants through GHRI’s Program for Readability In Science & Medicine (PRISM).  PRISM editing helps ensure that study materials are clear and readable to a lay audience, with nearly all edited documents scoring below an 8th-grade reading level. PRISM also provides plain language training and a public-domain readability toolkit tailored for the research environment.

Creative strategy consultation and full-service writing and design are available for research projects looking to maximize study enrollment through a targeted or campaign-based approach to recruitment.  Whenever possible, recruitment materials and strategies are based on best practices learned from other studies’ successes.

Creative services include writing, editing, photography, illustration, information graphics, web, video, and social marketing.

In addition, the Communications Unit provides dissemination services. The unit disseminates findings to funders, collaborators, policy makers, and research participants. The unit also trains scientists to present their work to the media, develops key messages, and designs and implements plans to disseminate study findings to mainstream and targeted media. 

CONFIDENTIALITY PROCEDURES

All GHRI employees, including full- and part-time employees of the Survey Research Program, sign agreements to maintain confidentiality of data and research information. As a condition of employment, all members of the Group Health workforce must complete training in Health Insurance Portability and Accountability Act (HIPAA) requirements. All forms and study procedures are reviewed by Group Health’s institutional review board (IRB) for compliance with HIPAA and human subjects protections.

Any data that will be accessed or disclosed outside Group Health will meet HIPAA requirements, through the use of business associate agreements, data use agreements, de-identification, and/or accounting of disclosures, as applicable.

All GHRI computers require passwords to access the network and the electronic mail system. Access to the Institute’s data warehouse also requires special authorization. All paper (outpatient) medical records are delivered in secure bins to the Institute’s confidential medical records room. Only authorized personnel are admitted, and the area is locked except during normal business hours. Staff who review medical records are trained in confidentiality procedures, including masking identifiers when photocopying, securing the records 

Harvard Pilgrim Health Care
The Department of Population Medicine / Harvard Pilgrim Health Care Institute

The Department of Population Medicine (DPM) is a research and academic partnership between Harvard Medical School and Harvard Pilgrim Health Care (HPHC), the country’s premier health plan. The DPM resides within the Harvard Pilgrim Health Care Institute (HPHCI), and is an appointing department of Harvard Medical School. The DPM’s relationship with Harvard Pilgrim Health Care offers a prime opportunity to study specific patient populations and use the knowledge gained to improve the health of society.  HPHC is a large non-profit health plan with diverse enrollees across New England. HPHC has over 1,000,000 members, and DPM has access to health care claims data for these members who are insured in the HMO, PPO, POS, and Medicare Enhanced products.

Atrius Health Population 

Atrius Health is an alliance of five leading community-based medical groups in eastern Massachusetts including Harvard Vanguard Medical Associates (HVMA), Dedham Medical Associates, Granite Medical, South Shore Medical Center and Southboro Medical Group. The Massachusetts nonprofit organization was created to provide truly patient-centered, proactive, integrated care and to enable collaboration on new and better ways of delivering care while maintaining an emphasis on care for the local community.  Each group continues to serve its own patients.  All groups will soon share one electronic medical record system.  Atrius Health includes over 800 physicians and 1,300 other health professionals serving over 700,000 patients in over 2.4 million visits annually throughout eastern Massachusetts.  The combined Atrius Health practices offer over 35 specialties, from obstetrics to pediatrics, including dental services, oncology, cardiology, ophthalmology, sports medicine, allergy, dermatology, surgery and behavioral health - as well as labs, imaging and pharmacies located on-site in many of their offices.  
Relationship and Data Sharing between HPHC and Atrius

DPM has a long-standing relationship with Harvard Vanguard Medical Associates (HVMA), a large multi-specialty medical group practice that is now part of Atrius Health.  The member population is multi-ethnic, receiving services at a range of practice environments from distant suburban to urban core.  HVMA was a pioneer in the use of electronic medical records (EMR); most of these records, including providers’ full text extending back to 1969, are accessible for research.  Many HPHC members – approximately 250,000 - use Atrius health medical groups as their primary medical care home.  This provides a unique research environment that combines health care claims data with the richness of EMR data that includes information such as physiologic measurement, clinician notes, and laboratory results.  The combined features of HPHCI and Atrius offer a rich, mature, and productive research environment.  Both organizations maintain rigorous safeguards to protect confidentiality and privacy while maintaining research capability.  Research projects are reviewed at many levels throughout both organizations and all are reviewed by our joint Institutional Review Board (IRB).
Computer

The DPM is served by a LAN that has access to the clinical, research, and educational databases of HPHC.

The Department’s information technology infrastructure is provided by HPHC and supported by Dell-Perot Systems. All computing resource access is managed in compliance with HIPAA Security standards. All Dell desktop and laptop computers use either a Windows 2000 or Windows XP operating system, and have network and internet access. For file security, all desktops and laptops run encryption software from Credant Technologies, Inc. to prevent accidental loss or theft of data on computers or removable media from being usable. Network file storage is on a password protected Novell server. Remote access to the HPHC network is available on HPHC laptops using VPN software. 
Office and other physical resources

The DPM has 30,000 square feet of research office and conference room space located within a 10-minute walk from Longwood Medical and Academic Area, which houses Harvard Medical School, Harvard School of Public Health, Harvard Dental School, the Countway Library of Medicine, Harvard-affiliated hospitals, and other premier research and teaching institutions. Each DPM investigator has a dedicated research office with a computer, telephone and full access to shared departmental resources, including the shared computer networks, fax and copy machines, and a health sciences library. The DPM investigators also benefit from the academic resources of Harvard Medical School, including the Francis A. Countway Library of Medicine, one of the largest medical libraries in the world with more than 630,000 volumes, subscriptions to 4,000 current journal titles and over 10,000 non-current biomedical journal titles. The library also has a web-based bibliographic retrieval system and one of the best search services in the country. 

Scientific environment – Institutional support

The DPM offers a scientific environment conducive for research. Its Office of Sponsored Programs assists investigators wishing to conduct research or teaching programs with the preparation, submission, and post-award administration of these programs. The Office also provides training in administrative and logistical aspects of grants management and human subjects research. The DPM purchases and makes available to investigators licensed computer software commonly used for research, including Microsoft Office, SAS (a statistical package), and EndNote (a bibliography management software). Faculty members are entitled to departmental support for administrative/staff assistance, and annual funds for reimbursement of travel, dues, membership fees, licensing, or other business-related expenses. 

The Research Support Data Center (RSDC), with a staff of 10 senior SAS programmer/analysts, is a freestanding data and programming support unit housed in DPM.  The RSDC exists to support research projects undertaken by investigators affiliated with HPHCI or HVMA. The Center is fiscally independent, non-profit, and is supported by providing discrete data processing and analysis services to funded research projects. Services the RSDC provides include: data development strategies; selection of study populations; extraction and organization of HPHC and/or HVMA data, such as inpatient, outpatient, and pharmacy claims; preparation of custom research datasets; SAS programming; and statistical analysis.  RSDC staff develop programs and manipulate and analyze data in UNIX and PC environments, while maintaining systems to ensure patient privacy and confidentiality.  RSDC staff have expertise in a variety of areas, allowing investigators access to experienced staff on a per project basis.  Areas of expertise include: statistical methods (ex: sequential analysis, data mining and logistic regression modeling); accessing data in clinical information systems and electronic medical records; medical claims and benefits data; management and manipulation of large datasets; and distributed model programming.  

RSDC staff are authorized to access the HVMA and HPHC data warehouses for approved research projects.  HPHC claims data (including inpatient and outpatient services, outpatient prescription drug dispensings, outside referrals, home care, and long-term care records) are stored in the Enterprise Data Warehouse, a Teradata 5550 MPP computer system.  The HVMA data warehouse and EpicCare electronic medical record system reside on Hewlett Packard computers running a UNIX operating system; EpicCare runs on a Cache database and the data warehouse is on an Oracle platform.  Data extracts derived from EpicCare are used to create a service-level database known as Clarity, which contains detailed information from in-house office visits, diagnostic and laboratory orders, drug orders and some laboratory test results.  The HVMA data warehouse also contains claims data from insurers (including outside referrals, outpatient prescription drug dispensings, hospitalizations, emergency room visits, home care, and long-term care records for capitated patients). 

HealthPartners Research Foundation

HealthPartners is the largest consumer-governed non-profit health care organization in the country and the parent company of several other organizations, including Regions Hospital, HealthPartners Medical Group, the Institute for Medical Education, the Alzheimer’s Research Center, and HPRF. HealthPartners has formal relationships with hospitals and clinics throughout Minnesota and western Wisconsin, including Westfield Hospital (New Richmond, Wis.), Lakeview Hospital (Stillwater, Minn.), Hudson Hospitals and Clinics (Hudson, Wis.) and Physicians Neck and Back Clinic (Roseville, Minn.).

Founded in1957, HealthPartners is an integrated health care system committed to improving the care and health of its 1.3 million medical and dental members. This care is provided through both owned and contracted medical and dental clinics. About 25% of HealthPartners members receive care in the 18 company-owned clinics, while the other 75% seek care at one of many contracted clinics, mostly via open access. Due to the flexibility and wide variety of HealthPartners’ health plans and delivery networks, HealthPartners is able to offer a range of benefit packages and funding alternatives to meet the needs of its members. 

For more information visit www.healthpartners.com  

HealthPartners Research Foundation (HPRF) is a 501c(3) non-profit foundation, dedicated to conducting high-quality, public-domain health research, often in collaboration with other academic and research organizations throughout the world. 112 MD or DDS researchers serve as principal investigator (PI) for at least one research project through HPRF, as well as 30 PhD researchers and five PharmD investigators. There are 24 MD/DDS and 28 PhDs currently on staff. For more information, visit www.hprf.org.

A large in-house professional support team helps investigators develop proposals, coordinate research studies and access and process data. The professional staff includes a statistical consulting team that with four staff with PhDs and two with a masters degree, full-time study coordinators, phone coaches, research technicians, and general administrative staff. An onsite Data Collection Center conducts both surveys and chart review. A research library and librarian aid in literature searches. The office resources include more than 100 workstation computers networked with the HealthPartners and HPRF-owned computer systems that reside with HealthPartners-owned systems at a secured offsite computing facility. 

HPRF administers both external and internal grants for investigators. The external grants have been funded by a number of different government agencies, while internal grants are awarded by HPRF itself. There are two types of internal grants, the Discovery Grant and the Partnership Grant. The Discovery grant is awarded to fill a gap in scientific knowledge, while the Partnership grant is focused on improving direct care or practice. Both are open to any employee of HealthPartners.

HPRF’s accounting and finance unit is distinct from HealthPartners and therefore is as an independent fiscal agent for all its grants and contracts. In 2010, HPRF received about $17 million in grants and contracts from various government agencies (e.g., National Institutes of Health, Centers for Disease Control and Prevention, the Agency for Healthcare Research and Quality), foundations and corporations. 

HPRF has a growing team of research programmers and application developers in our Research Informatics and Information Systems (RIIS) department. The capacities of this team include a variety of overlapping skills, such as tracking database development, SAS and SQL query, and integration of elements in the electronic medical record (EMR). The team consists of four divisions: Applications Development, Data Systems and Architecture, Virtual Data Warehouse (VDW) Architecture and Operations, and Research Informatics.  

Applications Development: This five-person team is quickly expanding; the team focuses on Web-based applications, backend Web services, client server applications and the development and maintenance of the HPRF and study-related Web sites. Its members have extensive expertise in backend database and agile software development.

Data Systems and Architecture: This specialized area focuses on development of the EPIC EMR system, internal data structures and the HPRF Data Mart. The HPRF Data Mart, described further in our data capacities section, is a long-term goal that seeks to increase productivity by allowing easier, faster access to data pertinent to HPRF research. The Data Systems and Architecture team is central to our data-coordination efforts with both single-site and multisite studies.

VDW Architecture and Operations: The VDW is also a long-term effort to facilitate collaboration with other research organizations by allowing the pooling and manipulation of common data elements. This team consists of two dedicated programmer analysts, with some assistance from the Research Informatics team, described below.

Research Informatics: This team works with researchers to explore and provide information to answer research questions. Members assist with proposal development and use a variety of tools and technologies to extract and combine data from different data sources to create a comprehensive research record for research. Mangers of this team ensure that staffing is in place so that a team is convened at start of a project. The Research Informatics team is expanding quickly and currently includes 12 dedicated programmers.

HPRF has implemented a comprehensive internal regulatory process to ensure scientific merit and research subject safety. HPRF is one component of a larger organization defined as an affiliated covered entity under HIPAA. The HPRF link with the HealthPartners Medical Group and Regions Hospital enables researchers to explore the feasibility of protocol design and identify potential participants for study proposals from member and patient data bases. In compliance with HIPAA regulations, HPRF proactively established a firewall between the overall data warehouse, which includes medical records and administrative data, and all research staff. In other words, only HPRF programmers have direct access to protected health information (PHI) as defined by HIPAA. They also have permission to release certain information to researchers in preparation for research and, once projects have received the required approvals (scientific and Institutional Review Board [IRB]), direct access to use of the medical records data and other administrative data. 

HPRF’s IRB meets monthly to review proposals pending in the organization. It is accredited by the Association for the Accreditation of Human Research Protection Programs.  

HPRF’s Research Committee oversees the policies and procedures of HPRF and its three internal subcommittees. All applications to conduct research involving HealthPartners patients or members, including internal grant applications, must be reviewed and approved by one of these subcommittees, depending on whether a study involves health services, clinical care or basic science.  

HPRF office networked workstation computers communicate with the larger HealthPartners corporate network.  Our systems for storing and backing up data reside both in the HealthPartners corporate headquarters building and in a secure off-site facility. Data are backed up daily, weekly, and monthly. Backups are saved for 7 years.  HPRF computer and data needs are supported by the larger organization’s Information Systems & Technology Department (IS&T). IS&T maintains all HealthPartners computer hardware, software and data, including EMR and administrative data. 

HPRF provides support for new and early-stage investigators (ESIs) by providing a mentorship team approach and extensive administrative support. Administratively, ESIs are supported through the proposal development, implementation, and completion processes by a professional staff of pre-award and post-award grants managers, project managers and coordinators, statisticians and programmers. The HPRF Data Collection Center works with ESIs to develop and implement sophisticated recruitment and data-collection strategies, both of which include state-of-the-art software for process management, tracking and reporting. The HPRF Foundation Services staff support the production of documents for both grant and publication submission (e.g., reference documentation, biographical sketch, curriculum vitae maintenance). To encourage career development, each ESI is matched with a veteran investigator, who assists with professional research development. This mentor aids the ESI in the development of a network of relationships that support a progression of research opportunities. Typically, ESIs initially serve as project managers, co-investigators or statisticians on projects of established researchers. They then begin assisting senior researchers in the development of new proposals aligned with the ESI’s career direction and exploring funding opportunities that support the development of small or pilot projects, including HPRF internal grants, which can lead to the development of larger studies. During this development period, they also have the opportunity to work within the greater HealthPartners care-delivery system to form the relationships that will support them as they develop their research path and work with the implementation of research findings into clinical practice.

HPRF features a Data Collection Center (DCC) on the premises, dedicated to gathering high-quality, high response-rate data from mail or phone surveys, in-person interviews and chart abstraction. It usually becomes involved in a project during proposal development and continues through data collection, entry, cleaning, delivery, storage and response tabulation. In addition, the DCC offers the following services and technologies:

· Questionnaire development (question order and wording, response categories)

· Pre-testing (sample, questionnaire, population, process, cover letters, response rate)

· Data collection (chart abstraction, mail, phone, in-person and mixed-mode)

· Editing of questionnaires

· Coding open-ended questions

· Monitoring, management and quality control

· Tracking and database management

· EPIC EMR abstraction

· Computer-assisted telephone interviewing (CATI) programming
· Scanning

· Data entry

· High-speed printing, folding machine.

· Programming ability to generate mailing labels and phone numbers for potential research participants 

The DCC has an onsite call center that conducts phone interviews, either as a complete survey or as followup to a mailed survey, using both paper and pencil and CATI. The DCC can conduct 14 interviews simultaneously on the computer-based Blaise CATI system. In addition, the equipment and software can create and capture survey data using scannable forms through Teleform Elite software. The size of the projects that are handled through the DCC varies from very small studies with one or two subjects per month to large, complex, multistate projects with thousands of study participants. The DCC also holds a license for the use of SurveyMonkey, a software development tool that allows design and implementation of a Web-based survey. Although access is open (so anyone can develop an online survey using surveymonkey.com), the license is required to extract the data from the online survey. All data is stored in a secured database accessible through the Web. 

HealthPartners Medical Group has 24 primary care clinics, 13 specialty clinics and more than 700 physicians practicing in more than 35 medical and surgical specialties. The dual nature of primary care clinic access, as well as access to Regions Hospital, the International Health Center, and the various specialty centers, gives HPRF researchers access to a wide variety of patients and patient care facilities for clinical trials research. 

Regions Hospital, the site of HPRF’s IRB and other committees, serves a culturally, economically and ethnically diverse population. The hospital, which recently added 385,000 square feet in a large expansion project, provides more than $48 million in uncompensated care annually to the community. Regions features the Center for Undergraduate and Graduate Clinical Education, a full medical library staffed by two librarians, a psychiatric unit associated with the emergency department (ED), an HIV/AIDS program, digestive care center, birth center and same-day surgery. The newly renovated 54,000-square-foot emergency department has 53 beds as well as an 11-bed mental health crisis unit and on-site radiology and lab services. 

Data System Capabilities

Membership System

The Membership system is a corporate database listing all persons covered by HealthPartners health insurance from 1990 to the present. The membership system provides comprehensive member data collected by the insurance agency for administrative and financial purposes. Membership data is collected through enrollment forms, either individually or from an employer group. The sales and marketing department gathers employer group information with input from the actuarial and underwriting department. The membership accounting departments enters the information into the computer for use by all applications on the system. In addition, if a patient arrives at a clinic and they are not yet enrolled, a mini-registration process allows clinic staff to register the patient, issue a chart number and proceed with treatment for the patient. The major business functions of the membership application are: 1) maintaining employer group information, 2) maintaining member information, 3) regulatory processing, and 4) membership reporting. For research purposes, this database identifies persons having HealthPartners insurance, address and demographic information and information allowing linkage with the EMR and other health data. 

Electronic Medical Record (EMR) 

All medical care provided by HealthPartners-owned clinics (including the liver clinic) and hospital is captured and maintained in an EMR (Epic Systems, Inc., Madison, Wis.). Epic’s main purpose is to support clinical care and track billable treatments. For research and other reporting purposes, a subset of this data is extracted nightly into an EPIC Systems database named Clarity. Clarity includes pharmacy and laboratory data; vital signs; ICD, CPT and other billing codes; and provider and patient identification. Physician notes are obtained from a production server, Chronicles, which supports the EMR. To facilitate efficient chart review, we developed the capability to extract specific notes based on patient identification and date range and to text-search the contents of notes for combinations of words or phrases related to diagnoses and treatments.  

Administrative Data Warehouse (ADW) 

The ADW, a database of health claims data, contains claims paid by HealthPartners insurance. These data include dates of service, provider information, prescriptions filled, laboratory tests performed, referrals to other specialists and ICD and other billing codes. Although the data are not as deep and rich as that in the EMR, they are well-suited for certain research questions and allow these questions to be addressed in a larger patient population than that of the EMR alone.

Research Data Mart (RDM) 

The RDM is a subset of the ADW that was designed and constructed to allow efficient retrieval for standard types of research questions. The database is optimized for questions related to identification of patients with particular conditions on the basis of various coding codes (e.g., ICD, pharmacy). This dataset allows a readily accessed archive of research data from the ADW back to the early1990s.

Virtual Data Warehouse (VDW)

The VDW is “virtual” in the sense that the research data remain at each HMORN site. The VDW is a local database designed in collaboration with other HMORN sites and built to a common set of standardized file definitions. Content areas and data elements represent commonly required elements for research studies.   The primary content areas include enrollment, demographics, dispensing, utilization and cancer (tumor registry information). Other content areas are census, vital signs, laboratory values and death. For each content area, a data dictionary specifies the common format for each element, such as variable name, label, extended definition, code values and value labels. Local site programmers have mapped and transformed data elements from their local data systems into the standardized set of variable definitions, names and codes. The VDW facilitates multisite research in the HMORN because much of the preparatory work for pooling existing data across multiple sites has already been done.

Henry Ford Health System

Clinical

Henry Ford Health System (HFHS), one of the nation’s leading vertically integrated health care systems, is a Michigan non-profit corporation organized in four regions encompassing Metropolitan Detroit, with the goal of offering primary care, acute care, and specialty services within each area. The regions include the Detroit Urban Region, the Suburban Wayne Region, the Oakland Region, and the Macomb-Eastern Region.  The vast clinical resources and diversity of the populations served by HFHS make our setting uniquely suited for population and clinical studies.

HFHS is a comprehensive health system that provides a "seamless" array of services at all levels of care.  Founded in 1915 as Henry Ford Hospital, Henry Ford is Michigan's sixth largest employer with more than 23,000 employees including a medical group with more than 1,100 physicians and researchers in 40 specialties, 3,600 nurses and 4,000 allied health professionals.  The Henry Ford Medical Group is comprised of physicians and scientists from 60 countries around the globe.  HFHS is committed to improving the health and well-being of a diverse Michigan population.  Annually, care provided by Henry Ford includes over 3.1 million patient visits, 78,000 ambulatory surgeries and 93,000 hospital admissions. Approximately one million residents in southeast Michigan receive health services from Henry Ford.  Persons age 50 and over account for more than 40% of HFHS visits.  

HFHS includes:

· Henry Ford Hospital, a 802-bed tertiary care, research and teaching facility;

· Henry Ford Medical Group, one of the nation’s largest group practices with over 1,100 physicians and researchers in 40 specialties, along with 1,800 private practice physicians throughout southeastern Michigan;

· Henry Ford Medical Centers, a network of 27 ambulatory care facilities staffed by the Henry Ford Medical Group;

· Health Alliance Plan (HAP), a non-profit health maintenance organization serving 1,700 area employer groups and more than 500,000 members. HAP offers a managed care plan, a preferred provider organization, a plan for non-group Medicare-eligible seniors, and a new plan for employers seeking a self-funded, flexible alternative.  HAP is fully accredited by the National Committee for Quality Assurance and has been named the most preferred health plan in Southeast Michigan by J.D. Power and Associates;

· Henry Ford West Bloomfield Hospital – a state-of-the-art 300-bed community hospital that opened in March of 2009.

· Wyandotte Hospital and Medical Center, a 379-bed acute care hospital serving western Wayne County;

· Kingswood Hospital, a 100-bed psychiatric hospital;

· West Bloomfield hospital, a 300 bed state-of-the art hospital, opened with 191 beds with 109 to open I 2011;

· Macomb Hospitals, a consortium of hospitals that serve southern and northern Macomb county.  Henry Ford Macomb, a 435 bed hospital, and the Warren Campus, a 203 bed hospital.

· Community Care Services with HF Health Products, a medical supply retailer; HF Medical Center and Fairlane Pharmacy Services, Pharmacy Care Management; Greenfield Health Systems for dialysis and blood therapies; Lifeline, an emergency-alert system; 

· Henry Ford Continuing Care Corporation with two nursing homes (153 beds and 172 beds)

· Maplegrove Chemical Dependency Centers offering 50 inpatient beds and outpatient treatment;

· Henry Ford Medical Group/Health System Academic Affairs, which encompasses all research and education within the HFHS;

· 125,000 HAP enrollees with assignment to HFHS site/provider.

HFHS serves a large and diverse population which is defined and utilized as a source for research subjects.  In 2000, median household income by zip code for the Detroit Metropolitan area ranged from a high of over $152,000 to a low of $ 9,347. The age and gender distribution Health Alliance Plan members aligned to an HFHS provider is very similar to that of the population of Southeast Michigan.

In 2009, HFH was ranked as one of America’s “Best Hospitals” in multiple specialties by U.S. News and World Report.  For the third consecutive year, the National Research Corporation named HFH as the winner of the Consumers Choice Award for best overall quality for the Detroit/Wayne County area.  Alliance of Healthcare Providers selected HFH as a 2007-08 Hospital of Choice Award.  Henry Ford Health System was recently named as one of the Top 10 Integrated Systems in the country and the top system in the State of Michigan.

Areas of clinical expertise include:

· Heart and Vascular Institute: a leader and innovator in comprehensive care, research and education offering one of the nation’s most successful heart failure treatment, transplant, and rehabilitative programs.

· Neurosciences Institute: includes a NIH stroke care and research center, a comprehensive epilepsy treatment and surgery program, a headache center, one of the largest neurosurgery spine programs in Michigan, and the Hermelin Brain Tumor Center, which includes an NIH brain tumor consortium that provides new therapies to treat brain tumors. 

· Orthopedics and Sports Medicine: treats patients with a variety of bone and joint ailments, including osteoporosis, and provides the latest advances in joint replacement.  Henry Ford doctors are the team doctors for the Detroit Lions, Red Wings, and Tigers.

· Multi-Organ Transplantation Center: nationally recognized for transplantation of all major organs, was the site of the first successful heart, live (split and living donor liver), and lung transplant.  This center also performs kidney, pancreas, bone marrow, and cornea transplants.

· Josephine Ford Cancer Center: the focus of all cancer-related services within HFHS.  The majority of cancer services, including radiation therapy, chemotherapy, surgical oncology, and a variety of support groups, are provided in six treatment facilities throughout southeastern Michigan.  The Henry Ford Novalis Shaped Beam Surgery program offers patients the most advanced radiosurgery procedure available today for treating tumors of the spine, brain, and other critical areas of the body.  This procedure enables doctors to treat tumors more precisely without harming surrounding healthy tissue.

· Medical Genetics and Birth Defects Center: provides genetic counseling and prenatal diagnosis.  Its DNA diagnostic Lab offers evaluation for cystic fibrosis, hemoglobinopathies, and fragile X syndrome.

· Vattikuti Urology Institute using robotic technology for treating prostate cancer, nearly 5,000 to date.

· Maplegrove Center: a nationally recognized substance abuse treatment program for adults and adolescents.

Core Research Resources

Molecular Epidemiology Research Laboratory: This facility supports numerous epidemiologic studies with a basic science component.  The laboratory contains 1400 square feet of research space and offices located in the Henry Ford Health System research facilities.  The laboratory is located adjacent to the NCI-supported tissue procurement facility and the Molecular Biology, Biochemistry, and Cancer Center research divisions providing a highly interactive and collaborative environment.  Samples are tracked and monitored using a comprehensive bar-coding system on SQL server with daily backup to the Biostatistics and Research Epidemiology local area network.  The facility is fully equipped to track, process, store and analyze samples for large cohort and case cohort studies and has experience as the core sample processing facility for several multicenter studies.  Security for the laboratory includes card-only access to laboratories, locked offices and secure computers.  Equipment in this facility includes: Becton Dickinson LSR Flow Cytometer with 4-colour capability, CellQuest Pro Software for flow cytometry data acquisition, Refrigerators (2), -20 oC freezers (2), -80 oC freezers (7), Liquid N2 Cryofreezer, Water Baths (4), Bench top Centrifuges (2), Tissue culture hood, Fume hood, Eppendorf Mastercylcer ep Thermocycler (1), MJ Research Thermocyclers (3) with in situ slide PCR capabilities, Electrophoresis power supplies and gel electrophoresis equipment (6), Beckman Coulter CEQ 8000 Automated DNA Analyzer, Kodak Gel Documentation System, and a Bio-Plex 200 System, a Luminex instrument and is based on the principles of flow cytometry. 
Tissue Procurement Facility: The Tissue Procurement Facility (TPF) is an NCI-funded biorepository, funded in 2001 to establish an institutionally-based program to systematically, under standard procedures, procure biospecimens for research purposes.  Development and implementation of the TPC was approved by the institutional review board at HFHS.  The sharing of tissue and data for the sole purpose of scientific research is in compliance with the 26 CFR, section 164.506(b) consent content requirements.  The TPC is also in compliance with HIPAA, Public Law 104-91 and the Health Insurance Reform Act, 45 CFR, Parts 160 and 162.  Specimens collected for the TPC include tumor and adjacent normal tissue which are available in paraffin and frozen section.  In addition, bloods are drawn and stored as plasma, serum, and buffy coat.  The TPC uses cutting edge software for specimen tracking and retrieval that includes a web-based inventory system that investigators can access to identify and make tissue requests.  Specimen sampling is monitored for quality control and assurance.  The TPC freezers are under strict temperature control with an alarm system to warn against possible freezer malfunction to protect against tissue loss.    

Pathology Laboratories: The Department of Pathology is an integral part of HFHS and provides pathology and laboratory services to all HFHS clinicians and researchers.  The hematology and immunoassay/chemistry laboratories are located on the 6th floor of the Henry Ford Hospital Clinic building in Detroit, Michigan.  The hematology lab is open 24 hours a day, 7 days a week and runs tests 24 hours a day.  The immunoassay/chemistry laboratory is open weekdays 7am-5pm and has limited weekend hours.  The Henry Ford laboratories are federally certified under CLIA 88, ID# 23D0036482 and fully accredited by the College of American Pathologists CAP# 17197-01, JCAHO, and the American Association of Blood Banks.  

CarePlus is a comprehensive on-line, in-house medical record and information system, which provides clinicians and researchers with access to many types of patient information.  This system has a user-friendly interface, which allows appropriate access to computerized medical records.  Patient information stored on CarePlus includes patient demographics, clinic appointments and visits, clinic notes, clinical laboratory results, radiology results, cardiology results, neurologic procedure reports, anatomic pathology and cytopathology, operative reports, inpatient prescriptions, and discharge summaries.  This system is installed throughout HFHS and currently contains over 20 million records.  Terminals and microcomputers emulating terminals are used to connect with the CarePlus system.  This integrated database of information facilitates patient care and research by readily providing access to timely information on the clinical aspects of patient care.  

Corporate Data Store (CDS) is a central repository for data on patient encounters at Henry Ford Hospital and all HFMG-affiliated ambulatory care centers.  The relational database on CDS stores information on patient populations and clinical care.  These databases contain data from 1988 to the present with over 2.5 million encounters added each year.  A PC interface is used to access the various databases using Structured Query Language (SQL).  This user-friendly interface with menus and prompts allows for ease in accessing data for authorized personnel.  SQL queries are used to retrieve data from CDS in a summary report format or in a format compatible with popular software packages such as Excel, Access or dBASE or for manipulation in statistical packages such as SAS and SPSS. 

CDS databases track covered lives through provider-aligned patient panels, Health Alliance Plan membership files, and a Master Patient Index.  A unique medical record number serves as a lifetime patient identifier.  Databases capturing clinical care include ambulatory care visits (outpatient clinic and emergency department), hospital admissions, and operating room procedures.  Diagnoses and procedures are identifiable through ICD-9-CM and CPT4 codes.  Other databases include clinical laboratory, cardiology, pulmonary functions and neurological tests.  Claims data, including pharmacy (all filled prescriptions), are available for HAP members, providing a comprehensive resource of medical care provided for that population.

The various databases of CDS are widely used by administrators, marketing and financial analysts, epidemiologists and health services researchers.  Applications within research include the identification and follow-up of populations of interest, characterizing the content of care, analysis of patterns and trends of health care and risk factor studies.

HFHS Population Database Laboratory 

Researchers can obtain data from these resources through the Population Database Laboratory (PDL).  The data resources available are described, followed by the menu of services provided for researches by the PDL, which consists of staff with expertise in mining system databases such as CDS (described above) and these additional data sources:
HFHS Tumor Registry HFHS has a health system-based Tumor Registry, which utilizes a proprietary software system, Impac.  This database includes information on nearly 2,500 newly diagnosed cancers annually at HFHS. The registry contains information on primary site and histological type using the International Classification of Diseases for Oncology coding scheme and stage of disease using the American Joint Commission on Cancer TNM classification.  Other data include patient demographic information, first course of treatment and tumor markers.  Vital status updates are obtained annually for most patients entered in the registry.  Over 40,000 primary cancers have been registered in this database, providing an invaluable resource for casefinding for research studies.
Michigan Death Certificates In addition to data created within HFHS, death files are purchased from the State of Michigan to support survival studies.  Data extend from 1990 through 2003 with an annual update.  Data include death certificate number, decedent identification and demographic data, date of death and primary and associated death causes (coded with ICD-9 or ICD-10 codes).
Geocoding PDL utilizes geocoding software to determine point and polygon mapping.  To apply SES indicators we use a commercial package assembled by Mapping Solutions, LLC Lansing, MI.  The components include MapInfo’s MapInfo Professional and MapMarker, (MapInfo Corporation™ Troy, NY) bundled with Spatial Re-Engineering Consultants Portfolio, Allocate and Solocast, (SRC™ LLC Orange, CA).  MapMarker geocoding software assigns longitude and latitude coordinates to the address record and can create a point that can be mapped using MapInfo.  Allocate and Solocast are data retrieval and reporting engines that assign census demographics to any geographical area or points on the map.

Population Sciences Research Groups

The Department of Biostatistics and Research Epidemiology (BRE) was created in 1983.  The Department serves as a research and statistical component of HFHS and supports and directs many NIH studies, HFHS-based studies and industrial contracts.  Currently, there are more than 80 researchers and support staff including biostatisticians and epidemiologists in the Department as well as experienced programmers, data specialists, medical record abstractors and interviewers. The BRE Computer Facilities Group provides a wide variety of computer hardware, software and support to investigators.  Most of this work is done on the Department's own network, though the staff has experience working on several other systems.

Interviewing Facility (IFAC):  The interviewing facility includes a sound-proofed room containing eight telephone interviewing stations separated by partitions made of sound-muting materials.  There is additional space available throughout the building where BRE is housed that can be used for telephone interviewing on an as-needed basis.  The Division currently employs seventeen full- and part-time interviewers, all of whom have undergone a two-week training course in interviewing and have been trained to handle sensitive and confidential information.  The interviewers have also been trained in tracking study participants over time to ensure that they are not lost to follow-up.  Interviewing is conducted both by telephone and face-to-face (on site or at participants’ homes).  Thus, the training encompasses both telephone and face-to-face interviewing techniques.  A random sample of 5% of all telephone contacts is re-contacted to ensure data integrity.

Abstracting facility and personnel:  BRE’s group of more than a dozen Research Abstractors has a minimum of a two-year degree in Health Information Management, and has passed the National Exam for Registered Health Information Technicians (RHIT). To maintain the credential of RHIT, BRE abstractors are required to earn 20 continuing education credits every two years. The Division’s abstractors have worked successfully on several major federally funded research projects and clinical trials, and average 20 major studies per year.  Medical records are stored in two secure rooms dedicated solely for research charts and are directly adjacent to abstracting staff workspaces.

Computing Resources: A dedicated network staff of four people serves staff of BRE and CEPC. By networking into the computer systems the proposed project will have access to a wide variety of computer services and support including a computer network with the hardware and software tools necessary to conduct research and analysis.  
Computer Network: The  LAN consists of three servers and approximately 80 personal computers connected by an Ethernet LAN. The personal computers and servers all run Windows NT. One of the servers is a file server, one is a Web server that supports the Department’s Intranet site and the third is a four (Xeon) processor computer server (Dell 6300) that supports SAS and S-Plus.  All desktop computers can access the Internet.

Software:. Software supported by the Facility Section includes the following: Microsoft Office XP including Access XP, Teleforms 8.2, WordPerfect, SQL server, SAS, S-Plus, NQuery Advisor,   SPSS, STATA, DBMScopy, Reference Manager, Visio, MapInfo, CART and SUDAAN

Peripherals: Supported peripherals that are available to all personnel on all projects include the following: HP Business InkJet 2280 color printer, HP CD-Writer Plus, HP ScanJet scanner, NCS Opscan 4 optical scanner and a JAZ drive

Mainframe and Internet Access.  Through the network, Division staff also has access to two IBM      mainframe computers within the Henry Ford Health System.

Network Support Staff.  The team consists of an Applications Specialist and a Systems Analyst as Network Administrators.  They are responsible for the daily operations of the network and general support. 

Security: Security measures in place at BRE include the following: All users are assigned individual AN IDs and passwords. All new employees receive a document during orientation that explains both how to change their passwords and how to choose a strong password.  LAN passwords expire every 90 days, and a password history is kept to prevent users from switching back and forth between two passwords, all project files are stored on the BRE file or compute server and secured using NTFS file permissions. Users can only access files that belong to the project group(s) they are assigned to. All client workstations load anti-virus software that starts at bootup and runs all day.  Event logs on the servers are reviewed on a regular basis.  All employees are required to review and sign the departmental confidentiality policy annually which includes HIPAA training and compliance.

Backups: We perform three types of backups – daily, weekly, and monthly.  Daily and weekly backups are performed at 3am on Tuesday, Wednesday, Thursday, Friday, and Sunday.  Daily backups are differential backups, and they are overwritten every 28 days.  Weekly backups are also differential backups. They are overwritten every 8 weeks.  There are 6 Weekly backup jobs that are run on Sundays at 3am, on an 8 week rotating schedule.  Monthly backups are full (normal) backups. There are two copies made of each monthly backup. One copy is sent offsite for storage and is never overwritten; the other copy is stored locally and is overwritten after 6 months.  Monthly backups are run every 4 weeks, at 10pm on Saturday.  BRE currently uses a Dell 110-T LTO-2 tape drive to perform all Windows system backups. The tape drive is attached to the server named NT05.  BRE currently uses Backup Exec 9.1 to perform all Windows system backups. The full version of Backup Exec 9.1 is installed on the server named NT05. The Backup Exec 9.1 Remote Agent is installed on NT01, NT02, NT04, WWW, and Argo.

Archiving.  The Division has developed standards for archiving research materials at the end of funded projects.  The standards specify the content and format of study archives in computer readable format, including “readme” files, text files of study documents (forms annotated with variable names, protocols, and manuals of procedures), data files in the form of SAS transport files and input statements, data dictionaries, and program code documenting primary derived variables. 

Cancer, Epidemiology, Prevention and Control Program

Part of the overall Josephine Ford Cancer Center, the Cancer Epidemiology, Prevention & Control program (CEPC) was established in September of 1996.  Directed by Christine Cole Johnson, Ph.D., the program has a substantial philanthropic base.  Research emphases include a focus on population sciences including epidemiology, health services, health promotion, health economics, and cancer control.  

Currently, the CEPC staff consists of nearly 50 epidemiologists, behavioral scientists, health services researchers and molecular biologists along with experienced programmers, data managers, medical record abstractors, and grant managers.

The Center for Health Services Research

The Center for Health Services Research conducts research on the relationships that impact the quality, cost, and efficiency of the delivery of health care.  Staff includes doctoral-trained investigators and masters-trained project coordinators and programmers in addition to several other support staff.  CHSR staff have training and expertise in: health services research; clinical medicine; economics; computer science; finance; health education; epidemiology; sociology; and psychology.  The emphasis in CHSR is on federally-funded research set in the context of HFHS, but staff also collaborate with investigators from universities (e.g., the University of  Michigan , Case Western Reserve University, Harvard University, Yale University), as well as health plans across the country (e.g., Group Health Cooperative of Puget Sound, Harvard-Pilgrim Health Care, HealthPartners Research Foundation, Meyers Primary Care Institute, and Kaiser Permanente divisions in Hawaii, Oregon, Washington, Northern and Southern California, and the Rocky Mountain area).  

CHSR has been active in the field of outcomes research since 1989.  Today, work within the Center for Health Services Research includes studies related to preventive services, diagnosis, and treatment for patients with cancer, spinal disease, and common problems in primary care such as diabetes, asthma, congestive heart failure and long term anticoagulation therapy.  CHSR uses a variety of research designs – observational studies, clinical trials, simulation modeling, cost effectiveness analyses, and, at times, demonstrations and evaluations to achieve research goals.  Their primary research laboratory consists of the many diverse populations served by the Henry Ford Health System. Presently, CHSR is an integral part of the HMO Cancer Research Network and works toward the shaping of tomorrow’s national health services research agenda.

The investigators maintain methodological expertise in retrospective analysis of large claims and electronic medical record databases, prospective outcomes measurement, decision-analytic modeling, patient education material development and assessment, and medical informatics.  The Center also has developed tools for prospective survey data collection and analysis of large databases.

The Center for Health Promotion and Disease Prevention 

The Center for Health Promotion and Disease Prevention at the Henry Ford Health System (HFHS) was established in 1995, and works in partnership with heath care professionals, individuals, and communities to improve the health of constituents through programs based on research, an understanding of human behavior, and validated processes for health risk reduction.  The Center is committed to developing programs and services within the context of these key objectives:

To enhance the delivery of preventive services and health promotion in clinical practice to improve the health status of members of Health Alliance Plan, patients of the Henry Ford Medical Group, and other aligned populations; to facilitate a range of worksite wellness programs for internal and external partners; to build partnerships with the private and public sectors to improve the health of the community; to provide local and national leadership on health promotion and disease prevention in clinical practice, managed care, community health, and public policy; and to conduct research and evaluation to improve the delivery of preventive services and advance the field of health promotion and disease prevention.

To achieve these objectives, the Center operates within four programmatic areas including clinical preventive services, community health, research and evaluation, and special prevention initiatives.  In roles of leadership, service delivery, coordination, and/or technical support, the Center works with a variety of internal and external customers to design and implement programs/services that will change/modify risk behaviors; reduce preventable illness, injury, and/or disability; and address social problems that have become health problems.  Added-value deliverables for HFHS include guidelines/protocols/tools for health screening/health promotion; demonstrations to test, evaluate, and replicate prevention strategies; prevention services for targeted populations; and partnerships and involvement in coalitions to leverage resources and effect policy change.

Institute on Multicultural Health

The goal of the Henry Ford Health System Institute on Multicultural Health is to build expertise in academic and community-based research as we implement and evaluate new strategies to reduce racial and ethnic health disparities. Our vision is to improve the health and quality-of-life for underrepresented racial and ethnic populations and to eliminate healthcare-related disparities.

The Institute on Multicultural Health works to identify and implement solutions racial and ethnic healthcare-related disparities through the following mechanisms: Facilitate research to improve the health and quality-of-life for underrepresented racial and ethnic populations and disseminate outcomes locally, regionally, and nationally; Promote the use of quality, culturally-appropriate healthcare services, clinically and in the research area; Provide community-based services and technical assistance to increase health awareness and create a trusting healthcare environment for underrepresented racial and ethnic populations; enhance the cultural competence of medical education and professional development programs within Henry Ford Health System. 

Center staffs, composed of a multi-disciplinary team of physicians, biostatisticians, epidemiologists, economists, and psychosocial researchers, provide technical assistance to other HFHS investigators. 

Health Disparities Research Collaborative

The goal of the Health Disparities Research Collaborative (HDRC) is to provide Henry Ford Health System investigators with the intellectual support necessary to conduct high-quality research that will push forward the edge of science with regard to disparities in health care, and maintain our position of leadership in this mission.

The research has an interdisciplinary approach in identifying and understanding the underlying reasons for health and health care disparities, touching upon hereditary, social and environmental factors.  The researchers not only seek to identify the racial differences in morbidity and mortality for specific diseases, but to understand how the type, timing or quality of care delivered might alter these patterns.  Included are studies that promote a personal or tailored approach to the delivery of care, employing strategies such as cultural tailoring and learning how patient/physician communication can influence behavior as well as the care delivered.

Overall Research Resources

HFHS has more than 150 researchers, both clinical and PhD research scientists. Wet bench lab space totaling over 80,000 sq ft is located in the Education and Research Building of the HFH Campus and in the D wing of HFHS Corporate headquarters building (One Ford Place). In addition, the Population Sciences researchers occupy over 30,000 sq ft of office space in One Ford place. Currently, there are more than 1,300 individual research projects underway. Diseases under study include stroke, hypertension, heart disease, cancer, osteoporosis and joint disorders, sleep disorders, diabetes, lung diseases, and allergy.  In 2009 external funding totaled $56.7 million from sources including the NIH, CDC, DOD, NASA and other government sources, industry and private foundations. In addition, $11.6 million of funding was awarded to HFHS scientists and physicians by the Fund for Henry Ford Hospital endowment. A number of core facilities are supported by the Department of Research Administration.

Department of Research Administration

Research Administration is the central office serving the needs of the research community.  The office is located on the main campus of Henry Ford Hospital and also provides relevant information to the researchers through their web site located on the System’s intranet.  The office has a team of individuals with knowledge and expertise in areas relevant to researchers throughout the System.  Senior Financial Analysts negotiate contracts and agreements for clinical, pharmaceutical and industrial research, and reviews all grant applications prior to submission to ensure compliance with both external and internal guidelines.  This area also oversees compliance issues such as the NIH mandated time and effort reports and the A133 audit.  The team of compliance coordinators along with their respective committees review and monitor all human and animal research.  In addition, this area is responsible for conducting IRB audits, maintaining the required annual investigator training program database, performing laboratory safety inspection and ensuring that the System is in compliance with all regulatory agency requirements.

Bioresources has two main animal research facility sites: the main facility (13,118 SF) is located on the fourth floor of the Education and Research Building (E & R), and the One Ford Place (OFP) site (11,730 SF) is located on the third floor of the D wing about 1 mile from the main site.  The animal care facility has been accredited by the Association for Accreditation and Assessment of Laboratory Animal Care, International (AAALAC) since 1980. An AALAS-accredited veterinarian is also on staff.

The Clinical Trials Office (CTO) (2,200 SF) at Henry Ford Health System conducts and promotes clinical research studies in an effort to develop and offer new state-of-the-art treatments to patients for a wide array of diseases. CTO supports a group of highly trained clinical research professionals who function to assure that all aspects of the clinical trials processes are maintained at very high standards and fulfill all aspects of the federal regulatory requirements. In 2009 the CTO in collaboration with physician investigators accrued 248 patients into clinical trials. Staff submitted 62 new and 310 renewal IRB applications. The Phase I program flourished in 2009.  Unfortunately, our ability to greatly increase Phase I trials in diseases other than oncology is severely limited. Thus successful competition for an NIH CTSA award will provide infrastructure at WSU School of Medicine that allows HFHS physicians do more such studies.

The HFHS Proteomics Core facility was created to provide cost-effective, state-of-the art and competitive proteomics services primarily to Henry Ford investigators.  It provides support for the experimental design of proteomics-related studies, including pilot and feasibility projects. The services provided include high resolution, 2-(multi)dimensional, all-liquid separation of difficult and complex protein mixtures in a customer-supplied sample (ex. tissues, cells, blood, serum, plasma, urine) and the generation of a 2D UV/pI map using the ProteoVue software.  Intact protein liquid fractions can be collected from both 1st and 2nd dimension fractionation and supplied to the client for further analysis by MS or other analytical techniques.  DeltaVue software allows for the side-by-side imaging of two related ProteoVue maps for differential comparison and expression level change monitoring of, for example, tumor and normal tissue samples. A differential display and analysis with respect to properties such as expression levels, posttranslational modifications, and interactions with other molecules can be performed for specific biological systems and pathways. 

The Imaging Core has the following capabilities:

Imaging Acquisition and Analysis Laboratory:  A Zeiss LSM 510 two photon microscope is equipped with Chameleon-XR Ti:Sapphire laser which provides femtosecond pulses tuning more than 275nm, from 705nm to 980nm. The system contains 3D and physiology softwares. 

Bio-Rad MRC 1024 3-channel laser-scanning confocal imaging system, utilizing a krypton argon laser with 488, 568, and 647 nm wavelengths, mounted onto a Zeiss microscope (Bio-Rad; Cambridge, MA).  The Zeiss microscope is equipped with objective lens of 10X, 0.3 numerical aperture (NA), 40X, 1.30 NA, 63X, 1.40 NA, and 100X, 1.3 NA. 

A Zeiss fluorescent microscope is connected to a MicroComputer Imaging Device (MCID) system (M5) via a Hamamatsu CCD camera for two dimensional fluorescent imaging acquisition and analysis.  One Olympus Bax 40 fluorescent microscope is equipped with 3D MCID system (M6) via a color CoolSnap CCD camera and the other Olympus Bax 40 microscope is equipped with a motorized XY stage and 3D MCID system (M4) via a DXC-970MD3-CCD color video camera.  One Olympus SXZ9 stereomicroscope is equipped with with 3D MCID system (M6) via a color CoolSnap CCD camera.  In addition, there are two sets of the analytical Imaging station (MCID) for off line two dimensional imaging analysis. 

Two 7 Tesla 20 cm bore magnets and a 3 Tesla 80 cm bores magnet are available and used for measuring vascular parameters such as blood flow, blood volume, and vascular permeability.

A pre-clinical three-camera single photon emission computed tomography (SPECT) imager is available to obtain tomographic radioisotope images and evaluate an array of physiological functions.

A Xenogen optical imager that allows non-invasive longitudinal monitoring of disease progression, cell trafficking and gene expression patters in living animals is available.

Confocal Laboratory:  Bio-Rad MRC 1024 3-channel laser-scanning confocal imaging system, utilizing a krypton argon laser with 488, 568, and 647 nm wavelengths, mounted onto a Zeiss microscope (Bio-Rad; Cambridge, MA).  Zeiss microscope is equipped with objective lens of 10X, 0.3 numerical aperture (NA), 40X, 1.30 NA, 63X, 1.40 NA, and 100X, 1.3 NA.  The laser scanning confocal microscope has the photon counting installed. 

Image Analysis Laboratory: The Image Analysis Laboratory (3200 sq. ft.) provides a number of image processing, analysis, and display software packages for use by investigators.  The major software package is Eigentool.  This software package is a sophisticated toolkit that has 20 man‑years of development.  The toolkit was developed in response to software needed by NIH researchers in the Henry Ford Health System.  Similar software application packages have been developed for image registration (both two and three‑dimensional), 3D visualization, and pattern recognition and analysis.  These application packages incorporate commercially available software such as recognition and analysis. These application packages incorporate commercially available software such as Advanced Visualization Systems (AVS) and Interactive Data Language (IDL), Additional commercially availability software includes PATRAN, OpenGL, and 3DVIEWNIX.  These application packages are available to users of the Image Analysis Laboratory either in the Laboratory or on external workstations.

The Image Analysis Laboratory has offices for 3 research senior staff, cubicles for 12 image analysts and/or visiting senior staff, 3 cubicles for computer system manager and programmers, a software document and storage room and a digital photographic laboratory.  The Image Analysis laboratory has the following computer systems available:  Two SPARC 5 workstations used for software development in C and FORTRAN:  four SPARC 20 computers, one SPARC 10, one SPARC 2, and two UltraSPARC II used for image processing and 3D visualization; eight X‑terminals at various locations throughout the hospital for image processing and physician review.  Other equipment includes; eight PC’s, a SPARC sprinter, two Lexmark Lxn+ printers, a Tektronic image printer, a 35 mm. Polaroid slide maker.  For data archiving purposes the lab has two read/write CD drives, three optical drives, one tape drive, two 8 mm tape drives, two ZIP drives, and a JAZ drive.  These computers operate under UNIX (SUN 0S 4.1.x and SUN 0S 5.x operative platforms).  Windows 2000 and XP operating systems. 

The computer systems located in the Image and Analysis Laboratory are interfaced through a local Ethernet network operating under the TCP/IP protocol.  This local network is bridged to the hospital's Ethernet backbone through a T3 line. The hospital's Ethernet backbone also operates under the same protocol.  The hospital's system is bridged to the Radiology Ethernet network, with digital angiography, computed tomography, magnetic resonance imaging, and the nuclear medicine facility.

Data and software program transfer within the institution is accomplished using the UNIX remote copy command, which electronically transfers data between computers across an Ethernet network.

Ethernet Network:  The computer systems located in the Research Image Processing and Analysis Laboratory are interfaced through a local Ethernet network.  This local network is bridged to the hospital's Ethernet system. A Research Ethernet network connecting the Computed Tomography, Magnetic Resonance Imaging and Digital Angiography facilities is also bridged to the hospital's Ethernet system.  All of these networks operate under the TCP/IP protocol. Images and other data are transported between these facilities over this Ethernet system.

Sladen Library & Center for Health Information Resources. Henry Ford Health System has an on-site library available for all staff.  The library staff can assist with literature searches, information requests, scanning and delivering of articles to an e-mail address, obtaining articles from library collections around the world, and can be access remotely.  Many core journals are available electronically in full-text from either publisher web sites or via OvidWeb.  There are links for EndNote, Ovid and PubMed.  The Sladen offers a number of different databases including Medline and CINAHL from Ovid, FirstSearch and InfoTrac.  Staff can also search Old Medline in Ovid which contains citations from 1951 through 1965.  The library also offers access to more than 1,300 full-text electronic textbooks.  Books, videotapes, audiotapes, or dissertations not owned by the Sladen will be obtained for staff from another library.  Hundreds of electronic journal titles have been added over the last three years to their collection.

Henry Ford Health System-Wayne State University School of Medicine Affiliation Agreement

Henry Ford Heath System entered into an affiliation agreement in August 2004 with the Wayne State University School of Medicine.  This agreement provides the educational and research framework of an academic medical center including undergraduate, graduate and continuing medical education, graduate education, and basic, clinical and community-based research.  It also provides greater affiliation in the area of core functions for both education and research programs, eliminating program duplications, cost efficiencies and the achievement of economies of scale through the responsible stewardship of institutional community resources.
WSU Core Faciliteis utilized by HFHS scientists:

Wayne State University EHS Center in Molecular and Cellular Toxicology with Human Applications, Imaging and Cytometry Facility Core:
Becton Dickinson FACSCalibur 4-colour flow cytometer with CellQuest Pro and ModFit software

Agilent Technologies Bioanalyzer 2100

Alpha Innotech ChemiImager IS4400

Molecular Dynamics Personal Densitometer SI

MacConnell Research Mini-Prep 48TM
Beckman UV/Visible spectrophotometers (2) (Models DU-64 and DU-530)

Molecular Devices SpectraMax Plus (microplate-based UV/Visible spectrophotometer)

Molecular Devices SpectraMax Gemini (microplate-based spectrofluorometer)

Dark room with AFP Mini-Med/90 X-ray film processor

Beckman LS3801 liquid scintillation counters (2)

Kaiser Permanente Colorado 

Founded in 1945, Kaiser Permanente is the nation’s largest non-profit health plan, serving approximately 8.5 million members in nine states and the District of Columbia. Kaiser Permanente is divided into eight independent regional organizations, governed by a national board with headquarters in Oakland, California. The Kaiser Permanente Colorado (KPCO) region, established in 1969, is a closed-panel, group-model HMO. KPCO has approximately 800 physicians and 4,800 employees who provide integrated health care services to over 480,000 members (covered enrollees) in the Denver-Boulder metropolitan area. KPCO’s scores for clinical effectiveness have placed it among the top 10 health plans in the nation, according to the National Committee for Quality Assurance’s recent Health Care Quality Report.

KPCO operates 18 outpatient medical clinics spread out across the Denver/Boulder metropolitan area. KPCO members choose a Primary Care Physician (PCP) and obtain most clinical services at their nearest medical clinic. Each medical facility provides primary care, pharmacy, X-ray and laboratory services. Urgent care services are offered in the evenings and on weekends at four clinics located strategically throughout the region. Ambulatory mental health care services are provided at three separate facilities.

KPCO provides specialty care for members at two large “hub” facilities. The Franklin/Skyline medical campus is located near downtown Denver and is the largest of the hub clinics with over 25 available specialties. The Rock Creek hub facility, located in the northern metropolitan Denver area, shares a campus with Exempla Good Samaritan Hospital and provides access to twenty medical specialties. The IHR maintains satellite office space for research activities at both of these hub facilities.

Computer Resources:

Site investigators and programmers will use KPCO personal computers (PC) already in place to carry out the proposed research. PCs currently are being used by personnel in the daily course of business administration, programming, project management, research, and manuscript preparation.

The KPCO IHR utilizes the mainframe computing resources of Kaiser Permanente National Corona Data Center. Computing resources include multiple development, Quality Assurance (QA), and production Z/OS mainframe platforms with extensive direct storage access device (DASD) storage packs, tape management systems (TMS) units, system technical support, DB2 Database Management System (DBMS) and Database Administrator (DBA) support, as well as licensing for multiple application languages and environments. In addition, the IHR owns 13 Wintel network connected servers which host licensed DBMS software, applications, and storage space. These Service Level Agreement (SLA) supported, tape backed-up boxes are secured behind a firewall protected with Windows network security. The IHR is also connected to the KP network utilizing nationally administered security measures and protocols. There are approximately 130 network attached PCs available throughout the IHR utilized by department personnel to access network resources including printers, tape drives, web services, and email.

Kaiser Permanente of Colorado utilizes KP HealthConnect (KPHC), the Hyperspace version of Epic Systems Corporation’s (Madison, WI) ambulatory, fully integrated automated medical record (AMR) in the patient care arena. The KPHC entails a scheduling module (Cadence), a patient registration module (Prelude), a billing module (Resolute), and an inpatient/outpatient automated clinical record (EpicCare). The system is deployed on workstations in all areas of facilities (offices, exam rooms, nursing stations, etc) and allows real time data capture as well as simultaneous multiple user access to patient charts. KPHC is available for users at all sites on a 7 day 24 hour per day basis.

The IHR utilizes an integrated research information system (iRIS™), a suite of applications designed to help create, manage and process research protocols. iRIS integrates clinical study management, Institutional Review Board management, compliance management, contract management, grants management, and data collection into an easy-to-use web-based application. This one-of-a-kind approach reduces data duplication and provides real-time tracking of study progress as requests propagate through the system.

The IHR has developed and maintains an extensive Interactive Voice Response (IVR) system that includes management of both incoming and outgoing calls with complete branching/redirecting capabilities, data collection, and operational clinical software application integration. Full development, test, QA, and productions exists with 48 separate active analog and digital outside lines through Qwest Communications. The IHR also maintains it's own staff of bilingual professional voice resources and recording equipment. Full speak recognition capabilities are currently being developed and tested and are expected to be deployed in 2010.

The IHR hosts an internet website at www.kpco-ihr.org.

Security Resources:

The IHR is on a restricted access floor. Only badged IHR employees, verified KPCO employees, or escorted guests are allowed on the floor. All IHR employees are required, as a condition of their employment, to complete training in Health Insurance Portability and Accountability Act (HIPAA) requirements and IHR specific IRB training. KPCO staff are required sign a KPCO Confidentiality Agreement as a condition of employment in the IHR. Any information provided by a study sponsor to the research site and to the KPCO IRB is considered to be confidential. All research conducted in the KPCO region complies with federal regulations regarding the privacy and confidentiality of study participants and their protected health information as specified in the Common Rule and the HIPAA Privacy Rule.

Office Resources:

The mission of the KPCO Institute for Health Research (IHR) is to partner with KPCO clinicians to develop, conduct, and translate high-quality research into practice. The 116 staff members are comprised of MD, PhD and PharmD investigators, who are supported by research nurses, project managers, research specialists, research assistants, statisticians, analysts, programmers, and administrative staff. The IHR is divided into three research groups. The Health Services, Behavioral and Surveillance Research group is comprised of sixteen primary investigators and support staff who conduct epidemiological and outcomes studies and evaluate innovative models of care. The Clinical Trials Research group is a team of KPCO investigators and support staff who implement clinical trials of pharmaceuticals and medical devices. The PharmD investigators who make up the Pharmacotherapy Research group focus their research on medication outcomes, pharmacoeconomics, and patient safety studies.

The researchers have access to the IHR Analytic Service group which includes biostatistician, statistical analysts, database managers, and computer programmers. They provide the computer resources necessary to collect, manage and analyze data from the various research projects.

Funding for the IHR comes from various sources including government grants, contracts and awards from private foundations, corporate sponsors, and the KPCO operations budget. The IHR occupies approximately 37,000 square feet on the third floor of the Legacy Highlands building in Denver and utilizes 2,853 square feet of office space located in various medical facilities throughout the Denver-Boulder metropolitan area.

The KPCO IHR partners with other prominent researchers and research institutions such as Harvard Medical School, Harvard Pilgrim Healthcare, U.S. Centers for Disease Control and Prevention (CDC), National Institutes of Health (NIH), the HMO Research Network (HMORN), the Cardiovascular Research Network (CVRN), Centers for Education and Research in Therapeutics (CERTs), Vaccine Safety Datalink (VSD), and the Cancer Research Network (CRN). These partnerships enable the KPCO IHR to participate in large, cutting edge, multi-site research programs.

The IHR has the knowledge, skills, and experience needed to implement and successfully complete large scale research projects. Examples of current and past projects include:

· HMO Research Network Center for Education and Research in Therapeutics (CERTs) core study projects funded by the Agency for Healthcare Research and Quality to, for example, 1) develop new methods for identifying adverse drug reactions, 2) monitor unsafe prescribing practices, and 3) evaluate cost and outcomes using patient safety data.

· HMO Research Network CERTs contract with the FDA to rapidly evaluate safety and utilization patterns of marketed prescription drugs and provide a mechanism for collaborative pharmacoepidemiologic research to protect the public’s health.

· KPCO participation in the CVRN.  The Cardiovascular Research Network (CVRN), funded for 5 years by the National Heart, Lung, and Blood Institute (NHLBI), is a national collaborative and resource that will leverage expertise, populations, and data sources from a consortium of 14 geographically diverse health plans (7.6 million members) in the United States with integrated research divisions. Overall goals are to: Provide more robust cardiovascular disease and related health care surveillance data than currently available, promote research on clinical practice and quality of care, enable assessment of new diagnostic and therapeutic technologies and clinical guidelines on cardiovascular disease and risk factor incidence, prevalence, clinical management, and patient outcomes over time, facilitate research on determinants of disease for uncommon disease phenotypes, create opportunities for interested non-network researchers to collaborate with CVRN investigators on high-priority cardiovascular issues, and to promote research on determinants of disease for uncommon disease phenotypes.

· CHD Lifestyle Modification of Latinas with Diabetes: Latina Lifestyle Program

· The CDC-funded Vaccine Safety Datalink (VSD): Comprehensive Linked Data Collection of Medical Events and Immunizations: Part A (infants, children and adolescents). Recent core projects include 1) Safety of the Pediatric Influenza Vaccine in Children 6-23 Months Old, 2) Impact of Prenatal Influenza Vaccination on the Incidence of Medically Attended Acute Respiratory Illnesses among Infants, 3) Measles, Mumps, and Rubella Vaccination and Idiopathic Thrombocytopenia Purpura, 4) Safety of the Trivalent Inactivated Influenza Vaccine Among Children: A Population Based study and 5) Quantitative Comparison of Four Study Designs Used to Examine the Association between Vaccination and Acute Adverse Effects.

The Center for Health Dissemination and Implementation Research

The Center for Dissemination and Implementation Research (CDIR) was founded to conduct applied research to build the scientific basis for a field of translational studies. Translational studies consist of translational practice, and translational research. The opportunity to contribute to the creation of this important new field is the rationale for the CDIR. Initial core funding for CDIR is provided by the IHR. The new Center, while focused at multiple levels, including regional, national and international, also will have a research and technical assistance role with the national Kaiser Permanente system. This role will be one of helping to improve the quality and efficiency of healthcare delivery through provision of research-based translation strategies, tools and processes.

The Co-Directors of the Center, senior scientists James W. Dearing and Russell E. Glasgow, have combined their respective research expertise in the diffusion of innovations and in program evaluation for enhancing external validity to form two primary research tracks in the Center. One research track concerns tests of the purposive spread of evidence-based practices among diverse settings. The other track concerns tests of the factors responsible for the generalizability and replication of program effectiveness. In both cases, a third CDIR research emphasis of economic and cost-effectiveness analyses will be integrated with other measures such as rate of adoption, program reach, degree of implementation, organizational adaptation, theoretic fidelity (implementation of theory-based principles), program re-invention or modification, and maintenance. These emphases cover many of the conceptual and practical questions in the developing field of translational studies. Dearing and Glasgow jointly administer and lead research studies that are a part of CDIR. The co-directors are advisers on numerous projects funded by NCI, NHLBI, NSF, CDC, RWJF, and other state and local agencies. Both have been invited speakers at implementation and translation research at meetings sponsored by NCI, OBSSR, CDC, and ACS.

A product of the CDIR is a set of dissemination and implementation tools for practitioners and researchers that will be freely available on the CDIR website, along with technical assistance on their use. Studies of the use and outcomes of applying these tools will constitute some of the research at CDIR. The overarching vision of the CDIR is to advance the field of dissemination research and to offer concrete assistance to narrow the gap between research, practice and policy, by partnership approaches and offering tools/technical assistance at the planning, implementation, evaluation, and reporting stages. The CDIR collaborates with other organizations and research institutions. Some of the collaborations currently funded include CDC funded programs on practical dietary counseling for low income women (the WISEWOMAN project) , a CDC funded project on reviewing the state of the science on healthy aging; implementation of health promotion programs (Active Living Every Day), and a number of research proposals addressing content areas such as depression care; arthritis; diabetes, cardiovascular disease prevention and management, and national agenda-setting and inter-state policy diffusion for alcohol restriction policies. These partnerships include applications with various KP research organizations, Duke University, Health Partners, the University of Colorado Health Sciences Center, the Prevention Research Centers Healthy Aging Network, Oregon Research Institute, and the University of North Carolina Center of Excellence for Training and Research Translation.

Membership

Kaiser Permanente Colorado provides health insurance for approximately 20% of the Denver metropolitan population. The demographic characteristics of the approximately 480,000 KPCO members highly correspond to the characteristics of the Denver metropolitan population (Table 1). However, in comparison to the Denver Metropolitan area, the KPCO population has a slight overrepresentation of females and an overrepresentation of individuals over fifty years of age.

In 2006, Kaiser Permanente began an initiative for data collection on race, ethnicity and language preference (RELP) on all of its members called the Member Demographic Data Collection (MDDC) (Table 2). As of January 2010, this information has been collected on approximately 63% of the KPCO membership. Utilizing proven algorithms, the expected race/ethnicity can be calculated for 98.5% of the KPCO membership.

Table 1. Gender, Age, and Medicare/Medicaid composition of the Denver Metropolitan population and Kaiser Permanente Colorado Membership

	
	Denver Metro

(2000 Census Data)
	KPCO Membership

(June 2009 Membership Data)

	Gender
	
	

	Male
	50%
	47%

	Female
	50%
	53%

	Age
	
	

	<20
	28%
	24%

	20-29
	15%
	11%

	30-39
	16%
	13%

	40-49
	17%
	15%

	50-59
	11%
	16%

	60-69
	6%
	11%

	>69
	6%
	9%

	Medicare
	
	14%


Table 2. Racial/Ethnic composition of the Denver Metropolitan population and Kaiser Permanente Colorado membership.

	Race/Ethnicity
	Denver Metro

(ACS 2006-2008 data)
	KPCO Membership

(Qtr 4 2008)

	White
	68%
	74%

	Hispanic
	21%
	15%

	African American
	5%
	5%

	Asian American
	3%
	3%

	Native American
	1%
	1%

	Other or multi-racial
	2%
	2%


Pharmacy Resources

The majority (over 99% in 2005) of KPCO members have a pharmacy benefit that allows them to obtain medications for a reduced co-payment. Patients are dispensed medication at 21 separate pharmacies; 18 of these are located in the KPCO ambulatory medical offices throughout the Denver-Boulder region, one is located at the Exempla Saint Joseph’s Hospital Emergency Department, one pharmacy serves primarily patients who live in long-term care facilities, and one pharmacy processes prescriptions for patients who prefer to have their medications delivered by mail. Pharmacists provide consultation for patients on all new and changed medications to assure safe administration of medications. Clinical pharmacists also provide consultation as needed for physicians and other medical staff at each facility. Clinical pharmacy specialists collaborate with physicians to serve patients within the context of the Clinical Pharmacy Anticoagulation Service (CPAS), the Clinical Pharmacy Cardiac Risk Service (CPCRS), the International Travel Clinic, and the Clinical Pharmacy Call Center. The department utilizes the Pharmacy Information Management System (PIMS), a computerized system to screen for critical drug interactions, allergies, prior adverse reactions that require a pharmacist intervention, drugs to avoid in the elderly, and drugs requiring dosage adjustment in patients with chronic kidney disease. Pharmacy staff enter information regarding patient drug allergies and adverse reactions into the pharmacy computer system and into the electronic medical record to assist in providing continuity of care.

The Clinical Pharmacy Research Team is composed of researchers with Fellowship and Post-Doctoral training in conducting pharmacy outcomes and pharmacoeconomic research.  This team works closely with colleagues from the KPCO IHR and has collaborated with researchers internationally, including participation in multi-center clinical trials.

Clinical Information Resources

The KPHC system is used to document all patient care contacts in the outpatient setting and to interface with the inpatient EpicCare hospital records. KPHC uses a controlled medical terminology (based upon ICD-9 and CPT-4 code systems) to document patient assessments and procedures. Further, it supports clinician order entry for pharmacy, laboratory, radiology, referrals, and provider-to-provider messaging. The KPHC also provides real-time capture of clinical data in a Healthcare Data Management System (Chronicles) and near-real time data repository and reporting system (Clarity and Crystal Reports) for analyses, reporting and outcomes research. Finally, all patient clinical notes, diagnoses, orders, results and billing information are archived for the purposes of retrieval, research, and analyses.

The KPHC system is beneficial from a clinical and business operations standpoint, but also has the potential to be used to manage clinical decisions. To this end KPHC contains several different clinical decision support functions, including active pop-up alerts and reminders regarding drug-drug and drug-allergy interactions, clinical guidelines, and health maintenance reminders. Clinical protocols can be integrated within the process of delivering care to patients through the use of computerized templates to speed clinical documentation and guide health care decisions (Smart Sets, dot phrases, Smart text). Disease specific templates not only streamline the documentation of care for specific disease entities but also serve to guide practitioners with recommended treatment and management options. Within KPHC is a one-button electronic link to the HMO’s Intranet clinical tools web site. This site allows access to online resource pages including current evidence-based guidelines for disease management, online textbooks, full text journals, Medline and other retrieval search engines, and patient handouts. The infrastructure within KPHC accommodates real-time access to disease specific guidelines through us of the Smart Sets, active alerts, and internet and intranet resources.

The use of standardized coding sets (ICD-9, CPT-4) allows the tracking of patients with disease specific conditions. In addition, the standard code sets and defined interfaces (using HL-7) with ancillary systems (laboratory, pharmacy, radiology and other clinical departments) within KPHC are used to both document care in the electronic patient medical record and to simultaneously send orders for medications, laboratory procedures, imaging studies, and referrals for processing by the appropriate ancillary system for each patient. Results for KPHC generated orders are returned to the AMR, reviewed, and electronically “signed-off” within KPHC.

Database Resources

KPCO maintains an extensive amount of member/patient data in a series of “warehouse” databases that are available for research and evaluation applications. The data collected and maintained includes, but is not limited to, the following: membership and demographic information, clinical office visit procedures (CPT-4 codes) and diagnoses (ICD-9 codes), pharmacy dispensing, radiology procedures, lab tests and results, patient office visit registration, Physical Therapy/Occupational Therapy visits and procedures, operating room schedules, mental health diagnoses, outside medical services referrals and claims, hospital inpatient and outpatient data, and health care provider information. Historical data go back to 1995 in most of these databases. Please see Table 3 below for a summary list of data available in automated databases and the date the database began. All elements from the disparate data systems are linked by the members’ unique health record number (HRN).

Table 3. Existing Automated Databases at KPCO

	Automated Medical Record
	1997

	Automated Administrative Data
	

	
Membership
	1992

	
Outside claims
	1993

	
Patient scheduling
	1992

	
Deaths
	1988

	
Costs
	1997

	Automated Clinical Data
	

	
Outpatient visits
	1992

	
Hospitalizations
	1991

	
Emergency department
	1994

	
Pharmacy
	1993

	
Laboratory
	1994

	
Long-term care
	1994

	
Home health care
	1994

	Automated Pharmacy Data
	

	
Start of prescription availability
	1992

	
Members with prescription benefits (%)
	99

	
Prescriptions dispensed in 2008 (million)
	4.2


The separate databases reside in a Data Warehouse (DW) in DB2 format on an IBM mainframe platform. Data extracts and manipulation have been accomplished primarily through SAS, Focus, Easytrieve Plus, Business Objects (intranet), and other third generation languages such as COBOL and C. Warehouse data is loaded at the beginning of every month and is readily accessible. Data from our electronic medical records are also available and provide a much more detailed description of our patients’ physical condition, health risks, and vital signs, along with many other aspects. These data are available within 24-48 hours of the encounter. 

Several other databases are maintained that can be linked to the systems described above by the members’ unique health record numbers. A separate tumor registry database includes the SEER data elements as well as locally developed measures of the “route of diagnosis” for major cancer sites. The Health Risk Appraisal (HRA) database contains the self-reported health risk information from a mass-mailed, computer-scanned HRA instrument that currently contains information on 60% of KPCO members. The HealthTRAC registries for chronic medical conditions is a set of software programs developed by clinicians, programmers, and analysts at KPCO. This system extracts and compiles data from various clinical and administrative sources to produce a continuously updated registry of patients identified with diabetes, heart failure, and other conditions. This system generates patient level monthly and quarterly reports in both an electronic and printed format. These reports contain clinically relevant data of interest to physicians and care managers. The three-fold process for maintaining these registries includes the identification of diagnoses among the population of members, updates of clinical and demographic information for the identified members, and the reporting of the latest clinical data to providers and nurses on registry members.

The IHR maintains a licensed copy of MapMarker Plus geocoding software. This software interfaces with the KPCO membership database to provide a geocode for each member. The software can provide codes down to the single block level. The geocodes can then be used to extract a variety of demographic information for the defined geographic regions, based upon census figures.

The IHR utilizes an automated patient survey system developed by Point of View Inc. With the Point of View “box”, a small electronic tablet with an LCD screen and an integrated touchpad keyboard is connected to a IHR server via the KPCO network. Questionnaires are uploaded into the box and presented at the time of the patient’s appointment. Current questionnaires assess depression, fibromyalgia, heart failure, knee arthroscopy, exercise tolerance in treadmill tests, sleep apnea, and patient satisfaction. Patients answer questionnaires at the time of service and results are automatically scored and available for immediate review by the treating provider. Clinicians can track changes in patients’ symptoms over time and/or determine whether someone meets particular parameters for a condition or disease state requiring treatment. All questionnaire data is stored in a central database for generating aggregate reports for data analysis.

Virtual Data Warehouse (VDW): The Cancer Research Network (CRN), of which KPCO is a member, developed a data resource utility called the Virtual Data Warehouse (VDW). It was created as a mechanism to produce comparable data across participating sites for purposes of proposing and/or conducting research. The VDW is now a data resource that is maintained and used by the entire HMO Research Network. The VDW is “virtual” in the sense that the raw (“real”) data remain at the local sites; the VDW is not a multi-site physical database at a centralized data coordinating center. At the core of the VDW are a series of standardized file definitions. Content areas and data elements that are commonly required for research studies are identified, and data dictionaries are created for each of the content areas, specifying a common format for each of the elements—variable name, variable label, extended definition, code values, and value labels. Local site programmers have mapped the data elements from their HMO’s legacy data systems onto this standardized set of variable definitions, names, and codes, as well as onto standardized SAS file formats. This common structure of the VDW files enables a SAS analyst at one site to write one program to extract and/or analyze data at all participating sites. The program from one site is emailed to programmers at other CRN sites to run against their own VDW files and the resultant de-identified data are transferred to the analytic site via a secure encrypted Web site. Examples of data elements that are maintained for the VDW include demographics, membership, pharmacy, utilization, diagnoses, laboratory, and death.

Kaiser Permanente Georgia 
The Center for Health Research- Southeast

The Center for Health Research.  The Center for Health Research (TCHR) at Kaiser Permanente is a professionally autonomous, multi-disciplinary research organization that conducts public-domain research on medical delivery, epidemiology, and disease prevention and disseminates its findings in the scholarly literature and scientific community.   TCHR brings 25 investigators, 9 adjunct researchers, and over 200 FTEs to a setting where extensive data are available from an operating medical care system.  CHR is linked to Kaiser Permanente’s national electronic medical record system (HealthConnect) and to Kaiser’s administrative and clinical data systems as well as its disease registries and vital statistical data from state public health offices.  The formation of successful interdisciplinary research teams is facilitated at TCHR because of the diverse disciplines (e.g., oncology, behavioral health, informatics, epidemiology, psychology, anthropology, endocrinology, health services research) represented among researchers there. In addition to CHR/Northwest (Portland), the other sites are CHR/Hawaii (Kaiser Permanente Hawaii) and CHR/Southeast (Kaiser Permanente Georgia) that comprise TCHR.   

Kaiser Permanente Georgia (KPG) is one of eight Regions of the Kaiser Permanente Medical Care Program, a federally qualified, prepaid group health maintenance organization and the largest non-governmental health care provider in the world.  KPG was incorporated in 1985 and currently provides comprehensive medical care services to approximately 280,000 diverse members in the metropolitan Atlanta area.  The membership has a racial and socioeconomic distribution that is similar to the surrounding metropolitan Atlanta region.  Approximately 50% of the adult membership is Caucasian, 45% is African American, 4% is Hispanic and 1% is comprised of other races.  KPG is both a group and network model MCO.  The group model (90% of membership) provides primary care at 13 medical offices owned and operated by KPG.  The network model provides primary care through contracts with 125 community practices.  Specialty care is available from group and contract physicians.  Four contract hospitals provide the majority of inpatient care.  KPG is the Atlanta market leader in patient satisfaction and quality of medical care.  KPG’s Research Department operating as The Center for Health Research/Southeast was established in 1998; its mission is to engage in health services research, prevention and epidemiology of chronic diseases, and clinical trials of vaccines and pharmaceuticals to advance basic science and contribute to KPG quality improvement initiatives.  

KPG has an annual budget of 2.0 million in active funding.  Funding sources include federal agencies (National Institutes of Health, the Centers for Disease Control and Prevention, Agency for Healthcare Research and Quality), state agencies, private foundations such as the Robert Wood Johnson Foundation, pharmaceutical sponsors and private companies.  KPG also collaborates in NIH-funded national clinical trials (ACCORD, ALLHAT, SELECT).  In addition CHR/Southeast has established scientific collaborations with a variety of other research communities.  The department is a charter member of the HMO Research Network, an organization of 15 of the nation’s most recognized public domain research centers based in managed care.  The department is involved in several of the Network’s research consortia.  Collaborative research is underway in two projects of The Cancer Research Network (CRN), 11 non-profit HMOs conducting NCI and AHRQ public domain research in cancer control, The Center for Education & Research on Therapeutics (CERT) and The Coordinated Clinical Studies Network (CCSN).

Kaiser Permanente Hawaii

The Center for Health Research - HI
The Center for Health Research (TCHR) is a non-profit research institute whose mission is to improve individual health and inform health policy. Originally founded in Portland, OR, in 1964, the center expanded to Hawaii in 1999 and most recently to Georgia in 2006. Researchers at TCHR conduct professionally independent research within the managed-care context of Kaiser Permanente Northwest (KPNW), Kaiser Permanente Hawaii (KPH), and Kaiser Permanente Georgia (KPG), and also collaborate broadly with scientists in institutions around the country.

The Center for Health Research, Hawaii (CHRH) is a program of TCHR, located in Honolulu, HI. The strategic focus is to “advance knowledge to improve health of diverse populations”. CHRH has two doctorally trained scientists, three medically trained scientists, three affiliate investigators (2 MDs, 1 PhD), and extensive collaborative arrangements to conduct innovative interdisciplinary research. 

CHRH conducts research within KPH’s integrated health care system, which serves about 230,000 members throughout Hawaii with a medical group of 400 physicians. CHRH focuses on research issues uniquely suited to it’s position within a large integrated health care system serving an extraordinarily ethnically diverse, defined population. The strategic focus of CHRH is to “advance knowledge to improve health of diverse populations”. TCHR’s Hawaii site gives investigators and collaborators access to the most ethnically diverse population in the US. CHRH is a member of the Kaiser Permanente National Research Council, the HMO Research Network, and the Cancer Research Network (CRN).

CHRH focuses on research issues uniquely suited to it’s position within a large integrated health care system serving an extraordinarily ethnically diverse, defined population. Comprehensive electronic databases provide longitudinal information about the demographics, health, and health care utilization of the 230,000 health plan members and can be linked for research purposes to the databases of Kaiser Permanente Northwest. KPH’s patient population represents one of the most demographically and ethnically diverse populations in the world. CHRH provides resources and expertise to support clinical research programs carried out by KPH clinicians. Clinical research is funded by federal, foundation, and proprietary support. CHRH supports clinicians with budgeting, training staff, and other tasks required for fitting research into clinical schedules. 

KPH was founded in 1958 and is a non-profit, integrated managed care system serving 230,000 members through its medical center, 16 clinics on the islands of Oahu, Maui, Hawai‘i, and Kauai, and one hospital located on the island of Oahu.  The Hawai‘i Permanente Medical Group is a partnership of 400 physicians, who comprise a wide range of medical specialists and sub-specialists. The health plan population is extremely ethnically diverse and includes large numbers of Japanese, Filipino, Caucasian, Chinese, Korean, Southeast Asian, Native Hawaiian, and other Pacific Islanders.  Among Hawaii’s population is the ethnic group associated with the greatest longevity in the United States (Japanese), as well as the group with the shortest life expectancy (Native Hawaiian). About 75% of the membership lives on the island of Oahu, with the remainder on Maui and the island of Hawaii.  Health plan members are highly representative of the state’s population, which is one of the world’s most ethnically diverse groups (77% minority).    

Ongoing collaboration between TCHR investigators in Hawaii and Oregon has been highly successful for several reasons. Hawaii investigators have convenient desktop access to the Oregon computer network which makes file sharing and collaborative work especially easy. CHRH has access to TCHR’s information technology and fiscal management systems, hardware, software, and programmer and analyst resources, graphical, library, and clerical support, professional collaborations with the research faculty and staff, and representation on the TCHR Professional Board. In addition, videoconferencing technology is available at both sites and facilitates regular face-to-face communication. In-person meetings also occur regularly because Hawaii investigators fly to Oregon several times a year to attend the TCHR Professional Board Meeting and Oregon investigators fly to Hawaii often for project-related meetings. The capacity of the investigators to collaborate in substantial and meaningful ways is demonstrated in the success of studies such as the Hemochromatosis Iron Overload Screening Study (HEIRS), Does Shared Decision-Making Improve Asthma Outcomes? (BOAT), Tobacco Control in Managed Care (HIT 1), Adherence to Tobacco Treatment Guidelines in Primary Care (HIT2), Delivery of Priority Prevention Services (PEPPRS), Prevention Index Project-Assessing and Improving Quality with Electronic Medical Records (PIP), Hyperglycemia in Pregnancy: Risk Factors and Outcomes to Mother and Child in a Multi-Ethnic Population (GDM), Uniform Population-Based Approach and Research on Childhood Diabetes (SEARCH), Complementary Medicine Approaches to TMD Pain Management in Hawaii (TMD/CAM), and Decision-Making Competence and Aging (DECIDE).

CHRH has access to all of KPH’s computerized databases for research purposes, including major disease registries. Specific details regarding the facilities and expertise available at CHRH are given below.

Laboratory: The CHRH research clinic includes a reception area, 2 exam rooms, 2 office/interview rooms, blood drawing and specimen processing facilities, locked records storage areas, and a large conference room. Local laboratory analyses are performed at the Regional Clinical Laboratory at Moanalua Medical Center. 

The 2 office/interview rooms are equipped with independent remote-controlled pan/tilt/focus/zoom cameras and ceiling microphones for live remote audiovisual monitoring with the additional capability of recording sessions on DVD.  Both interview rooms can be used and monitored simultaneously. The KPH medical records storage is adjacent to the research clinic.  

Clinical: Kaiser Foundation Health Plan, Inc. (KFHP) Hawaii Region is a mixed model Health Maintenance Organization (HMO) serving 230,000 members on the islands of Oahu, Maui, Hawaii, and Kauai. KFHP contracts with Kaiser Foundation Hospital (KFH) for inpatient services and the Hawaii Permanente Medical Group, Inc. (HPMG) for professional services.  HPMG is a partnership of more than 410 physicians, who comprise a wide range of medical specialists and sub-specialists. The Hawaii Region is collaboratively co-managed by KFHP (the insurer), KFH (care facilities), and HPMG (the caregivers). The responsibilities and relationships between these entities are described in this document.

The Hawaii Region provides clinical care services at its own medical clinics on three islands: Hawaii (3), Maui (4), and Oahu (10).  On Kauai, Molokai, and Lanai KFHP members are cared for in the private offices of a preferred provider network. On Oahu, Kaiser Foundation Hospital is located at the Moanalua Medical Center and is equipped with 346 beds.  Additionally, the Hawaii Region contracts for care services with 17 acute care hospitals on all islands for inpatient services.  Medically indicated services not available at the Oahu KFH are contracted with community or mainland acute care facilities and practitioners, to ensure available medical care in accordance with the KFHP insurance benefit agreements.

Each Kaiser Permanente member is assigned a unique number upon joining the health plan. This number is retained for life, regardless of leaving and re-joining the plan.    

Animal: Not applicable.

Computer: KPH utilizes a variety of operational systems to support its business and clinical functions. These data systems pertain to a number of related subject areas: enrollment/eligibility; inpatient and outpatient encounters; case management; financial reporting; membership cards; invoices and reconciliation. The major systems are described briefly below.

KP HealthConnect (KPHC) – Kaiser Permanente HealthConnect (KPHC) is the electronic medical record (EMR) system at Kaiser Permanente. The ambulatory (outpatient) module was implemented at KPH during 2004/2005 with a workstation in each exam room accessible to over 3,000 staff. In 2006, the Practice Management module was added, covering appointments, registration, coding/billing, and other related functions. The last major module added to the system was for inpatient care, which was phased in during October 2006, however, KPH has captured Inpatient diagnoses and procedures electronically since 1985 and pharmacy, laboratory tests and claims since 1995.  KP HealthConnect  documents all outpatient and inpatient encounters, billing, appointments, patient registration, surgery operating room management, provides the MyChart Web portal for members, and serves as the clinical data source for the new Enterprise Data Warehouse. The data captured by KP HealthConnect system is accessible for analysis and includes both coded fields and free text notes. CHRH uses natural language processing algorithms to assess the content of free text and to incorporate it into data analysis.   

Decision Support System (DSS) draws from all management information systems and provides integrated reports to appropriate managers on daily, monthly, or as needed basis. It integrates department general ledger data with KP HealthConnect to provide inpatient and outpatient activity data. In addition to supporting budget and actual variance monitoring, DSS serves as the major reporting database for utilization/financial reporting, cost analysis, Medicare ACR, trending, and other regional informational needs.  

The Inter-Regional Common Membership System (CMS) is an integrated membership enrollment and eligibility system which stores benefits and rates for group account contracts.  It tracks billing information and reconciles group and individual dues payments; assigns medical record numbers and issues member identification cards. It interfaces with other operational systems to provide member data and provides a membership reporting database for forecasting, decision support, and other regional information needs.

The Kaiser Permanente Outside Purchases System (KPOPS) tracks all claims and referrals and pays outside providers for health care delivered outside KPH’s service system. Encounter data for referrals are linked to DSS.  

Laboratory Information System (LIS) stores all laboratory and pathology orders and results.

Radiology Information System (RIS) identifies and tracks all radiology and imaging services conducted in KPH.

Pharmacy System (RXIS) tracks pharmacy utilization (including costs) associated with dispensing drugs and prescriptions written at KPH facilities.  Pharmacies are located in each of the 17 clinics and in the Moanalua Medical Center. The automated system works in tandem with KP HealthConnect to record all medication orders (inpatient and outpatient). It also tracks all prescription dispensing and refills. The system has been in operation since 1987 and contains data on over 20 million dispensing orders. More than two million dispensing orders occur each year.  Approximately 90% of the KP Hawaii members have drug benefits and about 95% of those members fill their prescriptions at a KP facility. Standard nomenclature is used to identify the individual medications (NDC and GPI codes), along with route (oral vs. inhaled etc), dose, quantity, days supply, provider and member identification. The data are extracted and loaded each night into the central KP Hawaii data warehouse.
Panel Support Tool (PST) - KPH originated the panel support tool, a feedback mechanism for providers based on KP HealthConnect. This tool summarizes quality measures for major chronic diseases and identifies persons with those diagnoses. The PST shows detailed data on member status, chronic disease status, service deficiencies and provides other helpful flags to effectively manage a large panel of patients. 

Tumor registry (Precis) - KPH has over 15,000 cancer cases in a database initiated in 1960. In 1988, the Regional Tumor Registry began, extending registry coverage beyond the island of Oahu to all islands in Hawaii. In Hawaii, all cases of malignancy found by hospitals and nursing homes are reportable by law to the Hawaii State Tumor Registry.  The Tumor Registry identifies patients who are eligible for cancer clinical trials and also identifies patients who have missed follow-up appointments.  Hawaii’s Tumor Registry is part of the National Surveillance Epidemiology and End Results (SEER) Program sponsored by the National Cancer Institute.  In addition to being part of the Hawaii SEER program, KPH’s cancer program has been approved by the American College of Surgeons since 1977. Data is sent to the American College of Surgeons annually for inclusion in the National Cancer Database. The local database is computerized using Precis software and is available to Kaiser Permanente physicians for studies and research papers.  KPH has also been affiliated with the University of Hawaii’s Cancer Research Center of Hawaii (CRCH) for more than 20 years. 

Offices: CHRH is located in a 5,000 sq. ft. space on the second floor of the Kaiser Permanente Dole Consolidated Services Center (CSC) adjacent to the health systems medical records storage facility and the CHRH Clinic. Thus, CHRH has full access to both electronic and paper KPH records with IRB approval of projects. CHRH also has access to the hospital library, programmer analysts, medical record technicians, and computer network support. CHRH has about 42 FTE of local staff and has full access to resources at CHR in Portland, Oregon, including data management and analysis, programming, hardware and software management, and administrative, fiscal, graphical, library, and clerical support. CHRH investigators have professional collaborations with the CHR research faculty and staff (this includes more than 300 FTE of research employees, of which 35 are doctoral level researchers) and representation on the CHR Professional Board. 

Other: The CHRH research library maintains access, via Internet and other means, to all national and international databases through Dialog, BRS, and Medline, and can obtain documents from all major libraries nationwide through DOCLINE and OCLC. This includes the Permanente Knowledge Connection which provides online access to 158 medical journals. In addition, CHRH has access to the central reference collection at CHR in Portland, Oregon, which includes more than 6,000 books and 200 journal subscriptions, supplemented by an in-house database of 81,000 entries and is one of the premier health research resources in the western U.S.

	MAJOR EQUIPMENT: List the most important equipment items already available for this project, noting the location and pertinent capabilities of each.


High speed Xerography, high speed scanning, photo-quality printers, office equipment, video conferencing equipment, video monitoring and recording equipment, clinical equipment (examination equipment, laboratory equipment), audiovisual equipment, digital recording equipment for telephone interview and focus groups, and personal computers with access to national KP network. Web-based CAPI (Computer-assisted personal interviewing) software and hardware, including touch screen interface.

 RESOURCES 

Mid-Atlantic Permanente Research Institute of Mid-Atlantic Permanente Medical Group affiliated with Kaiser Permanente Mid-Atlantic States 
OFFICE 
The Mid-Atlantic Permanente Research Institute (MAPRI) is located at Kaiser Permanente’s Regional offices in Rockville, Maryland within the Mid-Atlantic Permanente Medical Group (MAPMG). MAPRI is the research core for MAPMG and Kaiser Permanente Mid-Atlantic (KPMAS), with the mission of addressing the clinical, health policy, and service questions perplexing MAPMG providers, the medical program, and the healthcare system, aiming to improve the care experience of our patients and communities we serve. MAPRI Principal Investigators and staff encompass a wide range of expertise, including health services and health policy research, epidemiology, health informatics, biostatistics, data management, research grants and contract administration, and numerous clinical specialties. In addition, collaborative ties exist with various local institutions, including Johns Hopkins, George Mason, and Georgetown Universities, as well as other organizations across the U.S., including other Kaiser Permanente research units. MAPRI has five research scientists and over 15 affiliated clinician researchers, in various clinical fields and disciplines. 

KPMAS currently serves approximately 500,000 members at 30 Kaiser Permanente Medical Centers in the District of Columbia, Maryland, and northern Virginia. Based in Rockville, Maryland, KPMAS is composed of the Kaiser Foundation Health Plan of the Mid-Atlantic States, a non-profit health care organization with more than 6,000 employees, and the Mid-Atlantic Permanente Medical Group, a multi-specialty group practice of approximately 950 physicians and support personnel who provide or arrange health care for members of the health plan. 

MAPRI is located on the third floor of Kaiser Permanente’s Regional Offices in Rockville, Maryland, within the Mid-Atlantic Permanente Medical Group. Department resources include grant administration support, data managers and analysts, clinical research nurses, and biostatisticians. Additional physical resources include PC workstations with access to the local area network and analytic servers, photocopying machines and printers, and fax machines. There is ample office space for all staff. Each programmer/researcher has full access to KPMAS databases, registries, and data with appropriate IRB approval. Comprehensive hardware, software and backup support and data consultancy services are available through KP’s IT division. Additional resources and facilities available to us include a full complement of health care services based both at Kaiser Permanente’s regional level and at each individual medical center. These include: comprehensive Health Education departments and Health Education libraries, an extensive regionalized data management system with consultants available to users, and Public Relations and Marketing representatives whose responsibilities are to maintain professional contact with: major employers in the community, municipal government, and a large number of community organizations, with the goal of increasing public awareness of the various services and activities within KPMAS. 

CLINICAL AND LABORATORY FACILITIES 
Clinical Facilities 
MAPMG and KPMAS offers clinical services in 30 medical centers throughout DC, Maryland, and Northern Virginia. Medical centers include medical offices (with full standard medical equipment), pharmacy, laboratory services, radiology services, health education, and patient services. Certain medical centers now offer after hours and 23 hour care (including ambulatory surgery). In addition, MAPRI has located 6 clinical trials nurses for performing prospective studies through KPMAS. The lead trial nurses are certified by the Society of Clinical Research Associates (SoCRA), with all nurses/research associates expected to be certified within 2 years of hiring. As MAPMG and KPMAS employ and integrated care model, all patients are encouraged to have a primary care physicians, with access to all specialists in MAPMG system without preauthorization. All clinical activities are recorded (including all outpatient notes from primary or specialty care) within KPMAS electronic health record (discussed below). 

Contract Hospitals 
KPMAS has five contracted hospitals throughout our service area to provide inpatient care as needed to KPMAS patients. MAPMG has their own hospital specialists at these hospitals caring for these patients. MAPRI can access discharge diagnoses and other appropriate data through KPMAS electronic health record and other databases. 

Laboratory 
KPMAS and MAPRI have access to full laboratory services, including blood draw, processing of all laboratory specimens, performance of the laboratory tests (including hematology, serology, pathology, chemistry, microbiology), and linkage of those of those results to our electronic health record (including which provider ordered the test, associated diagnoses, date/time of test being done). More than 6 million lab tests are collected, processed and resulted in the KPMAS laboratories each year. Over 300 medical laboratory professionals and Pathologists in KPMAS play a critical role in providing results and information to our clinicians. These laboratory professionals perform an array of laboratory procedures, from gross human anatomy to DNA technology. 

Every medical facility in the region provides basic onsite laboratory services and the full testing menu of our hubs and Regional Laboratory is available to all centers. The Regional Laboratory in Rockville, MD is the largest of all the laboratories and performs a wide range of testing from routine high volume chemistry testing to highly complex molecular testing. The Regional Laboratory is also home to the Histology and Pathology Department where pathologists provide diagnosis using traditional histologic slide stains as well as immunohistochemical techniques. 

Radiology 
The Mid-Atlantic region of Kaiser Permanente provides a full spectrum of radiology diagnostic services to its members and MAPRI. Radiology services are offered at 27 of our medical centers in addition to the sub-regional Kaiser Permanente Imaging Centers. Our radiologists are board certified and provide general radiology, fluoroscopy and ultrasound, CT and MRI, bone density, nuclear medicine, interventional and mammography services for our members. In addition to onsite services, two mobile imaging vans provide services to our members throughout the region. KPMAS radiology is now totally digitalized, allowing results to be viewed by appropriate staff (including authorized researchers) in more real-time. All radiology orders and results (including date and time or exam, results, and associated diagnoses) are available on the KPMAS electronic health record. 

Pharmacy 
The KPMAS pharmacy consists of four primary areas: outpatient services, clinical pharmacy services, infusion services, and central pharmacy services, including mail order. Outpatient pharmacy services are currently provided in twenty-nine locations throughout the region and housed within the medical office buildings. The pharmacy system interfaces with KPMAS electronic health record and permits our data system to show the medication dispensed, quantity, directions, pharmacy code numbers, and dates of dispensing. Pharmacy services also offer clinical pharmacists for certain disciplines, co-located in the medical office buildings with the health care teams. The pharmacy infusion program provides oncology and non-oncology infusion therapies (Including clinical trials) for the ambulatory infusion clinic setting. These services are available in all our service areas.. In addition, home infusion services, compounds for allergy services and various sterile compounds, such as sterile ophthalmic products are provided through the pharmacy infusion department. All services will be by late 2011 recorded in our electronic health record. 

COMPUTER AND DATA MANAGEMENT RESOURCES 
Data processing resources at MAPRI consist of a local area network (LAN) with desktop Windows workstations and LAN-attached servers and storage. The LAN is a shared 100BaseT Ethernet network with file servers running Windows XP operating systems. Each workstation on the network is an Intel processor based computer with from two to four GB of RAM. Most workstations include a fixed disk drive with up to 150 GB of storage. The majority of workstations have CD-ROM or DVD drives. 

Each PC has access through the network to a variety of software including email (Lotus Notes), word processing (Microsoft Word, EndNote), graphics (Visio 2000, PowerPoint), spreadsheets (Excel), databases (MS Access, Teradata SQL Assistant), statistical analysis programs (SAS Enterprise Guide 4.2 for Windows, SAS v.9, Stata 10, etc.) and geocoding and geographical analysis programs (MapMarker, MPMileage, MileCharter). 
In addition, MAPRI researchers and analysts have access to high-performance analytic tools and data storage on both the Teradata database platform and the KP Analytical Center for Excellence's (ACE) UNIX computing environment. The Teradata platform hosts the majority of KPMAS’ regional databases, and provides a flexible environment to run complex data queries with 266 GB available for user-generated data tables. The ACE platform provides an Oracle environment dedicated to research data warehouse needs, as well as high throughput SAS query and reporting tools and one terabyte of data storage. 

Other resources at the regional Kaiser Permanente Silver Spring Data Center (Silver Spring, MD) available to MAPRI include four mainframe computers (IBM and Hitachi). These mainframes have access to multi-terabytes of disk storage, multiple cartridge tape drives. In addition, the Silver Spring Data Center provides data services including nightly backup of all MAPRI data, a full range of disaster recovery services. 

KAISER PERMANENTE ELECTRONIC HEALTH RECORD 
Kaiser Permanente HealthConnect© 
Kaiser Permanente has implemented an extensive electronic health record (EHR) system based on EpicCare from Epic Systems, Inc. This $4 billion national initiative has been implemented in each of Kaiser Permanente’s eight regions and the system is collectively called KP HealthConnect (KPHC). The KPHC system is made up of several integrated applications that share a single database, allowing every user to instantly access relevant patient information through a single user interface from anywhere in the organization. HealthConnect ties together patient information from all aspects of patient care including primary and specialist care, outpatient surgery, laboratory services, radiology, pharmacy, patient-level demographic and membership data, and billing. This system was implemented in the Mid-Atlantic region in 2004, with an additional module for patient access implemented in 2006. 

The following are the major Epic applications purchased by Kaiser Permanente and implemented in KPHC: 

· PRELUDE: Registration of members into system and capture of payer information 

· CADENCE: Registration of ambulatory appointments 

· RESOLUTE: Hospital and professional billing function 

· EpiCare Ambulatory: Clinical documentation of outpatient visits 

· HIMS: Abstraction of ICD9 diagnoses and procedures at discharge 

· MYCHART: Member access to own medical records on a secure website 

· OPTIME: Surgery scheduling and patient charting 

· REVENUE CYCLE: Proper billing and collection of revenue 

· RADIANT: Radiology information system 

· BEACON ONCOLOGY: Oncology documentation, order entry, chemo and infusion treatment (to be operational by September 2011) 

The KPHC application systems store their transactional data in an operational data store called “Chronicles”. While limited reporting is possible directly from Chronicles, its primary purpose is to support the operational KPHC electronic medical record. All clinical data collected within the EHR system is available to research investigators through Epic’s Clarity reporting environment, hosted on a Teradata server. Clarity is updated nightly by a feed from the operational Chronicles data, so in general it reflects clinical events with 1-day latency. A single consolidated Clarity database resides in each KP Region, holding only that Region’s data. For the most part, KP Regional versions of Clarity are structured consistently, although some customizations have occurred. Clarity is an extremely large and complex set of relational tables - over 9,000 at present - containing historical data dating back to each facility’s deployment date. Queries and reports generated from Clarity are as comprehensive as the front end HC applications and provide information on patient outcomes, clinical effectiveness, quality, transparency to the public and to payers, and for research the new discoveries that impact patient care. 
In addition, KPMAS has implemented a variety of bridges to other clinical data sources to make supporting data available within the Clarity environment. These bridges support access to data regarding membership benefits, pharmacy benefits, member demographics, member health history including allergies and immunizations, appointments, and pharmacy, labs, and pathology. In addition, a significant amount of legacy data has been integrated into the Clarity environment to enable access to care information prior to 2004. Additional legacy data and supporting data such as pharmacy sales, chemotherapy, dialysis are accessible through the Sybase data repository. 
It is important to note that all important clinical and operational aspects of care are included in these data tables, including the laboratory and radiology test specifications, test results, prescription order specifications and dispenses (including refill data). 

DATA RESOURCES 
KPMAS has been capturing and storing patient medical information in electronic format since 1995. To facilitate research and analytics, MAPRI has developed a Research Data Warehouse (RDW) that integrates information from KPMAS’ legacy and current electronic data sources into a comprehensive health services research database on the Teradata relational database platform. The RDW includes patient-level utilization, clinical and demographic data from the comprehensive KPMAS electronic medical record, enrollment systems and external claims. Utilization data in the RDW includes encounters, diagnoses, procedures and pharmacy. Clinical data includes vital signs, lab test results, and social history. Demographic data includes information about the members, age, race, ethnicity, language, sex and death. Additional demographic details such as income and education level are available at the census blockgroup level. The RDW currently contains data from 2004 to present and is updated daily. Additional legacy data from 1995 – 2003 is being added to the data warehouse with an expected completion date of 12/2011. We connect all of our extensive individual patient data by use of unique KPMAS medical record number, allowing us to pull data from all of our databases, but ensuring it is the same subject. 

Standardized data warehouses 
KPMAS maintains two standardized data warehouses for use in collaborative research and post-marketing drug safety surveillance. The Virtual Data Warehouse (VDW) standardizes clinical, utilization and demographic research data into a common structure shared by all members of the HMO Research Network (HMORN). The VDW facilitates collaborative efforts with other Kaiser Permanente and HMORN sites by enabling a single analytic script to be used to extract and process data at each research site, significantly reducing the effort and time required to conduct multi-site studies. The KPMAS VDW is based on the Oracle platform and is updated quarterly. The VDW currently contains data from 2004 to present. Legacy data to 1995 will be added by the end of 2011. 
The FDA Mini-Sentinel Common Data Model (MSCDM) contains utilization and clinical data organized for post-marketing drug safety surveillance. Similar to the VDW, the MSCDM supports efficient analytic methods for multi-site drug surveillance work. The MSCDM is comprised of database views on the Oracle VDW tables. 

Major additional research data resources 
MAPRI analysts also have access to all KPMAS clinical, enrollment and claims data systems. These systems allow analysts to identify and obtain data that has not yet been included in the RDW, such as uncommon lab tests, data regarding the use of the electronic medical record by both healthcare workers and patients, and imputed race data. 

Legacy data 
The Sybase Data Warehouse provides access to detailed legacy data from pharmacy, laboratory, enrollment, appointment, encounter and claims systems. Although much of the legacy data is currently being integrated into the RDW, the Sybase Data Warehouse continues to provide access to data outside the scope of the RDW. Legacy data is available from 1995 until 2003. 

Clarity: 

Clarity is the reporting data repository for KPMAS’ electronic medical record. Clarity is a large relational database stored on Teradata that is updated nightly with the most recent clinical data collected within the KPMAS system. In addition, KPMAS has developed data feeds to import external pharmacy and laboratory data into the Clarity data warehouse to improve the efficiency of analytic reporting. Clarity contains more than 9000 tables related to patient care and services, and enables reporting on patient outcomes, clinical effectiveness, quality, and transparency to public and payers. 
GEMS 
GEMS is an analytical data repository for both reported and imputed demographic, geographic and socioeconomic data for KP members. GEMS enriches regional data through geocoding, pairing member geocodes with census-like data, and linking members to medical office buildings. In addition, GEMS provides a probability estimate across six racial/ethnic groups for each KPMAS member based on a Bayesian Surname and Geocoding (BSG) imputation algorithm. The algorithm uses an information updating process based on a member’s geocoded address, surname, and US Census data. The imputed race data can be used to support group level race/ethnicity analysis. 

Decision Support Systems Value Tracker 
Decision Support System (DSS) provides a datamart that allocates medical costs to utilization and Health Plan administrative costs and revenue to members/patients. In addition, DSS provides information about encounter and diagnosis data including costs for internal services, NPS fee amounts, service classes including pricing/benefits, medical and NPS, relative value units, diagnosis related groups and episode treatment groups. 

KPMAS registries: 
HIV: 
The KPMAS HIV Registry is a database of KPMAS members diagnosed with HIV since 2001. Inclusion in the registry is based on specific criteria for each identifying source. Primary sources used to identify HIV patients are HIV-specific laboratory tests, diagnosis by infectious disease physicians, hospital-based HIV diagnosis, and antiretroviral therapy. The HIV registry currently includes approximately 4500 patients and is updated quarterly. 

Hepatitis: 
The KPMAS Gastrointestinal (GI) Registry identifies all members diagnosed with Hepatitis and Achalasia since 2001. The GI registry includes approximately 13,000 patients and is updated quarterly. Patients are identified by primary diagnosis, including Achalasia, Hepatitis B, C, D, and HIV. Inclusion in the registry is based on a combination of identifying criteria including laboratory tests, diagnosis by infectious disease or gastrointestinal physicians, hospital-based diagnosis, and drug therapy. 

Note: The following registries are in development in 2011: Cancer, Parkinson’s Disease, Achalasia. 
Kaiser Permanente Northern California 
Division of Research

OFFICE

     The Division of Research (DOR) was established in 1961 as a department within The Permanente Medical Group of Kaiser Permanente in Northern California. Its missions are to conduct epidemiological and health services research, including technology assessment, and to serve as the principal consulting resource for health services and clinical studies for Kaiser Permanente of Northern California, which is one of the largest health care delivery organizations in the U.S. Investigators and staff at DOR are supported principally by externally funded grants and contracts from the National Institutes of Health, the State of California, and various private foundations. 

     The DOR staff encompasses a wide range of expertise, including epidemiology, health services research, survey methodology, biostatistics, psychology and behavioral science, medical anthropology, data management, research grants and contracts administration and numerous clinical specialties. In addition, close collaborative ties exist with various local institutions including the University of California at Berkeley and San Francisco, Stanford University, and the California State Department of Health Services, as well as many others across the U.S.   

     DOR currently occupies a five story building in downtown Oakland and two floors of clinical and laboratory space in a thirteen-story building located near the Kaiser Permanente Medical Center in Oakland.  There is ample office space and resources (photocopying machines, fax machines, PC workstations connected to a local area network) for all staff.  Additional resources include a data entry department, fully-staffed medical library, a medical record coder unit for chart review purposes, programmer and data analysts, computer network support staff, experienced telephone interviewers, and editors.  

     Additional facilities available to us include a full complement of health care services based both at Kaiser Permanente’s regional level and at each individual medical center. These include: comprehensive Health Education departments and Health Education libraries, an extensive regionalized data management system with consultants available to users, and Public Relations and Marketing representatives whose responsibilities are to maintain professional contact with: major employers in the community, municipal government, and a large number of community organizations, with the goal of increasing public awareness of the various services and activities within Kaiser Permanente of Northern California.

CLINICAL AND LABORATORY FACILITIES

     The DOR has clinical examination and laboratory facilities on the eighth and ninth floors of the 13 story office building. The DOR clinical facility is distinguished by its multi-functional capabilities designed to provide an efficient and pleasant research experience for study participants and staff. The ninth floor facility includes a large reception area and waiting room, nine examination/interview rooms, participants changing rooms and bathrooms, a large laboratory for phlebotomy and blood processing with two refrigerated centrifuges, refrigerators, four large -70° C freezers, and a non-ventilated still air hood, providing enhanced product protection. In addition, to ensure occupational and environmental health and safety standards, a fumed hood is available for the chemical processing of samples, if necessary. This clinic is also equipped with blood pressure and electrocardiographic equipment, wall-mounted Stadiometer scales for height measurements, Health-O-Meter balance beam scales for weight, two Quinton treadmills with monitors for exercise testing, and a Sensormedics 2900 metabolic cart. There are designated rooms for bone densitometry using a Hologic QDR-2000 bone densitometer as well as an expanded JCAHO (Joint Commission on Accreditation of Healthcare Organizations) monitoring medical procedures room. 

      A supplemental clinic on the same floor has a reception area, six additional examination rooms, and a smaller laboratory for phlebotomy and blood processing, as well as a refrigerated centrifuge. A separate clinic previously devoted entirely to the needs of the national Women's Health Initiative randomized clinical trial is located on the eighth floor and includes a small laboratory, refrigerated centrifuge, refrigerator, and interim freezer space. These supplementary clinics can be used for unexpected patient overflow without affecting data collection and quality. 

COMPUTER AND DATA MANAGEMENT RESOURCES

Data processing resources at DOR consist of a local area network (LAN) with >600 desktop Windows workstations, and several MacIntosh workstations. The workstations have access to four large IBM mainframe computers at the Kaiser Permanente Data Center in Southern California, in addition to the LAN-attached servers and storage local to the DOR. The LAN is a shared 100BaseT Ethernet network with file servers running Windows 2000 and 2003 server operating systems.  Each workstation on the network is an Intel processor based computer with from 512 MB to four GB of RAM. Most workstations include a fixed disk drive with up to 150 GB of storage and the majority have CD-ROM or DVD drives. 

Fifty Windows file servers each have disk storage capacities from 100 to 500 gigabytes. There are over thirty Sun Solaris servers and five Red Hat Linux servers. The largest of the Sun servers, an e2900, has access to a Storage Area Network containing more than 30 TB of storage.  Fiber channel connections to two other Sun servers are also available. Twenty Hewlett-Packard LaserJet printers can be accessed by any workstation on the LAN.   An Overland Storage tape library with two tape drives and a total capacity of 23 TB is used for daily backup of files and for heirarchical storage management. 

Each PC has access through the network to a variety of software including email (Lotus Notes), word processing (Microsoft Word, Refman, EndNote), and graphics (Visio 2000, PowerPoint), spreadsheets (Excel), databases (MS Access, MS SQL, Oracle, MySQL), statistical analysis programs (SAS v.9 for Windows, Unix and Mainframe, Stata 10, Epistat, Egret, Logress, dEpid, etc.) and the C++ language.  Analysis and database software available on the Sun computers include SAS, Gauss, Stata, Epicure and Oracle.  Languages available for the Suns are C, C++, Java and Perl. 

The LAN is connected to the Internet via 6 multiplexed T-1 lines through a Level 3 firewall. Ten network workstations are dedicated to data entry and run a commercial key-to-disk program (Textware). An optical scanner and Teleform software are used to create survey forms that, when filled out, can be scanned optically into a computer for data entry locally or by fax from outside sites. Mainframe terminal emulation software (Attachmate Extra) on workstations enables users to either run a program on a mainframe or upload or download data sets between LAN file server storage and mainframe disk or tape. X-windows software (Starnet Xwin-32) on workstations enable users to connect to any Unix server and run programs or transfer files. Routers provide wide-area-network connectivity to LANs at other Kaiser Permanente locations via DS3 data lines. 

Other resources at the regional Kaiser Permanente California Data Center (Corona, CA) available to DOR include four mainframe computers (IBM and Hitachi). These mainframes have access to multi-terabytes of disk storage, multiple cartridge tape drives.  Software available at the Data Center include data management programs (DB2, AS, IS, DL/1, CCS, EASYTRIEVE, FOCUS, MARK IV), data communication programs (RJE, TO, VTAM), statistical analysis programs (SAS, SPSS, BMDP) and programming languages (PL/I, Fortran, Cobol, C, C++, PERL).

Kaiser Permanente Electronic Medical Record 

In December 2004 Kaiser Permanente (KP) began implementing a new integrated Electronic Medical Record (EMR) system designed by the Epic Corporation to automat its patient files and make documentation of care more efficient and complete.  This expanded the care beyond the traditional face to face doctor patient office visit and prolonged hospital admission.  

The standard Epic products have been extensively customized for the needs of KP where it is now referred to as KP HealthConnect (KPHC).  The new system replaced many of the core utilization and clinical documentation legacy applications, including ambulatory visit check-in, hospital-based utilization, and clinical documentation of diagnoses, orders for tests and procedures, and prescribed Inpatient medications. Other functions, including labs, radiology, oncology and other diagnostic testing, tracking of outside claims and referrals, and membership enrollment, continue to depend on legacy applications.  In addition to replacing existing legacy functions, KPHC has significantly enhanced the scope and detail of available data.  

Kaiser Permanente implemented KPHC in a multi-year staged manner, with different modules being deployed on a Region-by-Region and facility-by-facility basis. Every Facility is up and running with the different Epic modules.  

The following are the major Epic applications purchased by Kaiser Permanente and implemented in KPHC:

· PRELUDE: Registration of members into system and capture of payor information

· CADENCE: Registration of ambulatory appointments

· RESOLUTE:  Hospital and professional billing function

· EpiCare Ambulatory: Clinical documentation of  outpatient visits

· ADT: Hospital admission, discharge and transfer tracking

· EpiCare Inpatient:  Clinical documentation of  hospitalizations

· Epic RX:  Inpatient pharmacy capture of dispensing information

· HIMS: Abstraction of ICD9 diagnoses and procedures at discharge

· MYCHART:  Member access to own medical records on a secure website

· OPTIME:  Surgery scheduling and patient charting

· REVENUE CYCLE:  Proper billing and collection of revenue  

· RADIANT:  Radiology information system

· BEACON ONCOLOGY:  Oncology documentation, order entry, chemo and infusion treatment

The KPHC application systems store their transactional data in an operational data store called “Chronicles”.   While limited reporting is possible directly from Chronicles, its primary purpose is to support the operational KPHC electronic medical record.  Access to the data by researchers depends on a reporting data repository called “Clarity”.  Clarity consists of a large relational database hosted on the Teradata server platform.  Clarity is updated nightly by a feed from the operational Chronicles data, so in general it reflects clinical events with a 1-day latency. A single consolidated Clarity database resides in each KP Region, holding only that Region’s data. For the most part, KP Regional versions of Clarity are structured consistently, although some customizations have occurred.  Clarity is an extremely large and complex set of relational tables - over 9,000 at present - containing historical data dating back to each facility’s deployment date.  Queries and reports generated from Clarity are as comprehensive as the front end HC applications and provide information on patient outcomes, clinical effectiveness, quality, transparency to public and payors, and for research the new discoveries that impact patient care.  

Legacy Inpatient databases KPADT

The inpatient databases captured all inpatient hospitalizations occurring at Kaiser Permanente (KP) hospitals in California prior to HealthConnect ADT.  The database contained, but is not limited to, medical record number, admission date, discharge date, admitting , principal discharge and up to 11 additional diagnosis codes, principal and up to seven additional procedure codes and discharge status.  The codes for diagnoses and procedures utilized ICD-9-CM and Diagnostic Related Groups (DRG) codes.  The full diagnostic record in ADT/CABS was most often completed within one to two months following discharge.  The databases are stored in IBM DB2 format on the KP mainframe platform.  Retrieval of data can be accomplished using SQL and transferred to other platforms.  

Appointments databases

The appointment databases offer online capabilities to schedule and register patients for outpatient encounters, respectively, and were implemented in 1987 in all facilities.  The databases contain, but are not limited to, medical record number, appointment type, department (specialty), and date, location and provider; it also contains registration information at the time of the visit including confirming a scheduled visit was completed.  The data are stored in IBM DB2 format on the KP mainframe platform.   Retrieval of data can be accomplished using SQL and transferred to other platforms.

Legacy Outpatient databases

The outpatient databases were phased in over the mid-nineties to capture all outpatient encounters at Kaiser Permanente (KP) hospitals, medical centers and medical offices and will be retired due to HealthConnect implementation.  The database utilizes over forty different optically scannable medical specialty-specific forms.  The appropriate form is generated at time of registration and contains a check-off list for the most commonly used diagnoses and procedures, as well as space for write-in diagnoses.  The data contains, but is not limited to, medical record number, registration information and procedure codes, and diagnosis codes for each outpatient encounter.  The codes for diagnoses and procedures are based on ICD-9-CM and CPT4 codes.  The data are stored in IBM DB2 format on the KP mainframe platform.  Retrieval of data can be accomplished using SQL and transferred to other platforms.

Pharmacy databases

The pharmacy database contains prescription medications dispensed at Kaiser Permanente (KP) hospitals, medical centers and medical offices.  The database, which was created in 1990 and implemented in all facilities in 1994, captures all data related to any prescriptions that were filled at any inpatient and outpatient KP pharmacy.  The data in PIMS contains, but is not limited to, medical record number, cost, prescribing practitioner and medicine information, such as medicine name, NDC, date of prescription, dosage and refill information.  The database may be searched by the NDC or a specific class of therapeutic drugs as well as other variables mentioned above.  This is a real-time system in that the labels used on dispensed drugs are generated by this system, and therefore the system is considered extremely accurate. The data are stored in IBM DB2 format on the KP mainframe platform.   Retrieval of data can be accomplished using SQL and transferred to other platforms.

Authorized Outside Medical Services System (AOMS), Claims, Adjudication and Tracking System (CATS), and Outside Medical Services Reporting (OMSR)

AOMS is a Kaiser Permanente (KP) database, created in 1988, containing encounter and cost data for medical services authorized by KP providers for health plan members, but supplied by non-KP vendors. The AOMS system may also contain information on services provided by KP physicians in non-KP owned facilities. Examples of utilization included in AOMS are cardiac surgery, kidney dialysis, organ transplants, psychiatric hospitalizations, imaging and radiology, and skilled nursing facility admissions. The data in AOMS includes, but is not limited to, medical record number, referring KP physician, reason for referral, ICD-9-CM or CPT4 diagnostic and procedure codes, type and name of service vendor, dates of services, and amounts paid by KP for each service. 

The CATS database contains encounter and cost data for services claimed for reimbursement by health plan members, but not authorized by KP providers. CATS data typically represent either claims for emergency treatment or services taking place outside of the Northern California service area. The data in CATS includes, but is not limited to, medical record number, reason for claim, ICD-9-CM or CPT4 diagnostic and procedure codes, type and name of service vendor, dates of services, and amounts paid by KP for each service. The OMSR system consolidates and simplifies AOMS inpatient hospitalization data, providing a single record for each authorized hospital stay.

The AOMS, CATS and OMSR data are stored in IBM DB2 format on the KP mainframe platform. Retrieval of data can be accomplished using SQL and transferred to other platforms.

Laboratory Databases

The laboratory database captures all ordered and performed laboratory tests from Kaiser Permanente (KP) hospitals, medical centers and medical offices.  The database was created in 1994 and is part of a larger Regionwide Integrated Laboratory Information System (RILIS).  The database contains, but is not limited to, medical record number, KP facility code, patient name, name of ordering provider, test or procedure name, results, date of test/procedure/result and abnormal or out-of-range flags.  An online feature is the Patient Results Reporting System (PRRS).  This is a real-time system for clinicians to accurately and rapidly retrieve results from the LURS database from their office or exam room without having to obtain the patient’s medical chart. The data are stored in IBM DB2 format on the KP mainframe platform.   Retrieval of data can be accomplished using SQL and transferred to other platforms.

Cost Management Information System (CMIS)

CMIS is a decision support system (DSS) that integrates health care utilization data with the General Accounting Ledger (GL) to provide fully allocated costs by medical center, patient or service.  The CMIS was initially created in 1994 and continues to be modified by incorporating additional data sources.  CMIS utilizes various health care encounter systems and derives unit costs by allocating actual service department expenses to the weighted service volumes provided by the department.  Service weights are internally developed to reflect Kaiser Permanente (KP) operations.  Overhead costs for administering the medical care program are allocated to unit costs via a step-down method.  Indirect program costs equivalent to the costs of “insurance-related” functions, such as membership accounting and some regional health plan administration, are excluded.  Utilization is accumulated for each patient’s encounter with the health system, and the encounter is costed out by applying the service unit costs to the patient’s actual utilization of services during that encounter.

The CMIS data are contained in SAS-formatted files on the KP mainframe platform.

Membership Demographic Database

This is a database of health plan member demographics.  The database contains, but is not limited to, medical record number, patient’s name, address, sex, date of birth, telephone number and specific member characteristics such as deafness or language preference.  The database is updated when new information is available, often during appointment registration. The data are stored in IBM DB2 format on the KP mainframe platform.   Retrieval of data can be accomplished using SQL and transferred to other platforms.

Kaiser Permanente Northern California Cancer Registry (KPNCCR)

The KPNCCR is a database of cancer information on all patients who were diagnosed and/or treated for a new or prevalent cancer (some patients may not be KP members but were required to be reported to the California State Registry since they were seen at a Kaiser facility). The KPNCCR provides accurate and timely data on clinical outcomes and cancer epidemiology and has the ability to identify cases for early intervention and the facilitation of research.  Data are collected and reported in a standardized format to the State of California no later than six months post-diagnosis.  The KPNCCR verifies key patient identifiers, consolidates data, links multiple primaries, performs follow-up, matches death certificates, reports outcomes and manages data over the life of the patient.  The data in KPNCCR contains, but is not limited to, medical record number, date of diagnosis, primary site, histology, stage at diagnosis, date of last contact and vital status.  The KPNCCR reports cancers to the SEER site at the Northern California Cancer Center.  The KPNCCR Registry data are contained in a sequential file on the KP mainframe platform.

Kaiser Permanente Diabetes Registry of Northern California

The Kaiser Permanente Diabetes Registry of Northern California is a database of Kaiser Permanente (KP) members diagnosed with diabetes since 1971.  The inclusion into the registry is based upon specific criteria for each identifying source.  The primary sources used to identify diabetics are the Pharmacy Information Management System (PIMS), Regional Interlaboratory Information System (RILIS) / Laboratory Utilization and Reporting System (LURS), Outpatient Summary Clinical Record (OSCR),  Admissions, Discharge and Transfer / Case Abstract System (ADT/CABS) and Authorized Outside Medical Services / Claims, Adjudication and Tracking System (AOMS/CATS).  A small percentage of diabetics are identified through specific surveys during 1993-1998.  The Diabetes Registry data are contained in a SAS-formatted file on the KP mainframe platform.

Kaiser Permanente Mortality Linkage System 

The linked mortality database contains linked death certificate information for Kaiser Permanente (KP) members who have died in California since 1970. Each year all active KP members are linked to California state death certificates and the US Social Security Administration Death Master files using the following identifiers: SSN, name, date of birth, ethnicity and place of residence. The linkage program assigns a probabilistic weight to each purported match (similar to the National Death Index), allowing users to choose how conservative they want to be accepting matches as valid. The linkage file is updated annually approximately one year after the close of the calendar year in which deaths occur. The mortality file contains, but is not limited to, the following fields: medical record number, date of death, place of death, and ICD-9 coded underlying cause of death.  The linked mortality data are contained in a SAS-formatted file on a mainframe platform. 

Kaiser Permanente Research Database 

We have developed a research database on an Oracle platform that will serve as a repository for legacy and KPHC data. It will aggregate into a single data warehouse the hundreds of separate regional data sets that researchers must now access to extract the data elements needed for their research projects. It will conform both legacy and KP HealthConnect (KPHC) data into standard database structures that are optimized for research query and retrieval. It will use a security model that will meet all HIPAA, IRB and KP requirements. The database will be used by KP researchers to support a variety of epidemiological studies, health services research and informatics projects. The database will be developed in parallel with the deployment of KPHC within all KP medical facilities. It will receive daily updates from KPHC’s clinical databases, in addition to other KP clinical data sources not available through KPHC. Because KP has had some form of electronic medical record for almost 40 years, those historical records, which are preserved in legacy databases, will be imported into the Research Database. This will provide a unique opportunity for researchers to study secular trends of disease, as well as following the health and disease status of large cohorts over time.

How the scientific environment will contribute to the probability of success of the project and unique features of the environment:

Kaiser Permanente Northwest

Center for Health Research-Northwest (CHR-NW) conducts research within KPNW’s integrated health care system, which serves about 460,000 members in Northwest Oregon and Southwest Washington and employs more than 700 physicians. CHR-NW is a multidisciplinary institution that studies medical care organization, health care financing, health services delivery, epidemiology, health promotion, and disease prevention. CHR-NW researchers have ready access to Kaiser Permanente’s health care data systems, which provide each member’s medical, pharmacy, and dental information. CHR-NW’s 43 investigators are experts in their fields of study, and clinical investigators help bridge research and clinical experience. CHR-NW is organized on an academic model and has relationships with academic researchers and institutions throughout the United States. CHR-NW has long-standing, formalized relationships with Oregon Health & Science University and Portland State University. Within the HMORN, CHR-NW investigators have played a key role in creating important shared data resources, including the Virtual Data Warehouse (VDW). The VDW is intended to support investigators at all member centers for the preparation of research proposals and conduct of collaborative efforts.

Kaiser Permanente Southern California

Not available. Please contact site directly for R&E text.

LCF Research 

Background and Mission

Originally founded as the Lovelace Clinic Foundation, LCF Research was established in 1990 as a not-for-profit organization to foster health services research among physicians, hospitals, and government agencies and to provide continuing professional education for health professionals. LCF Research continues to focus on applied healthcare research and translating research into practice to improve the delivery of quality healthcare and the health of patients.


Working with Lovelace Health System, LCF Research and its subsidiary, Lovelace Healthcare Innovations, became national leaders in disease management in the 1990s with its pioneering Episodes of Care® program.

Today, LCF Research is not only a leader in healthcare research, but the organization is also a leader in the promotion of healthcare quality through health information technology and other innovations. LCF Research is also the New Mexico state-designated Health Information Exchange and also leads the New Mexico HIT Regional Extension Center.

Mission: To improve the quality, access and cost-effectiveness of health care provided to the U.S. population by conducting research in healthcare delivery and public health, providing continuing professional education and advancing the meaningful use of health information technology.

Resources

Clinical: 

Hospital

LCF Research works closely with Lovelace Health System (LHS), an integrated delivery system headquartered in Albuquerque that serves the State of New Mexico.  LHS employs over 7,000 employees in Albuquerque and Rio Rancho.  The delivery system includes four hospitals:

· Lovelace Medical Center, 254 Licensed Beds

· Lovelace Women’s Hospital, 98 Licensed Beds and 53 Neonatal Intensive Care Beds 

· Lovelace Westside Hospital, 95 Licensed Beds

· Lovelace Rehabilitation Hospital, 62 License Beds

LHS also includes 11 pharmacies throughout the Albuquerque Metropolitan area. Lovelace serves an ethnically diverse population, including approximately 38% Hispanics, with the remainder being primarily non-Hispanic Whites.

Health Plan

The Lovelace Health Plan serves about 200,000 members in New Mexico and includes Medicare, Medicaid, and commercial plans. It is part of Lovelace Health System which also includes four hospitals and S.E.D Medical Laboratories. 

Medical Group – ABQ Health Partners

Previously known as the Lovelace Medical Group, prior to establishing its independence in 2007, ABQ Health Partners is the largest physician-owned medical group in the southwest United States, and offers a comprehensive range of services through more than 40 medical specialties provided by over 200 physicians at 18 healthcare centers and specialty clinics throughout Albuquerque and Rio Rancho.

S.E.D. Medical Laboratories

S.E.D. Medical Laboratories is a nationally recognized, full-service medical and federally certified drugs-of-abuse testing laboratory. S.E.D. performs more than 7.5 million reportable tests annually and employs a staff of 500, handling more than one million patient encounters per year. S.E.D. operates from a modern 50,000 square-foot facility with state-of-the-art equipment and cutting-edge technology with 98 percent of all testing performed in-house at the Albuquerque headquarters.

Animal

LCF Research does not participate in research initiatives involving animals. 

Computer

Information Systems
LCF Research utilizes a Microsoft environment and supporting Cisco Systems infrastructure. LCF Research also utilizes a Microsoft Windows Server, along with SQL servers, Web servers, SAS servers, backup servers, an Exchange Server, and a Data Warehouse, providing key business and research functions with various software applications.

Software applications include Microsoft Exchange (e-mail), Symantec Norton Antivirus, Microsoft Office, Microsoft Project, Microsoft Visual Studio .NET, and various applications from Medplus Corporation to support the Health Information Exchange. 

Data Warehouse
LCF Research maintains a Virtual Data Warehouse (VDW) on site. Data types include: Utilization Series data (patient encounters, diagnosis, procedures), outpatient pharmacy data, membership and enrollment data from Lovelace Health Plan, and geo-coded census data.

Education
LCF Research maintains an accredited continuing education program that complements its health services research and health information technology capabilities. The LCF Research Continuing Professional Education (CPE) program helps to translate research into practice by providing educational interventions for physicians and other medical, nursing, pharmacy, and ancillary healthcare providers as a part of applied research projects. The program also seeks to reward clinicians for working to become meaningful users of health information technology. In working with the two divisions of LCF Research, the CPE program strives to achieve the highest goal of continuing professional education, making a positive difference in patient outcomes. LCF Research is accredited by the New Mexico Medical Society.  

Office and Staff

The offices of LCF Research are located at 2309 Renard Place, SE on the first floor of a professional commercial building in Albuquerque, New Mexico. The office is located near the Albuquerque International Sunport and I-25. 

The Health Services Research Division of LCF Research consists of MDs, PhDs, MPHs, RNs, and MAs and is broadly focused with expertise in internal medicine, pulmonary medicine, medical sociology, epidemiology, statistics, organizational psychology, public health, nursing, pharmacoeconomics, and continuing medical education. LCF Research also employs a privacy and compliance officer, data programmers and biostatisticians. In collaborative efforts with our community and academic partners, LCF Research is affiliated with several adjunct scientists.  Specialties of those scientists have included: cancer, health disparities, diabetes, pulmonary, pharmacy, and women’s health. The IT staff includes a Chief Information Officer, two IT Project Managers, three IT specialists and one IT administrative support.

The professional staff provides 100% of the infrastructure for a well-maintained office environment. All support services such as accounting, contracting, human resources, communications, information technology services and the administrated are provided and supported solely by LCF Research. 
Confidentiality and Privacy
All LCF Research employees sign work agreements to maintain confidentiality of data, research information and Protected Health Information. In addition all members of the LCF Research workforce must undergo mandatory annual training on the Health Insurance Portability and Accountability Act (HIPAA), Health Information Technology for Economic and Clinical Health Act (HITECH) and the Security Rule. All forms and study-related materials are reviewed by LCF Research’s Privacy Officer prior to being sent to the institutional review board for compliance with human subjects protections.

Any data that will be used, accessed, or disclosed will meet HIPAA requirements, through the use of Business Associates agreements, Data Use Agreements, de-identification and/or accounting of disclosures, and regulatory authority approvals.

All computer access at LCF Research is password controlled and monitored. Access to any data warehouse that contains Protected Health Information is restricted to only the required personnel and an audit log is kept. Data at LCF Research is maintained on state-of-the-art secure servers in a locked, IT-access only server room.  
Current and Recent Research Projects

LCF Research has recently been involved in the following research projects:

· CERT Pregnancy 

· CERT Allograft 

· CRN

· Journey to Control Diabetes (Conversation Maps)

· Prevention of Colorectal Cancer through Screening

· FDA Mini Sentinel 

Partnerships and Other Affiliations 
LCF Research maintains a close relationship with Lovelace Health System and Lovelace Health Plan. In recent years, the LCF Research Health Services Research Division and the Health Information Technology Division have joined forces and expanded into community-based healthcare activities with a significant focus on identification and reduction of disparities in health care and the adverse impact on minorities and other populations. In addition to our close affiliation with Lovelace Health System, LCF Research has fostered a relationship with Presbyterian Health Services, an integrated system that is New Mexico’s largest health system, to produce a model of disease management programs and to evaluate the impact of New Mexico Health Information Exchange in reducing redundant radiology and laboratory requests. LCF Research is also working with Lovelace Health Plan on the latter HIE evaluation initiative. 

LCF Research has also established a partnership with the University of New Mexico Health Sciences Center (UNMHSC) and its Clinical and Translational Science Center (CTSC) as well as the Center for Telehealth and Cybermedicine Research, which assists health programs in integrating telehealth into their initiatives, providing technical, network, business and operational planning and design. Our partnership with UNMHSC’s Office for Community Health addresses community health needs throughout New Mexico and seeks to extend health services, education, training and community-based participatory research to rural areas.. LCF Research has worked closely with the New Mexico Department of Health (DOH) to establish an e-reporting system to facilitate transmission of notifiable conditions, lab results, and emergency department utilization.  We have also worked with DOH to establish an Immunization Registry, and to support research through utilization of Vital Records.

LCF Research is an active participant in the Albuquerque area Aligning Forces for Quality program, one of 17 community-wide health care quality initiatives in the United States, funded by the Robert Wood Johnson Foundation.

Other
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Maccabi Healthcare Services

BACKGROUND

Founded in 1941, Maccabi Healthcare Services, based in Tel Aviv, is the second largest health fund in Israel providing  comprehensive medical coverage to almost 1.9 million people (24% of the Israeli population). Maccabi Healthcare Services is organized into six districts encompassing 150 branches, which provide both administrative and health care services, throughout the country.  At the heart of the Maccabi health care system are 4,700 independent physicians, providing medical care across the length and breadth of the country including family physicians and specialists. The care they provide is supplemented by 300 senior consultants, who are hospital department heads, 250 diagnostic institutes, 650 pharmacies and public as well as private hospitals. These contracted services are complemented by over 300 salaried physicians and Maccabi owned services including specialty clinics, 53 pharmacies and the Assuta hospital network, comprised of 13 facilities across the country. This national network also includes dental clinics, laboratories and 250 specimen collection sites, mental health clinics, complementary medicine clinics and emergency centers.  Maccabi's budget is $2.2 billion per year.

MACCABI DEMOGRAPHICS

	
	January 2011

	Total enrollment
	1,909,022

	<24 yrs of age
	41%

	25 - 44
	30%

	45 – 64
	20%

	65 – 74
	5%

	>  75
	3%

	Female
	51%


ELECTRONIC MEDICAL RECORD

All the providers, both owned and contracted, are connected to a central medical record, which feeds a national database, containing 18 years of longitudinal data on the Maccabi patient population, including outpatient, inpatient, diagnostic and comprehensive prescription drug data, including actual drug purchases.  Maccabi also maintains extensive chronic disease registries:
	Number of Patients (2011)
	Registry Name

	95,875
	Diabetes

	82,153
	Cardiovascular

	10,737
	Infertility

	244,125 patients
326,787 patients

323,500 patients

70,602 patients

10,000 patients
	Weight Disorders

· Obesity 

· Overweight 

· Metabolic Syndrome 

· Underweight

·  Malnutrition, age >65 years 

	257,727
	Hypertension

	14,300
	Schizophrenia/Bipolar

	45,430
	Cancer

	11,000
	Warfarin Treatment

	47,456
	Chronic Kidney Disease

	24,000
	COPD

	6,000
	Home Care


MACCABI'S RESEARCH ACTIVITIES

Maccabi has a long tradition of conducting both clinical and database research.  In 2004, it amalgamated its research activities with the establishment of the Maccabi Institute for Health Services Research.   The research conducted under the auspices of the Institute is focused on improving health and healthcare delivery.  The Institute conducts research under funding from external agencies, as well as giving grants for research by outside investigators.  An oversight committee approves all research projects, and a Helsinki committee reviews all patient research.   The Department of Medical Informatics works hand in glove with the Institute to conduct and oversee health services research activities, and coordinate the implementation of initiatives based on the results of research.   While there are only about a dozen full time researchers, Maccabi has dozens of part time researchers who also engage in clinical and administrative activities.   Maccabi has a professional database research team, as well as a division of clinical research.  In addition, it has a division of research and evaluation, which specializes in survey research.  Maccabi investigators publish extensively in international peer reviewed journals, including 99 publications in 2008 – 2009.  

Marshfield Healthcare System

The Marshfield medical complex consists of four components including Marshfield Clinic, Marshfield Clinic Research Foundation (MCRF), Marshfield Laboratories and St. Joseph's Hospital.
Marshfield Clinic

Marshfield Clinic employs approximately 780 physicians representing 84 different specialties and 6,500 additional staff working on the main campus in Marshfield or one of 52 regional clinics serving the population of northern, central, and western Wisconsin, and the Upper Peninsula of Michigan. The Clinic records over 3.4 million patient encounters annually. The Clinic, a not-for-profit 501(c)(3) tax-exempt organization, has developed this regional structure to address the health needs of the rural population. Marshfield Clinic works closely with Marshfield's St. Joseph's Hospital (a 524-bed acute facility), providing primary, secondary and tertiary care for individuals regardless of financial status. Marshfield Clinic maintains a joint electronic medical record system with St. Joseph's Hospital, including computerized diagnostic files dating back to 1963.

Marshfield Clinic Research Foundation (MCRF)

MCRF is the nonprofit research division of Marshfield Clinic.  As of September 2010, the Research Foundation employed 181 staff, including 30 PhD and MD scientists.  The Research Foundation has five research centers, which are described below.  It also provides a full range of research administration and support services through its offices of Scientific Writing and Publication, Sponsored Programs and Fiscal Affairs, Core Laboratory, and Research Integrity and Protections.  It maintains an Institutional Review Board, which is responsible for the protection of human research participants.  The Research Foundation publishes Clinical Medicine and Research, a nationally and internationally indexed professional medical journal.  The Research Foundation is part of the Select Agent Program Administered by the Centers for Disease Control and Prevention (CDC) and is one of only two private research institutes in the country participating in the CDC Laboratory Response Network.  Scientists and clinicians at MCRF and Marshfield Clinic are currently involved in over 400 research projects the scope of which includes agriculture-​related safety and health, veterinary research, food safety, oncology, infectious diseases, vaccine safety, genetic basis for disease and drug interactions, treatment-based outcomes studies, development of models for the study of disease processes, mental health research, women's health issues, pediatric health and safety and health services research. 

MCRF Research Facilities

The research laboratories are located in state-of-the-art facilities at the Lawton Center (total square footage: 54,000 sq. ft.) and the Laird Center (total square footage: 52,000 sq. ft. for Laird South and 106,000 sq ft for Laird North), which are linked to the Lawton Center by a skywalk. The Lawton Center houses Health Services Research, the Biochemistry Laboratory, Cancer Genetics Laboratory, Environmental Health Laboratory, a Laboratory Commons area, a portion of the Epidemiology Research Center, and the Clinical Research Center. Together these laboratories occupy 21% of the building's available space.  The Laird Center houses the National Farm Medicine Center (NFMC), Center for Human Genetics, a portion of the Clinical Research Center, the Personalized Medicine Research Project’s population-based genetics research facilities, the Epidemiology Research Center, the Infectious Diseases Laboratory, the Molecular Diagnostics laboratory, and the Biomedical Informatics Research Center.  Together these laboratories and Centers occupy 40% and 30% of the Laird South and Laird North available space, respectively.  The Laird North building is also occupied by Marshfield Laboratories.

LABORATORY:

Marshfield Clinic Research Foundation Core Laboratory 

The Core Laboratory, with 2,800 sq. ft. of workspace, is under the directorship of Dr. Jennifer Meece who oversees clinical research studies. This is a service laboratory staffed by a team of research scientists and technicians with broad-based expertise who can assist in the design and execution of laboratory-based testing for research projects.  It is outfitted with equipment necessary to support tissue culture, bacteriology, virology, molecular microbiology, and general molecular biology research. 

Marshfield Labs

Marshfield Labs is the clinical laboratory serving the health care providers and patient population at Marshfield Clinic. The laboratory is a joint venture serving both St. Joseph Hospital, a 525-bed trauma I facility, and Marshfield Clinic, a 700 physician primary and sub-specialty clinic system. The 50,000 sq ft laboratory is located in the Melvin R. Laird Center on the Marshfield Campus. Marshfield Labs performs over 2.4 million diagnostic clinical laboratory tests and reports over 22 million results annually. The laboratory is supported by a staff of over 350 and led by physicians and clinical consultants (PhD level scientists). In addition to having state-of-the-art facilities and informatics systems, Marshfield Labs holds accreditation and deemed status from the clinical Laboratory Improvement Act (CLIA), the College of American Pathologists (CAP), the Joint Commission for Accreditation of Healthcare Organizations (JCAHO), is an OSHA-approved laboratory for blood lead level testing, and accredited by the College of American Pathologists (CAP-FDT) for forensic drug testing.  

COMPUTER 

Information Systems and Databases:

The Marshfield medical complex is served by an integrated information system. The information system supports high quality health care, research and education at Marshfield's main campus and regional centers. The information system is built upon a 4,000-node wide area network that connects Marshfield Clinic and its regional centers, St. Joseph's Hospital, Marshfield Laboratories, and MCRF. Fiberoptic backbones, T3, T1, and 56K circuits provide access to over 50 Unix, Novell, and Microsoft NT servers. Custom-built applications provide seamless access to an integrated database from any networked workstation. A key component of this database is the clinical repository that stores the electronic medical record for more than one million patients. In addition, an on-line information systems support staff is available to assist in troubleshooting of computer-related questions in order to minimize computer down time and loss of productivity. Data collected tracking patient encounters with the healthcare systems are captured in a sophisticated system of integrated databases   Clinical data are transferred daily or weekly to the Marshfield Clinic Data Warehouse.

Databases include:

· Marshfield Clinic Clinical and Administrative (transaction) Processing System (MARS):  is a highly integrated system automating the financial, practice management, clinical, and real-time decision support processes of the Clinic.  MARS supplies a mature, fully featured electronic medical record.  This system is the source of most of the clinical data entering the data warehouse. Some of the clinical data captured in the MARS system include: 1) laboratory results, 2) diagnosis, 3) procedures, 4) immunizations, 5) medications (under development), 6) vitals and 7) demographics.

· Medical Event Charting and Code Acquisition (MECCA):  This database stores point of care applications between patients and providers.  MECCA captures the detail of visits, providers, diagnoses, procedures and vitals.  It uses a clinically relevant lexicon developed by Marshfield Clinic physician specialists.

· Laboratory Information System.  Marshfield Laboratories has a sophisticated laboratory management system that automates the processes within the clinical laboratory.  This system currently supports high volume testing for the main lab at Marshfield and 22 regional labs.  The laboratory serves over 10,000 clients and performed over 20 million lab tests last year. 

· Clinical Registries. The Clinical Registry systems are developed to support the evaluation of clinical practice and health outcomes in targeted clinical populations.  The clinical registries contain either data that is collected at the time of patient care or data retrospectively collected by abstracting the medical chart of CMR.  The majority of the clinical registry systems collect data for the purpose of evaluating patient outcomes, benchmarking, accreditation, or management reporting.

· Documents System.  Healthcare providers generate over 50,000 clinical textual documents weekly and have been captured in a database since 1992.  These documents can be searched to provide coded information for research utilizing key word search capabilities

· Financial System.  Marshfield Clinic Business information systems include processing charges, third-party charges, statement/collections, payment/remittances, managed care, accounting and payroll/personnel.  These systems are tightly integrated with many other systems in the Marshfield Clinic including MECCA, Appointment/Event, Laboratory, Radiology, Security Health Plan and several purchased packages.

· Web Portals: Marshfield Clinic is developing Internet-based applications (portals) that enable its customers to directly interact with the Clinic’s information systems.  Patients will be able to access and update portions of their electronic medical record, refill prescriptions, manage healthcare finances, and take more control of their healthcare through wellness and disease management programs.  The patient portal will be expanded to collect useful environmental, and lifestyle information.      
CENTERS:
Marshfield Epidemiology Research Center (MERC):

The mission of the Marshfield Epidemiology Research Center (MERC) is to contribute to the medical and scientific knowledge base by conducting high-quality population-based and other epidemiologic research.  Marshfield Clinic is unique in the country in its support as a physician group practice of an epidemiology research center of this size.  MERC is a member of several national research networks including the NIH-funded Cancer Research Network and the Cardiovascular Disease Research Network, the CDC-funded Vaccine Safety Datalink, and the Health Maintenance Organization Research Network.  Current research concentrations include vaccine safety, influenza vaccine effectiveness, cancer surveillance, obesity prevention, cardiovascular care and outcomes, and antibiotic resistance.  

The Marshfield Epidemiologic Study Area (MESA), a 24-Zip code region within the Clinic’s primary service area housed within MERC, is one of the Research Foundations unique population-based research resources.  It provides outstanding opportunities for epidemiologic studies of chronic diseases, infectious diseases, and genetic determinants of disease.  MERC staff support researchers in epidemiological and clinical database interrogation required for clinically- and epidemiologically-based research projects and have the capacity to interface epidemiological and clinical data.  

Biomedical Informatics Research Center (BIRC):

BIRC provides informatics support to researchers throughout the Marshfield Clinic Research Foundation as well as conducts original research in clinical informatics.  The BIRC supports over 215 PCs.  It includes five Windows servers that provide file sharing, research databases, electronic data forms, and the Personalized Medicine genetic repository.  In addition there are two dedicated Apple Xserves for the development and evaluation of Human Computer Interaction prototypes for healthcare.  BIRC data analysts have access to the Marshfield Clinic data warehouses which provide electronic records on over a million clinical encounters, covering multiple decades. Including the Biostatistics and Bioinformatics Core, BIRC has over 25 research staff, including informaticians, statisticians, programmers, and data analysts.  

Center for Human Genetics (CHG):

The Research Foundation became recognized nationally and internationally for research in human genetics in the early 1990s with the discovery by Dr. Jim Weber of short tandem repeat polymorphisms, which revolutionized the study of human genetics.  Marshfield genetic scientists focused their research on discovering the structure of the human genome, and the Marshfield Maps became the most reliable and widely used maps of the human genome in the world until it was sequenced in 2003.  Its National Institutes of Health funded Mammalian Genotyping Service contributed to over 200 genetic research projects nationally and internationally between 1994 and 2006.

The vision of Center for Human Genetics today is one of excellence in translational genetic research that improves human health.  It is home to the Personalized Medicine Research Project (PMRP), which includes the largest population-based biobank in the United States.  Since PMRP was launched in September 2002, nearly 20,000 participants have enrolled.  Currently it is supporting multiple studies of the genetic basis of disease and in pharmacogenetics.  The Wisconsin Genomics Initiative (WGI), announced at Marshfield by Governor Jim Doyle in October 2008, builds upon PMRP.  WGI is a historic collaboration of Wisconsin’s three academic medical centers and its major urban university to advance predictive medicine and Personalized Health Care.  

Clinical Research Center (CRC):

The Clinical Research Center (CRC) supports and oversees clinical trials conducted at the Marshfield campus and the Clinic’s Regional Centers.  Led by a physician Director of Clinical Research and Regional Assistant Directors, the CRC is staffed by over 50 research nurses, study coordinators, and other personnel.  More than 21,000 patients are currently participating in clinical trials.  CRC has clinical research offices at Clinic locations in Marshfield, Weston, Eau Claire, Chippewa Falls, and Minocqua.

National Farm Medicine Center (NFMC):

The National Farm Medicine Center (NFMC) was established in 1981.  Its mission is to conduct high quality research addressing human health and safety associated with rural and agricultural work, life, and environments.  Its has one of the longest running and most successful agricultural health and safety research programs in the country, and it has helped to shape national policy in many areas.  Major research priorities include agro-medicine; childhood injury prevention; environmental health, such as food and water safety; and health and safety in the dairy industry.  It also provides professional training and outreach services and publishes the nationally indexed Journal of Agromedicine.  NFMC is one of eight CDC-funded Centers for Agricultural Disease and Injury Research, Education, and Prevention in the nation.  NFMC is partnering with the Wisconsin agricultural producers, including the Progressive Dairy Producers of Wisconsin and Dairy Business Group and UW-Madison College of Agricultural and Life Sciences, to develop the Wisconsin Dairy Worker Initiative. This effort which will focus upon research, outreach and provision of services directed towards the changing work force in expanding Wisconsin dairies, primarily the Hispanic work force. NFMC is a very active charter member of the Agricultural Safety and Health Council of America (ASCHA), a national collaborative effort of agricultural producers, NIOSH, and researchers to improve translational research in agricultural health and safety.

OTHER

Office of Research Integrity and Protections:

The Office of Research Integrity and Protections (ORIP) is responsible for protecting the rights and welfare of participants in the research process and for preserving the integrity of the research process.  To these ends, the ORIP has established and maintains the following institutional committees to ensure that:

· research is appropriately designed (Research Committee)
· the safety and welfare of human subjects is considered (Institutional Review Board)
· the safety and welfare of animal subjects is considered (Institutional Animal Care and Use Committee)

· employees working with Recombinant DNA or Biosafety Level 3 agents are protected (Biosafety Committee); 

· any conflicts of interest are eliminated or managed (Conflict of Interest Committee); and 

· research activities are monitored, education is provided and corrective action is taken when necessary (Research Compliance Committee).  

ORIP is also responsible for policy development and enforcement of regulations related to scientific misconduct and the research aspects of the HIPAA Privacy rule.  

Office of Sponsored Programs and Fiscal Affairs:

This department assists with submission and management of external funding awarded to Institutional initiatives.  The staff has extensive experience in the administration of competitive, federally funded research grants and other award monies.

Office of Scientific Writing and Publication:  

The mission of the Office of Scientific Writing and Publication (OSWP) is to support scientists and clinician investigators in developing, writing, and submitting external and internal grants as well as to assist in the publication of results of medical research by providing Marshfield Clinic investigators support in manuscript writing, editing, and submission. The OSWP seeks to establish a synergistic partnership with researchers from project conception through successful publication. In addition, this office also assists Clinical Medicine & Research in an editorial capacity.  

G. E. Magnin Medical Library:

The Medical Library is an on-site, full service health science library with about 3,000 textbooks, 200 core print journal titles as well as over 8,000 online periodicals available to all Marshfield Clinic staff. The staff of six, including professional librarians, is available to assist researchers and health care professionals’ retrieval of information from a wide variety of print and online resources. Online resources are available to all staff via network connections, but computer workstations are also available on-site. The Medical Library participates in interlibrary loan systems including the National Network of Libraries of Medicine. In addition, the library is available 24/7 for study and research through a wireless key-card security system.    

Telecommunications Service:
This department facilitates operations involving successful executions of audio and video teleconferencing and with creation of audio-visual presentations.

Graphic Arts Department:
Department members assist in the creation of graphic art, posters, photography and artwork for publications and presentations.

Meyers Primary Care Institute

Meyers Primary Care Institute (MPCI):  A joint endeavor of Fallon Community Health Plan, the Fallon Clinic , and the University of Massachusetts Medical School
MPCI is a not-for-profit institution founded in 1996 as a joint venture of Fallon Community Health Plan (FCHP), the Fallon Clinic, and the University of Massachusetts Medical School (UMMS).  FCHP serves ~200,000 members (approximately 60% of managed care enrollees in this region).  Fallon Clinic is a multispecialty medical group closely aligned with Fallon Community Health Plan with clinical sites across Central Massachusetts.  The mission of the MPCI is to promote primary care practice and population health through development and implementation of innovations in research, education, and clinical practice.  

Staff  

MPCI has total of 18 full and part time MD, MD/MPH, PhD, EdD, MPH, and PharmD researchers involved in many research and educational endeavors.  The foci of these projects range from large epidemiologic studies of populations from children to the oldest old, chronic disease research, patient safety and systems change, disparities in healthcare, behavioral science, health policy, and qualitative research with concentrations in health literacy, physician-patient communication, and risk assessment.  Funding from NIH including grants from NCI, NIA, and NHLBI, supports the research.  Research funding has also been obtained from AHRQ, CDC, FDA, the Robert Wood Johnson Foundation, the Charles H. Hood Foundation, the RAND/John A. Hartford Foundation Initiative, and the Commonwealth Fund.  All researchers at MPCI hold faculty appointments at the University of Massachusetts Medical School.  MPCI also has research support staff consisting of project coordinators, data analysts/programmers, research assistants, data coordinators, data entry personnel, accounting and business management personnel, and administrative assistants.

Facilities and Resources

Meyers Primary Care Institute operates from two well-equipped office sites located within 2 miles of each other in a Fallon Clinic facility and the University of Massachusetts Medical School. The facilities and resources provided by both these entities are substantial. The offices provide adequate space for all personnel and computer and office equipment, meeting rooms, files and storage.  

Technology/Computing

HMORN related research is conducted using Fallon Clinic and Fallon Community Health Plan IRB approved systems to collect de-identified patient data from the EpicCare electronic medical record system to develop the Virtual Data Warehouse.  The research project offices are supported by the Fallon Clinic Information Technology system and the University of Massachusetts Medical School’s computer network with extensive mainframe and microcomputer facilities and capacities.

Each office is equipped with a high-speed personal computer using shared storage, which is backed up daily.  Drives where research data are stored are password protected and isolated from other components of the network.

The UMMS network follows the Internet Engineering Task Force conventions.  Each personal computer is directly linked to the Internet and has e-mail access with the capacity to handle large dataset attachments.  Personal computers used by the data analysts and statisticians are capable of analyzing extremely large datasets; these staff also have access to workstations and direct use of mainframe computers when needed. 

	RESOURCES & FACILITIES 

Palo Alto Medical Foundation Research Institute


Facilities:

The Palo Alto Medical Foundation (PAMF) for Health Care, Research and Education (http://www.pamf.org), founded in 1930, is a not-for-profit health care organization that is a pioneer in both multispecialty group practice of medicine and outpatient medicine. PAMF is affiliated with Sutter Health, a large Northern California non-profit corporation with 26 hospitals, as well as affiliated medical groups, aligned medical practices, and independent research institutes. In 2008, the three medical groups historically affiliated with PAMF– Camino Medical Group (CMG), Palo Alto Medical Clinic, and Santa Cruz Medical Clinic (SCMC) – merged to form a single medical group. Today, the merged physician group operates as a single employer with more than 1,000 physicians and 4,000 employees, serving over 700,000 patients throughout Alameda, San Mateo, Santa Clara, and Santa Cruz counties in the San Francisco Bay Area. PAMF offers 40 medical specialties, a full range of medical services and modern technology, including an electronic health record and the most advanced diagnostic imaging and treatment devices. 
The PAMF Research Institute (PAMFRI) was created in 1950 as a center for basic science and clinical research. The Institute now operates a new, state-of-the-art research facility and continues its tradition of excellence in research through clinical, health services, and health policy research. The PAMFRI office building is located at 795 El Camino Real, Palo Alto, CA, where staff offices, conference facilities, as well as the main Palo Alto clinic are located. 

Laboratory:
As a part of Sutter Health, PAMF has 15 Laboratory locations, all licensed by the California Department of Health and Human Services, and certified by the federal government. 

Major Equipment:

PAMFRI maintains -20°C and -80°C freezers (on a 24-hour REES monitoring system with backup generator), three refrigerators, as well as one refrigerated centrifuge (Eppendorf 5702R) – for storing study related medication and samples. PAMF clinics have full Radiology and MRI services available as applicable for studies. 

Office:

The PAMFRI facility has approximately 38,000 square feet. It currently houses 50 academic offices and administrative staff cubicles, 4 conference rooms, and 5 patient interview/exam rooms. PAMFRI recently built a high-tech focus group room with a one-way mirrored observation room, video, and audio recording capabilities. The office space is equipped with a range of multimedia equipment, smart boards, copiers, and fax machines.
Resources:
Over the last three years PAMFRI has improved its institutional support for, and processes used by, a wide range of research studies. This is most apparent in protocol reviews, data access, and affiliations.

Institutional Review Board:

The PAMF Institutional Review Board (IRB) also serves as the Privacy Board.  PAMFRI provides the staffing and organizational infrastructure for the IRB. New projects are submitted electronically using a system (eProtocol) that allows reviewers to address questions to PIs in advance of the monthly meetings. Separate submittal tracks have been designed for clinical and social/behavioral studies with questions appropriate for each type of study. Special short forms are used for expedited reviews of studies potentially qualifying as exempt. The IRB has entered into several institutional arrangements allowing facilitated reviews in which it can either be the IRB of record or accept protocols approved by another IRB.
PAMF Computer: 

Clinical Research Department and PAMF physicians have personal computers in their respective office spaces, which are fully maintained and supported by Sutter Health’s Information Systems Department (IS). IS manages over 200 servers, including the network infrastructure supporting the PAMF Healthcare experience. As a part of Sutter Health, physicians and staff have access to secured shared drives and email systems that enable the safe transmission of communication, information, and data. These systems, as well as internet access, enable PAMF to participate in a distributed data entry system.  Physicians and the Clinical Research Staff also have full access to EpicCare for patient scheduling and management of care.  

PAMFRI maintains its own local area network comprised of over 65 microcomputers (Macintosh and PC), a Windows 2003 server for file sharing and data storage, and a Microsoft Exchange server for electronic mail. Appropriate software programs for research needs, including the SAS/JMP and STATA statistical package, Microsoft Office Professional, and Endnote, are installed with regular updates.

The PAMFRI network is protected by a hardware firewall and complex passwords in a domain environment. PAMFRI investigators can also access data derived from secure PAMF servers maintained by the Information Systems Department, which houses the clinical data warehouse and the Quality and Planning department. All data processing is HIPAA compliant. Laptops must be encrypted and no direct identifiers are allowed to be stored on desktops or laptops. All research staff have access to full-time technical support for the PAMF and PAMFRI networks. These resources ensure protection of patient personal information.

Data Access and Analysis: 
The Research Institute supports access to PAMF data and offers data analysis services. Its information analysts and information technology managers facilitate approved secure access to PAMF data and ensure that all laws protecting patient privacy are followed. They have developed Web-based tools for PAMFRI investigators to quickly access aggregated information. They also have the expertise to draw data from several PAMF systems and convert them into analytic files. 

As new patient-level variables are developed, they are transferred from the PAMF to PAMFRI servers in a de-identified form. This master research database is routinely refreshed with updated information. If a research project only needs access to these data, it qualifies for expedited determination by the IRB as an exempt study. If a study requires new data to be extracted from the identified files on the PAMF servers, a data access plan is filed with the Privacy officer as part of the IRB’s review of a waiver of authorization.

The PAMFRI Information Management Group is implementing natural language processing capabilities for the extraction of information from text fields and in creating de-identified data sets.  All this is done with the appropriate IRB review and Privacy Officer approvals.
Clinical Research:

The Clinical Research department has staff available to consent, screen, and follow-up with patients. It has the necessary offices, exam and interview rooms, and medication and specimen storage and experience to successfully complete all components of FDA-regulated clinical trials. 

Affiliations and Administration:

PAMFRI is a formal affiliate of both the Stanford and UCSF Clinical and Translational Science Awards and has multiple projects with each as both prime and subawardee. Contract information is tracked electronically (TractManager). Proposals are often reviewed in parallel for scientific and administrative content to minimize submittal lead-times.
Scott & White Hospital
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Scott and White Memorial Hospital and Scott, Sherwood and Brindley Foundation
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Not-for-profit, integrated healthcare delivery system.

501(C)3
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2401 South 31st Street
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076697960
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Date of Negotiated Indirect Cost Rate Agreement with DHHS:

September 1, 2005

Indirect Cost Rates:
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About Scott & White

Scott & White Memorial Hospital and Clinic; Scott, Sherwood and Brindley Foundation; and the Scott & White Health Plan are three components of one of the largest multi-specialty group practices in the United States.  Founded in 1897, Scott & White is a not-for-profit institution, designated as a 501(c)3 organization by the Internal Revenue Service.  Scott & White’s primary service area is a 25,000 square-mile area of Central Texas, but its reputation draws patients from the Southwest and other parts of the United States, and Mexico.  The Scott & White Health Plan is responsible for the medical care of almost 200,000 individuals in the Central Texas service area. 

In addition to the 636-bed hospital and multi-specialty clinic in the city of Temple, Scott & White has 19 regional clinics offering primary care throughout Central Texas. These range from the Bryan/College Station area in the East, the Waco area in the North, the Round Rock area to the South, and West to Gatesville.  Approximately 1.5 million patient visits are completed annually by more than 600 Scott & White physicians, all of whom hold faculty appointments with the Texas A&M University Health Science Center College of Medicine.  As the primary teaching facility for the TAMU College of Medicine, Scott & White is responsible for the medical training of more than 300 residents and fellows each year in 29 post-graduate medical education programs.  Scott & White physicians also undertake the clinical instruction of Texas A&M’s medical students who now can complete all four years of medical school at the Temple Campus.  Roughly 500 nurses from ten nursing schools, and 200 students in 50 allied health professions programs from throughout the nation are trained each year by the skilled staff at Scott & White.  Nearly 8,000 practicing medical professionals from all over the United States sharpen their medical skills during continuing medical education programs conducted by Scott & White physicians and scientists every year. 

Organization 
Main Hospital Campus includes the Scott & White Memorial Hospital, Scott & White Clinic, Center for Diagnostic Medicine, Scott & White Pavilion (Outpatient Surgery Center, Eye Institute, and Pain Clinic), Pediatric Ambulatory Clinic, Mental Health Clinic, Scott & White Health Plan, Medical Research Building, Medical Education Building, and supporting labs and facilities. 

Temple West Campus incorporates the Continuing Care Hospital (a long-term acute care hospital), and is also home to the Scott & White Cancer Research Institute and the Texas Bioscience Institute. 

Scott & White Hospital, University Medical Campus, Round Rock is a new facility that consists of a 72-bed hospital in conjunction with our newest specialty clinic at the University Medical Campus. 

Clinics: Scott & White also operates 19 clinic sites in the region, including Temple, Belton, Killeen, Waco, Gatesville, Round Rock, Pflugerville, Taylor, Cedar Park, Georgetown, Hutto, College Station, Hewitt, Bellmead, and Moody. 

Ratings

In 2004, Scott & White was ranked by Solucient, a healthcare information firm, as one of the top 100 hospitals and as one of the top 15 teaching hospitals in the United States.  Scott & White has also recently been designated by The American College of Surgeons as the only Level 1 Trauma Center — for both adult and pediatric patients — between Dallas, San Antonio, and Houston. 
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