Name of Applicant (Last, First, Middle): Calvitti, Alan

RESEARCH SUPPORT AVAILABLE

WIISARD SAGE: Self-Scaling Systems for Mass Casualty Management –PENDING

Principal Investigator: L Lenert

Agency: National Library of Medicine R01LM009522-01

Award Amount: $3,724,000

Duration: 4/1/2007 to 3/31/2012

Score 143 (percentile 8.8)

The objective of this proposal is to develop and test advanced middleware for mobile computing in mass casualty settings. Research will focus on creating systems that maintain group work capabilities in settings of network segmentation (loss of contact with main servers) and settings with self-aggregating and scaling capabilities (expanding as new types of first responder units arrive on the scene).

Using Absence Causing Symptoms to Monitor Child Health – PENDING

Principal Investigator L Lenert

Agency: National Institute of Biomedical Imaging and Bioengineering R21EB007466-01A1

Award amount $275,000 

Duration: 4/1/2007 to 3/31/2007

Score 158 (percentile 13.7)

The objective of this proposal is to develop and test the feasibility of a telephone based system for collecting data on the symptoms that a child is experiencing that result in his or her absence from school, at the time when a parent calls in to report the child will be ill, and then to assess the usefulness of this data source in detecting nascent outbreaks.

Wireless Internet Information Systems for Medical Response in Disasters (WIISARD) – ACTIVE

Principal Investigator: L Lenert

Agency: National Library of Medicine

Contract No: N01-LM-3-3511; 09/30/03 – 9/29/07 

Award amount $4,070,000

The major goals of the WIISARD project are to develop a wireless Internet information system to solve life-threatening medical problems arising in acute field care of disasters and terrorist attacks, and create a sustained living laboratory to study computing and wireless networking issues arising in field care of victims of disasters and terrorist attacks

SPONSOR’S PREVIOUS FELLOWS/TRAINEES

I have trained 16 postdoctoral fellows. Representative trainees are listed below, including their current title and occupation.

Daniel Cher, M.D. Associate Professor, McGill University Department of Medicine, Montreal, Quebec, and Principal, Exponent Health Group, Palo Alto, CA.
Christine Elnitsky, Ph.D.  Health Science Specialist, Department of Veterans Affairs, Washington, DC.
Mary Goldstein, M.D. Professor of Medicine, Department of Medicine-PCOR, Stanford University, Stanford, CA.
Susan Lee, M.D. Clinical Assistant Professor, UCSD, School of Medicine, San Diego, CA.
Arash Naeim, Ph.D. - Assistant Professor (IR), Department of Medicine-Hematology & Oncology, UCLA, Los Angeles, CA.

TRAINING PLAN, ENVIRONMENT AND RESEARCH FACILITIES

Dr. Calvitti’s training plan projects over the next three years to equip a skilled Ph.D. in engineering with the knowledge of procedures for clinical research in quality improvement. To achieve these ends, we draw upon classes from UCSD’s regularly offered graduate courses (primarily in computational statistics) and Clinical Research Enhancement through Specialized Training program. These will equip Dr. Calvitti with the necessary skills to evaluate the advances in methodology that he proposes to work on in clinical environments. He will also take additional classes in data mining methods through the University and in good practices for clinical research and research ethics as required.  

Concomitant with this, he will pursue a research agenda first obtaining data from the computing systems of our institution and region on healthcare process and then visualizing temporal patterns within these systems. Work will be guided by two use cases: pneumonia care in the emergency department and bottlenecks that prevent appropriate timing and by clinical reminders in the General Medicine Firm clinics.  In each situation, Dr. Calvitti will work with established clinicians responsible for quality improvement activities in these areas to understand process and then develop strategies for improvement based on visualizations of temporal patterns of data from IT systems.  

Dr. Calvitti will be a trainee within the environment of the Veterans Affairs San Diego Healthcare System Health Services Research Unit. This unit has seven total faculty and is integrated with other Veterans Affairs HSR&D activities nationally. There is a monthly research conference and multiple ongoing teleconferences sponsored by the VA system. The research unit is located on the grounds of the main VA Hospital for the San Diego region and actively works with hospital staff on quality improvement activities. This provides an ideal environment for the applicant to conduct his research. Resources available within the unit include large-scale (multi-terabyte) servers and workstations designed for processing of large data sets. Computer systems and administrative interfaces with the Information Technology Service are supported by a dedicated, experienced computer analyst (Walter Boyle) with more than six years experience with the VA in clinical and research environments. VASDSH R&D occupies the entire second floor of the 34,000-square-foot Veterans Medical Research Foundation (VMRF) Research Building, with approximately 10,000 gross square feet of dedicated space in this building. Physical resources relevant to the proposed research plan include: 1) A focus group room with observation area behind mirrored glass and the ability to record audio. This facility may be upgraded to allow video recording; 2) Computing resources which include workstations with secure connectivity to the VAHS clinical intranet using an architecture that supports Health insurance Portability and Accountability Act (HIPAA) standards for data transmission of email messages. In addition to access to the local VASDHS facility, this network has access to the VISN-22 regional data warehouse. Clinical and administrative datasets are abstracted from the VISTA clinical information system, warehoused at the VISN-22 facility over a sliding five-year period, and updated monthly. VISN-22 includes a research program component to facilitate access for researchers to electronic medical data. The VISN 22 Data Warehouse allows for easier access to data, with the advantages of a relational database. VAHS facilities have a well-instrumented clinical and administrative information system (VISTA and ancillary systems) with a high degree of data capture.  This facility is directly adjacent to the UCSD School of Medicine and the other parts of the University campus.  

The primary aspect of the environment that facilitates Dr. Calvitti’s proposed activities is the health information system of the VA Hospital. This is a completely computerized facility using VISTA system and CPRS for patient care. All medication use is tracked by bar coding technologies. An 802.11 infrastructure is available for wireless communications throughout the hospital. The facility is virtually paperless and is a model of the types of advanced healthcare systems we can expect in the future. Therefore, it is an ideal environment for Dr. Calvitti to train. Dr. Lenert is closely connected with the quality improvement structure of this hospital, having been on staff there for eight years and participated in numerous activities with the Performance Improvement Service, Pharmacy, Emergency Department, and Firm Clinics. 

This raises the question of whether the proposed fellowship should be supported by the VA rather than AHRQ. This is a fair question. The proposed work is at the interface of informatics and quality improvement methods and is not under current structures fundable from VA sources. It is neither formal informatics research (limited to only a few VA Centers affiliated with NLM training programs) nor Health Services Research (which focuses more on systems of care than on micro-processes and safety). The interdisciplinary research agenda proposed in this application does not fit well within any established VA program and, as a result, has not been well received by HSRD reviewers. We have therefore submitted this proposal to the AHRQ, with the hopes that this agency’s reviewers better understand the importance of novel interdisciplinary approaches to safety and efficiency issues in healthcare.

The applicant will learn about clinical care process and the health information environment of the VA during his fellowship.  Specifically, the applicant will continue to study data mining and data visualization methods, using courses on campus, and informal training from his principal supervisor.  He will also learn about various quality improvement approaches (TQM, CQI, Sigma Six, etc.) that are commonly used within healthcare organizations and learn to integrate non-linear modeling and visualization approaches with these methods. He will also learn to process for management of change within healthcare organizations, including working with physician and other healthcare provider thought leaders, to change behaviors. These skills will enable the applicant to pursue a career of research creating new methods for quality improvement and safety research based on non-linear system theory.

NUMBER OF FELLOWS/TRAINEES TO BE SUPERVISED DURING THE FELLOWSHIP

0 predoctoral; 2 postdoctoral trainees: Dr. Calvitti and Dr Lai.

APPLICANT’S QUALIFICATIONS AND POTENTIAL FOR A RESEARCH CAREER

Dr. Calvitti is a unique individual to bring into quality improvement research. He is a non-linear control engineer trained at Case Western Reserve University with an outstanding Ph.D. thesis.  Over the past two years, he has worked as a fellow, focusing on developing KDD+Viz –based analysis for a wireless emergency medical record system (the WIISARD project). He has done an excellent job and has a paper ready for publication detailing his work. However, I came to believe that his talents as a control engineer were not fully being utilized. This realization was prompted in part by a recent joint Institute of Medicine- National Academy of Engineering report on Systems Engineering for Medicine. This ground -breaking report urges a systematic application of System Engineering Theory within Medicine to translate successful methods from manufacturing and other application domains to study and analysis of healthcare. Alan has the ideal background to begin work on such an initiative. What he needs, and what we will supply during this proposed AHRQ fellowship is training in clinical and health services methods necessary for successful evaluation of the KDD-Viz approach and subsequent interventions. 

In the past two years working with Dr. Calvitti on the WIISARD project, I have found him to be an exceptionally thorough researcher, who grapples with the most difficult concepts, beginning with a laboriously detailed review of the literature, and following forward on the basis of first principles. He is almost unable to accept a theory or principle as an assertion. He has to understand the intellectual basis for it. He is a man who is driven to understand. 
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