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ABSTRACT

Although technology has sometimes been the cause of rising healthcare costs, telemedicine technology has been proposed as a means to increase productivity in the workplace and reduce resource utilization for high-risk populations. The Veterans Health Administration (VHA) in April of 2000, implemented an expansive telemedicine technology initiative in its Sunshine Network, covering veterans in south Georgia, Florida, Puerto Rico, and the Virgin Islands through the Community Care Coordination Service (CCCS). The initiative uses home telehealth technology to support veteran healthcare. Choosing appropriate tools to enhance care coordination and matching technology to specific patient needs was vital to the success of the CCCS model. A technology algorithm was developed across the Network initiative and grew out of a need to identify and benchmark best practices. An evaluation methodology developed by a health economist and his research team at the University of Maryland was used to determine patient satisfaction with technology and functional status through a validated instrument. Outcomes were for 791 chronic medical and 120 mental health patients. Patient satisfaction was extremely high, patients used technology without difficulty and acceptance was greater than expected. Patients' perception of health as surveyed with the functional status instrument showed improved perception in many factors including pain, physical, and social functioning. 

INTRODUCTION 

A

LTHOUGH TECHNOLOGY has sometimes been the cause of rising healthcare costs, telemedicine technology has been proposed as a means of increased productivity in the workplace and reducing resource utilization for high-risk populations.
,
 Many healthcare organizations, both private and governmental, have been exploring the use of telemedicine technology as a possible cost-effective mode for managing the ever increasing burden of chronic care.
,
,
,
 The Veterans Health Administration (VHA) in April of 2000 implemented an expansive telemedicine technology initiative in its Sunshine Network, covering veterans in south Georgia, Florida, Puerto Rico, and the Virgin Islands. For purpose of this article the term telemedicine technology or simply technology is used to describe the home Telehealth equipment deployed in the VHA initiative. This included the Health Buddy, a disease management tool from the Health Hero Network, the Aviva 101OSLX and 1010XR audio-video units from American Telecare, Wind Currents TelevYou 500 videophones, personal computers with Internet access, Polaroid instamatic cameras, and the telephone. 

The Community Care Coordination Service (CCCS) 

The VA Florida-Puerto Rico Veterans Integrated Service Network (VISN 8) is an integrated system of seven hospitals, 10 multi-specialty outpatient clinics, and 28 community-based primary care clinics. Currently, over a million and a half veterans reside in the VISN 8 service area and, of those, 45% are 65 years of age or older.
 The Sunshine Network began moving in the direction of utilizing telecommunication technologies to improve business practices, patient safety, non-institutional care, expansion into the home health sector, and development of new alliances with the community to expand healthcare delivery. These new technologies were implemented to help the Network meet key strategic priorities such as improving access to care, reducing costs, and utilizing non-institutional alternatives for long-term care. 

In considering potential beneficiaries from technology, it was noted that 4% of all veterans in the VISN 8 service area (a group defined as high risk, high use, high cost) were consuming over 40% of the Network's resources.7 To better care for these patients and utilize resources more efficiently, a new care model was developed, namely the Community Care Coordination Service (CCCS). The CCCS comprised a structured care coordination system that provided the professional care coordinator with innovative technologies. CCCS leaders then worked to identify and deploy best practices across all facilities in VISN 8. 

To stimulate innovation in delivering care through the use of technology, a Network-wide call for proposals, resulted in the funding of 8 clinical demonstration projects. The goal was to improve the coordination of care, use of technology as a tool to reduce healthcare utilization in a population of high-risk, clinically complex, high-cost veterans. Several common chronic conditions such as hypertension (HTN), congestive heart failure (CHF), lung disease (COPD), post-traumatic stress disorder (PTSD), and schizophrenia were managed in the population. 

Technology. Choosing appropriate technologies to enhance care coordination was vital to the success of the CCCS model. At the start of the program, equipment fairs were conducted to familiarize staff with available technology that can be used in the home, as well as attendance at technology conferences and a review of the literature to explore the actual experience with these.
,
,
 The staff from each project selected the technology that best met the needs of their own patient populations. Selecting technology for the program was based on the primary diagnosis for enrollment, age, and the results from the literature search and product review. Several technologies were reviewed for use in the home or other residential settings and those selected included traditional telehealth with and without peripheral attachments, the Aviva and TelevYou, an in-home messaging device, the Health Buddy, with single, dual, and tri-morbid disease management dialogues, and instamatic cameras for diabetic wound care management, and personal computers with Internet connectivity for supervised chat rooms. Both of the home telehealth units used included two-way audio-video connectivity.. Many of the projects operated in rural areas with old phone line infrastructure. Because of this, both units used POTS (plain old telephone service) instead of the higher speed ISDN technology. In addition, the Aviva unit has vital sign capabilities as well, including blood pressure, heart rate, heart and lung sounds, oxygen saturation, and weight. These units were often deployed in congregate settings such as assisted living to help reduce the cost of the unit per patient. The in-home messaging device, the Health Buddy, is a web-based application that connects to the Internet from the patient's home via a toll-free number daily. The dialogue, a series of questions and answers for the chronic disease veteran was developed in collaboration with CCCS staff and symptom parameters were adjusted to comply with VHA clinical guidelines. Staff accessed the answers over a secured web site on a daily basis. An instamatic camera was selected for diabetic patients to use for weekly photographs of their diabetic wounds. The camera was extremely easy to operate and train patients and caregivers. The camera has two lights that come together at the picture perfect distance. It uses special grid-lined film that enhances the assessment of the healing process. Finally, personal computers with Internet access were placed in the homes of mental health patients. A chat room mechanism was used to facilitate group dialoging. 

Technology algorithm. At the end of the first year of the project, each site established an algorithm specifically describing the technology selection of their own individual project, and the attributes that would match user clinical need and ability to use technologies. The CCCS Patient Technology Algorithm (Fig. l) grew out of a recognized need to identify, benchmark, and consolidate clinical practices across the programs. While interviewing prospective patients, it was evident that education, impaired vision, manual dexterity, willingness to use technology, and compliance with the medical regimen, would all have an effect on the Veteran's participation in the program. The demonstration projects within the CCCS began categorizing the information learned through patient interviews, face-to-face admissions, and ongoing contact. Caregiver and family support was also monitored. As technology use began, compliance could be monitored and patient comments about ease of use documented. 

It was important to identify that patient clinical need and ability, not the type or brand of technology drives the algorithm. As technology and patient condition change, the algorithm can guide selection alternatives. The algorithm focus on clinical need and ability expands its use as a decision tree for many clinical populations. This offers a structured tool for formal testing as the home technology industry grows. It gives the patient the best possible opportunity to be successful and compliant with a care coordination program. The algorithm represents not only technology assignment but also the positive intervention of the care coordinator role. All technology used complied with the Joint Commission on Accreditation of Hospital Organizations (JCAHO) durable medical equipment and infection control standards. 

MATERIALS AND METHODS 

A Health Economist from the University of Maryland and his team developed an evaluation methodology using periodic data collection at 6-month intervals. A series of repeated measure analysis of covariance modeling was used. Patients enrolled in the program met both clinical and resource utilization criteria. These criteria were defined for each program population and were based on the diagnosis, clinical stability, number of hospital admissions, clinic and ER visits within the year prior to enrollment, and support needed in the home. In addition to clinical criteria, participants were part of a Network subset of 8,704 veterans identified as high cost in the prior year (>=$25,000). Chronic conditions included diabetes, hypertension, schizophrenia, and depression. While a patient would be admitted for a specific health problem, all chronic conditions were monitored and referred to the primary care provider as the clinical assessment warranted. This represented a major concept of the program. Patients were assigned one care coordinator who facilitated clinical intervention across the complex VHA continuum of care. The care coordinators determined appropriateness of patient referrals and made contact to establish willingness of veterans to participate. It is important to note that the assessment done by the care coordinator also screened patients for functional and cognitive ability in relation to using technology. Patient and provider satisfaction was collected at baseline and every six months thereafter. Patients (n = 269) were randomly selected to complete a phone survey during which they were asked questions about their primary technology device. All providers (physicians and nurse practitioners) were sent an anonymous survey and asked to mail the completed form back to CCCS staff. Additional patient satisfaction and compliance data was obtained through the in-home messaging device. The device asked patients at regular intervals if they were satisfied with the equipment, if it was easy to use, and also calculated daily compliance for answering the sessions. Functional status as measured by the SF-36V; a validated tool for 
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FIG. 2. Health buddy blood pressure compliance.







measuring health perceptions in veterans was also conducted by survey at baseline and 6-month intervals,
 Domains measured included physical functioning, role–physical, bodily pain, general health, vitality, social functioning, role–emotional and mental health. In an effort to simplify scoring the developers of this tool created composite scores that summarize the physical and mental health components. A paired t test was done to determine the means and changes in the scale for both chronic disease and mental health populations. 

RESULTS 

The population consists of 791 chronic medical disease and 120 mental health patients. The Health Buddy allows for data to be collected in a store and forward system. This permitted data aggregation across programs as well as by clinical parameters. There was 95% compliance for diabetic medication use. There were a significant number of veterans taking anti-hypertensive medications in both the chronic disease and mental health populations. Initial medication compliance upon enrollment was at 63%. Compliance was monitored quarterly by reviewing prescription refill patterns, reviewing progress notes for medication issues and talking directly with patients and their caregivers. A target goal of 78% was set based upon VHA performance measure standards. 93% compliance for both populations has been replicated consistently over more than one collection period (Figs. 2 and 3). 

There was an overall daily compliance with answering the device of 88% in the combined Chronic medical and mental heath populations. Patients had a 94% satisfaction rate with their primary technology device at 12 months post enrollment. They also reported their technology device to be easy to understand {93%), easy to use {95%), and generally reliable (87%). These same patients were also queried about their satisfaction with the CCCS program and field staff. Patients reported the CCCS program helped educate them about their chronic disease (90%), helped them manage their health better (88%), improved communication between themselves and their 
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primary provider (82%), and made them feel more secure (85%). Most significantly patients stated they would recommend participation in the program to other veterans (95%). Provider satisfaction has also been high but the response rate to mailed surveys was low. Providers reported that communication between themselves and the care coordinators was timely and appropriate (90%), they believed the program was beneficial to their patients (92%), and they would refer patients to the program (95%). 

Functional status data from surveys done at
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baseline and 6-month intervals demonstrated improvements in several parameters. Patients also had no change in some parameters that was viewed as a positive outcome due to the severity of their chronic diseases (Figs. 4 and 5). Patients were thus able to live at home and their perception of their health status did not deteriorate. 

DISCUSSION

Clearly a possible advantage of using home telehealth technology lies in building clinical bridges between the patient and the healthcare system. It has been apparent from the start of the CCCS that technology was a tool in the care coordination process. Any device utilized had to be easy to use, improve communication between the patient and provider, and provide pertinent information to both parties. Developing an algorithm to help clinicians build these bridges in the most efficient and effective way demonstrates the intrinsic strength of the CCCS program. Patients were highly satisfied with the technology. The formation of a human bond was never an issue, even though these bonds often developed initially through the technology and not face-to-face interviews. 

The use of technology must have a positive business as well as clinical impact on any healthcare system. If the use of technology adds cost and not efficiency to a process then little or no financial benefit will be attained. Clinical programs must examine a range of devices to fit a range of clinical need and patient ability. The most costly device does not work for the management of all chronic health problems. Selected CCCS technologies proved themselves to be cost-effective in reducing resource utilization while maintaining quality. Data evaluation from large populations of enrolled patients will enhance the conclusions on both best practices and cost benefit in home telehealth processes. 

Staff acceptance of the technology has been a major hurdle. Provider satisfaction has varied between project sites. Providers were satisfied with the increased communication and information received on project patients but not all embraced the use of technology to get that information. Once the value of the CCCS model was demonstrated particularly to primary care providers then the technology acceptance became less of an obstacle. Technologies must fit into a defined process of care in order to provide solid clinical outcomes and practice patterns that can be replicated. The CCCS program has accomplished this through emphasizing care coordination and using technology as a tool to expand clinical communication into the home. Through assessment and remote monitoring, ongoing clinical data is incorporated into a treatment plan that really does connect the patient, the health care system, and the provider. 

Many care / case management systems exist in the industry today. These systems often do not address coordination issues across the continuum of care but rather look at episodic care. The key difference between the CCCS program and those is the combination of care coordinator role across the continuum of care and the use of technology. Coordination of care is a major factor in the successful management of chronic disease. A true partnership with technology may be the best way to make management of chronic care more efficient and effective for high-risk populations. 
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