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Health Informatics and Community Health:  

Support for Patients as Collaborators in Care

P. F. Brennan

Abstract:  Health informatics has much to offer community health care.  Computer networks and telecommunications provides particular support that can enhance the collaboration among clinicians, care providers and patients.  Special-purpose computer tools referred to as Consumer Health Informatics represent the application of computer and information technologies specifically to support the health information and communication needs of patients and lay persons.  Research projects like ComputerLink and CHESS demonstrate that CHI is acceptable to patients and promotes self-care and disease management.  Three grand challenges must be faced to insure realization of the promise of health informatics to community health care: development of knowledge management and information discovery tools for patients, insurance of health information literacy for all persons, and re-engineering clinical practice to capitalize on patients as full partners in health care.
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Contemporary health care is characterized by two seemingly paradoxical initiatives:  translational medicine [
] and community health.  Translational medicine contributes to quality health care by insuring rapid deployment of basic biomedical research findings into clinical practice.  Community health strives for improved health of populations by emphasis on the contextual causes and environmental interventions.  Both share a common core of collaboration, with translational medicine resting on interaction between bench scientist and bedside clinician, and community health relying on partnerships among members of the public sector, including clinicians, community institutions and, most importantly, patients.  Together these two advances, translational medicine and community health, portent a future where the community becomes the site of even the most technologically advanced care practices.  The success of migration of sophisticated, effective health services from traditional institutions to the community depends on the existence of health information resources that support collaboration among key participants.

The purpose of this paper is to explore the application of health informatics to community health care, with particular emphasis on technologies that enhance collaboration among clinicians, care providers and patients.  Section one examines the challenges of community-based care, noting the trend of migration of acute care services from the hospital to the home.  Section two describes established and emerging health informatics technologies designed to meet the challenges of community-based care, with a focus on Consumer Health Informatics (CHI).  Section three highlights three grand challenges that health informaticists must address to insure development of information technologies that support the patient as a key collaborator in accomplishing health care goals.

Burnes-Bolton and colleagues [
] define collaboration as the forming of partnerships to insure health goals while capitalizing on the strengths and resources of each participant.  Partnerships for community health generally occur between institutions, such as hospitals and home health agencies, or physicians' offices and occupational therapists, and emerge because the patients served by one institution require services provided by the other institution.  Many examples of successful partnerships exist, including those involving only health sector organizations as well as new, intersector alliances of health organizations and aligned community entities such as school systems.  The information management challenges of these institutional partnerships are many and require creative technological as well as political solutions to support information sharing and collaborative decision making (see [
] for examples of successful solutions).  However, lacking attention in these webs of partnerships is explicit consideration of the patient as a full partner in the community-based health care delivery process, resulting in concomitant absence of attention to the information technology needs of patients.  

Contemporary health care is less the purview of the solo practitioner and more commonly the result of explicit and implicit collaboration across disciplines.  Interdisciplinary community‑based health care rests on the full contributions of all health disciplines, including physicians, nurses, physiotherapists, social workers and health visitors.  These loosely coupled teams face complex challenges at the end of the 21st century.  They must advance the health of populations while providing professional services that accomplish the four challenges of home care:  motivate, monitor, mentor and mend.  Information technology plays a key role in insuring communication and coordination among the members of the team and, importantly, provides a mechanism for delivering health services that serve to motivate patients to participate in their own health care, monitor their progress, mentor them in new ways and aid the mending process. 

The challenges of contemporary community-based health care demand that we understand and make good use of the resources patients provide as members of the health care team and provide them with the information technologies that support patients as partners.  The traditional view of patient as passive recipient of health care services must give way to an enlightened view of the patient as a smart, capable collaborator, the resources of which must be skillfully assessed and applied to augment and extend the ability of the health care delivery system to accomplish its goals.  

Patients already play important, active roles in health care.  There is growing recognition of the value of understanding patient preferences for care in making treatment decisions [
] and in carrying out treatment action plans [
].   Patient preferences for treatment options or health outcomes may become the deciding factor in selecting among two equally successful clinical treatments.  These preferences also serve as guidelines for action, advising clinical care providers of the patient's wishes for life support or extreme measures [
].  Patients play an essential role in treatment, carrying out clinical directives in the home and monitoring for changes in their health states.   It is logical and timely that our information technologies focus directly on the patient as an active user of informatics developments and an active beneficiary of their products.

Patients require information technology to aid them as they engage in self-help, self-care and disease management activities.  Self-help activities include the health learning and coaching support needed by patients to live in as healthy a way as possible and may include social support, general health education, and life style modification strategies.  Importantly, self-help activities commonly occur in the absence of an identified health professional, focusing instead on helping patients help themselves envision and enact health lives.  Self-care represents those activities that patients conduct in coordination with professional counseling and reflect a negotiated agreement in degree and direction. 

Research on the experience of patients and families living at home with complex illness has shown three important, consistent findings.  First, patients must cope with novel decisions that arise unpredictably.  Second, social isolation secondary to stigma of illness or the fatigue resulting from the primary pathology is common, disrupting the familiar social bonds that provide peer support and assistance.  Finally, geographic and temporal barriers prevent patients from accessing available health resources, such as support groups and educational services.  

People and institution-based services are only part of the solution to these challenges.  Health informatics applications, particularly those resting on computer and communications technology, offers new promise to facilitating patients' participation in care and full partnership in the health care delivery team.  This emerging direction with the health informatics field, referred to as "Consumer Health Informatics" (CHI), strives to put health information resources in the hands of consumers.  There are three types of CHI:  communication services, general health information, and personal health data and three key ways to deliver consumer health information:  digitized print, broadcast media, and the Internet.  The Internet encompasses health-related WWW sites and knowledge-resources, including literature databases.  Each of these holds special benefit for patients.  It is useful to examine early experiments in CHI to demonstrate the readiness of patients to make use of these technologies and the strategies professionals can employ to capitalize on their value.

Prototype Consumer Health Informatics Applications

The ComputerLink Projects.  The ComputerLink projects involved the development and evaluation of computer networks as a mechanism for delivering nursing care to homebound ill persons and their caregivers. ComputerLink provided three services to users:  information, organized in an Electronic Encyclopedia; communication, including public bulletin boards and private mail; and a decision support service.  One ComputerLink served persons living with AIDS [
] (PLWA); the second targeted caregivers of persons with Alzheimer’s Disease [
] (AD Caregivers).  Participants in the research projects used Wyse30 computer terminals based in their homes and linked via plain, ordinary telephone systems to a computer network.  

The effects of the ComputerLink interventions were evaluated in field experiments.   Sixty PLWAs participated in a 6-month field evaluation; 102 AD caregivers participated in a 12‑month field evaluation.  Each group was randomly halved, with one group receiving typical home care and the other using ComputerLink.   

Each of the ComputerLink networks had a project director who served as the nurse moderator of the system.  The nurse moderator made an initial in-home visit to each participant to assess his/her needs and trained the user in the use of the ComputerLink system.  The nurse moderator then scanned the public areas of the ComputerLink system daily, updating information, posting announcements and trouble-shooting as necessary.  Additionally, the nurse moderator monitored logs of users' public and private accesses, responded via electronic mail to users' anonymous questions, and facilitated discussions in the communications area. 

The ComputerLinks each provided the same three services.  The Electronic Encyclopedia consisted of information screens designed to enhance self-management, promote effective home‑based treatment of patients and promote patient/caregiver understanding of illness-specific issues.  The Electronic Encyclopedias were developed through a series of interviews with PLWAs and AD caregivers and through analysis of existing home health care services.  From these interviews and analysis, topics were identified, content composed, and information segmented into freestanding blocks.  Where possible, existing texts, including authorized reprints, were obtained and digitized for inclusion in the Electronic Encyclopedias.  Once ComputerLink was operational, participants could review the material in the Electronic Encyclopedia by selecting key words from a menu or by browsing screen-to‑screen through over 200 electronic pages.

The second service, Communication, included several public/private options:  (1) an unrestricted public bulletin board, which allowed users to post by name or anonymously anything that was on their minds for open, ongoing discussion; (2) private electronic mail, through which users could send and receive their own private electronic mail, including messages from the nurse moderators answering their personal health care inquiries; and (3) a question/answer area, in which answers to questions posed anonymously by users were posted by the nurse moderators. 

The third service, Decision Support, helped ComputerLink users make choices about which personal decisions were necessary, how they could best express these decisions, and how they could best generate insights for such decisions.    

The operational period lasted for a four-year period (1989-1992) to accommodate the two field experiments.  There were approximately 15,000 log ons to both ComputerLinks, averaging 10‑13 minutes per log on.  All PLWAs in the experimental group accessed the ComputerLink (mean access count per subject 297; median 129); generally, subjects accessed the system twice a day.  Over the entire experimental period, PLWAs accessed the system a total of 8,449 times.  A typical encounter with the PLWA ComputerLink lasted 12.5 minutes.  PLWAs used the ComputerLink at all hours of the day and night.  Most encounters occurred between 10 PM and 3 AM and included use of at least two ComputerLink functions.  All AD caregivers in the experimental group also accessed the network, making a total of 3,875 accesses to the AD ComputerLink.  AD caregivers accessed the ComputerLink a mean of 83 times (s.d.101.86). The mean length of encounter was about 13 minutes; most accesses involved the use of two or more features.  In both ComputerLink studies, users accessed the communications area most often (in at least 85% of all encounters) and spent most time in this area (average of 10 minutes in a 12-13 minute encounter).  Participants in both experiments used the Decision Support areas less often than other services of the ComputerLink (89 times by the AD Caregivers; 140 times by the persons with AIDS).

Comments from users revealed that ComputerLink served as a "support system without walls" for homebound PLWAs and Alzheimer's caregivers.  Statistical resolution of hypotheses revealed modest effects of ComputerLink on decision making and social isolation.  Among PLWAs, use of ComputerLink led to a reduction in social isolation once the effects of depression were controlled (r2 .39; F 16.24; df 2, 48; p <.01).  Among AD caregivers, ComputerLink led to improved confidence in decision making (net change ComputerLink Group +1.53; Control Group -0.20; F = 9.73; df 1,93; p < 0.001).  The randomized field experiments employed to evaluate the ComputerLink projects revealed that access to ComputerLink improves decision‑making confidence but not decision‑making skill and, for some persons, leads to a mitigation of the negative effects of caregiving [
].

ComputerLink was the first project ever to demonstrate that existing computer networks can be customized to address the home health care needs of chronically ill patients and their caregivers.  ComputerLink featured two innovations:  (1) information tailored to the health concerns of a specific population; and (2) a technical interface designed to be used by laypersons. The communication features of the ComputerLink added a socialization dimension that appeared to facilitate patient's self-care and disease management activities.  ComputerLink, thus, has major long-term implications for effective, low-cost, indirect clinical service delivery and it serves as a prototype for other nursing care uses of the Internet.

Additional CHI examples:  Other examples of innovative information technology systems provide successful demonstrations of the use of computer and communication technologies in community care.  For instance, the Comprehensive Health Evaluation and Social Support project (CHESS) uses a client-server model to implement disease-specific counseling and support services [
].  Like ComputerLink, CHESS provides home care support to ill persons but is directed to women concerned about or actually in treatment for breast cancer and persons with AIDS and is now expanding to address the needs of persons with substance abuse problems and heart disease.  CHESS is a freestanding system, not a special set of services within a larger network.  It provides graphics and sound but requires a more complex and expensive personal computer platform than does ComputerLink.

“Telepractice” [
] employed a voice-telephone platform to provide social support and clinical management for women in high-risk pregnancies.  It has been expanded to assist visiting nurses to care for persons with chronic cardiac disease.  Lindberg and colleagues (1997) report the use of two-way television linkage between home and clinic, allowing patients a daily 'videovisit' for health promotion, disease management, and medication checks.  Health Maintenance Organizations (HMOs) have begun to offer telephone-triage and Internet connections for education and patient assistance [
].  WWW sites addressing accepted and alternative health approaches to self-help abound.  These health informatics applications illustrate the use of telecommunications to support patients in the full range of health care activities:  self-help, self‑care and disease management.

Important challenges remain to fully integrate computer and communications support to patients in the community with the formal health care delivery system.  Such integration would support better communication between patients and their primary care clinicians and would allow patients full access to their clinical records.  Integration would also permit better hospital‑to‑home discharge support and would help insure the linking of patients' clinical records from diverse providers into a coherent document.  Security poses a major challenge to both combining records from multiple agencies into a single document as well as in linking patient‑focused health informatics applications with clinical information systems in hospitals and clinics.  The W3-EMR project [
] and the CareWeb [
] provide two alternate strategies employing Web-browser technology to permit display of patient records integrated from diverse legacy systems.  The PCASSO system [
] is designed to provide secure access to clinical data for health care providers and their patients using the Internet.  It capitalizes on existing security operations and audit strategies to permit patients to access their own health records and authorizes specific actions for professional users based on their role in the patient's care.  

Research has demonstrated that patients are willing users of computer and communication technology for health purposes.  Slow but steady progress is helping to resolve the technological challenges and organizational boundaries that interfere with providing the information technology support needed by patients in the community.  The final section addresses the grand challenges that remain in developing and deploying health informatics technologies to support patients as collaborators in their care.
GRAND CHALLENGES

Three grand challenges have yet to be addressed in the development and deployment of health informatics technologies to support patients and collaborators in their care.  These challenges address capacity-building issues, identifying the technical and human resources needed to insure that health informatics applications directly addressing the needs of patients as users are built and, once built, are effectively deployed in the process of delivering health services.  

Grand Challenge 1:  Knowledge management and information discovery tools for patients

Most of the health informatics applications employed today were conceived with the user model of a professional user.  These applications presuppose knowledge levels, motivation, and skill levels more commonly found in health care workers, not health care consumers.  Yet, as health services become more specialized, patients themselves must assume many of information processing and knowledge integration activities.  In the absence of cross-institutional records and communication systems, it is up to the patient to convey the treatment plan of one clinician to another.  Furthermore, the reduction in the time available for professional service places a time‑urgency on the encounter, reducing the opportunity for patient teaching and coaching activities.  Finally, managed care models that foster adherence to organizational standards may inadvertently reduce clinicians' willingness to provide full information about treatment options to a patient whose financing structure limits them to a select few.

Patients themselves, then, keep records, convey information, and search for knowledge.  Appropriate interfaces must be designed to facilitate patients' perusal of clinical information systems and WWW-based health knowledge resources.  Needed also are scheduling tools and records integration programs that optimize the patient's health care plan rather than an organization's infrastructure. 

Grand Challenge 2:  Health information literacy for all 

Access to health information via the Web or other CHI application is only as useful as the patient's ability to comprehend and interpret it.  Beyond the functional literacy needed for daily living, patients require the capacity to seek out, acquire, and interpret both general health information and that specific to their own situation.  Educational strategies that help improve the scientific literacy of the general population provide a modicum of assistance; still required for all citizens is basic skill in understanding body processes, disease models, and their relevance in an individual's life. 

Jadad and others [
] propose that guidelines and tools can help guide a patient in interpreting health information.  The Science Panel on Interactive Communication and Health [
] advances guidelines for both developers and consumers.  The Health on the Net Foundation [
] provides a mechanism for health-related WWW sites to be certified for quality and value.  Each of these approaches provide a technological compensation for the patient's inability to skillfully evaluate health information.  While valid, they provide but only one part of insuring patients' abilities to access and interpret health information.  Resolution of the challenges of health information literacy will require collaboration with primary school science teachers and assistance from developers to insure that the information that targets a particular population, in fact, is able to be accessed and evaluated by that group. 

Grand Challenge 3:  Re-engineering of clinical practice to capitalize on patients as partners

The Grand Challenges address not only technology and users but also the full context of care.  As patients develop the knowledge, skill and motivation to participate in their care, and have better access to information technologies to support their participation, clinical practice will need to change.  Re-examination of the activities within the clinical encounter will facilitate highlighting of activities that have become redundant or which could be moved to a time prior to, or following, the clinical encounter.  Additionally, as the perspective of health services moves from the episode of encounter to the context of the patient, new elements may need to be added to the clinical encounter.  For example, clinical histories and their associate computer-based records may need to be expanded to explicitly include assessment of the living environment of the patient and appraisal of its adequacy.  Furthermore, the knowledgeable patient may rely more extensively on the coaching and teaching skills of the clinician; this need for assistance with interpretation of information and integration of it into a personal treatment plan may tax the available skill and time of contemporary clinicians.

To fully capitalize on the patient as collaborator requires an individualization of treatment presently not accounted for in the system.  Patients with the capacity for high levels of participation will require a different constellation of services than those with more restricted capacities for participation.  Treating all patients equally will remain important, but the markers of equity will shift from consistency in activities essential for treatment  to consistency in approach to insure desired outcomes.   

Summary

Scientific advances bring remarkable treatments to the care of persons with complex health problems.  Community health provides a model of care that transcends individual institutions and relies on collaboration to deliver these scientific advances to those who need them.  As patients are called upon to play an active role in their own treatment, health informatics has the potential to design and deploy applications to insure that the collaboration among patients and providers in the community results in achieving the health goals for all.  
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