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Abstract. A value-based strategy relies on the implementation of a patient-centered care system that will directly benefit
patient care outcomes and reduce costs of care. This paper identifies the trends and approaches to artificial intelligence (AI)
research in healthcare. The convergence of multiple disciplines in the conduct of healthcare research requires partnerships to
be established among academic scholars, healthcare practitioners, and industrial experts in software design and data science.
This collaborative work will greatly enhance the formulation of theoretically relevant frameworks to guide empirical research
and application, particularly relevant in the search for causal mechanisms to reduce costly and avoidable hospital readmissions
for chronic conditions. An example of implementing patient-centered care at the community level is presented and entails
the influence of the context, design, process, performance and outcomes on personal and population health, employing AI
research and informational technology.
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1. Introduction

The Institute of Medicine (IOM) of the National Academies of Science has estimated that 44,000 to
98,000 Americans die annually due to preventable mistakes in healthcare each year (Kohn, Corrigan, &
Donaldson, 2000). The IOM has doggedly hounded the nation’s health care delivery system because it
“ . . . has fallen far short in its ability to translate knowledge into practice and to apply new technology
safely and appropriately (Institute of Medicine, 2001)”. The IOM (2003) has made continuity of
care a primary goal of its comprehensive call for transforming the quality of care in the United
States. In 2006, the American College of Physicians (ACP) established continuity of care as a central
theme for restructuring or reengineering healthcare. Recent research of life-limited patients receiving
patient-centered care management showed a notable 38% reduction of hospital utilizations and a
26% reduction of overall costs with high patient satisfaction (Sweeney, Waranoff, & Halpert, 2007).
Thus, it is imperative to establish scientific evidence in support of the need for adopting healthcare
technologies/devices (Reckers-Droog et al., 2020) and expanding home care monitoring as part of
the patient-centric care management technology (Williams & Wan, 2015). The current status of the
healthcare system is evolving from a provider-centric to a patient-centric care modality.
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The changes in ecology of medical care are greatly facilitated by the availability of advanced health
technology and informatics (Rav-Marathe et al., 2016), particularly related to chronic disease and
self-care management. For instance, design and process science plays a pivotal role in reshaping the
service delivery system for improving the efficiency and quality of patient care safety through the
adoption of usable information technology tools. Furthermore, the workflow of health services begins
to be more standardized and routinized. Important clinical and personal care data are often used to
assess the performance of healthcare system.

Innovative collaboration in establishing academia-industry partnerships for artificial intelligence
(AI) research and development in healthcare is essential to the improvement of quality and efficiency
in care management practice. An evidence-based approach for doing the right thing right in healthcare
is the fundamental step to establish performance guidelines and enhance the productivity of healthcare
workforces. Since 2019 the Centers for Medicare and Medicaid Services (CMS) has launched the
projects for AI Health Outcomes Challenge and offered federal grants and contracts to innovators
to demonstrate how AI tools –- such as deep learning and neural networks – can be used to predict
unplanned hospital and skilled nursing facility admissions and adverse events. By partnering with
the American Academy of Family Physicians and Arnold Ventures, CMS challenges researchers and
practitioners to harness AI solutions to predict health outcomes for potential use in CMS Innovation
Center’s innovative payment and service delivery models.

In order to optimize the effectiveness of care management strategies we need to pay special attention
to human factors in delivering patient-centered care. Professor Barbara Huelat, a renowned healing
environment designer, often says that we should include human centric or patient-centered factors in
the design of a system to optimize the healthcare delivery systems (Huelat & Wan, 2011). Hence, we
should use information technology to identify and target population subgroups who are most likely
to benefit from the use of innovative techniques. Most importantly, we have to utilize the knowledge-
based information system and technology to guide shared decision making for patient care. Thus,
human factors influencing the quality and efficiency of care can be effectively incorporated into the
design and implementation of AI in healthcare.

A report on the rankings of health for more than 3,000 counties in the U.S. has documented the need
for recognizing four categories of predictors of the variability in population health and performance
in 2019 (www.countyhealthrankings.org). The first category is physical environmental and ecological
factors, which account for 10% of the total health variation. The second category is medical care,
accounting for 20% of the variation. The third category is health behavioral factors, accounting for
30% of the variation. The fourth category is related to socio-economic factors or disparities, accounting
for 40% of the variation in county health. So, if one would like to improve health status or reduce
health disparities, it is necessary to pay greater attention to health behavioral and socioeconomic
factors that may influence the health and health care of the population. Naturally, healthy habits and
lifestyles are important components of promoting health and wellbeing for the people. Therefore, to
actualize the power of AI or technology-oriented decision support systems in healthcare we should
prioritize healthcare research on identifying the determinants of personal and population health. The
past, current, and future interests in pursuing AI research are relatively centered in employing machine-
learning methods (i.e., classic support vector machine, neural network and deep learning) for structured
data and the natural language processing methods on unstructured health data (Jiang et al., 2017). The
opportunities for understanding human emotions and behavioral responses to care rendered should be
thoroughly explored by AI researchers and software developers.

The use of theoretically informed frameworks to guide machine learning and deep learning explo-
rations in healthcare data is important for generating causal inferences derived from specified and
justifiable assumptions in the empirical investigation of healthcare outcomes. The proper design and
implementation of an innovative patient-centered care system has to pay attention to the collection
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of the right kind of clinical and patient-reported data. If the data are not correctly specified or quan-
tified, they will not be used properly no matter how much data you have generated. In other words,
data driven activities will not be fruitful without the determination of their theoretical relevance. It
is the integration of inductive and deductive logics in the conduct of scientific inquiry that enables
us to develop some forms of predictive medicine or precision medicine. The confirmatory nature of
data-driven effort could solidify supportive and foundational theories to guide us in designing more
efficacious or efficient delivery system. Hence, we could formulate clinical and administrative decision
support products for enhancing patient care management.

2. Current trends in AI healthcare research

AI research in healthcare emerges into a high-growth area of medical enterprises. Attention to
practice standards and self-reported care outcomes in both inpatient and outpatient care settings offers
rewarding benefits for improving the quality of care.

A few trends in AI healthcare and applications are worthy of noting here. First, the world’s population
is aging at a rapid rate. The compression of morbidity and mortality has signified the need to design
useful care management strategies for the chronically ill. The call for attention to population health
management for poly chronic conditions as a systematic approach is timely in response to the potential
needs of the aging population (Wan, 2018). Second, the decline in population growth engenders a
significant dilemma for future economic development and growth as it is manifested in the shortage
of labor. The shift of caregiving responsibilities towards finding formal caregivers to take care of our
elderly is a modern phenomenon. Third, it is very fashionable to advocate the need for delivering patient-
centered care, but the substantive meaning of patient-centered care has yet to be better understood. The
three-prong questions are: 1) What is patient-centric care? 2) How do we incorporate the principles
of considering personal or patient experiences into the design of AI products for healthcare? 3) What
types and generations of information technology are available for supporting healthcare organizations
in solving the delivery problems?

Strategically speaking, we should start our exploratory journey in search of AI solutions by looking
for low-hanging fruits. By employing low-tech strategies in the initial phase, we could find out what’s
known about the effects of human experience in the healing process. For example, a large hospital
in Florida faces a situation of paying millions of dollars in annual fines as a penalty for having
higher readmission rates than the national average for heart failure and other chronic conditions. The
Centers for Medicare and Medicaid Services (CMS) uses the annual average rate at 15% of hospital
readmissions for heart failure as a standard. Higher than the national average rates are therefore liable
to pay the penalty in an average of 2 to 5% reduction in reimbursement or payment, depending upon
the categories of clinical diagnosis. Under the threat of reducing revenues, all hospitals are very
concerned about how to reduce avoidable readmissions for chronic conditions. Naturally, a proper
care management strategy is to focus on the determinants of hospital readmission. The literature
also suggests that multiple causal factors for readmissions exist. The relative influence of personal,
health provider, and institutional factors on hospital readmission has yet to be determined (Wan,
2018). Interestingly enough, empirical studies have also documented that provider characteristics and
practice factors (e.g., primary care or clinical integration) may contribute to the variations in hospital
readmissions. However, limited research has been focused on in-patient-centric care modalities and
their effects on patient readmission.

In response to the need for conducting a thorough investigation on patient or personal care fac-
tors influencing the variability in hospitalization or re-hospitalization, a systematic analysis was
performed along with meta analysis on the data derived from high-quality published clinical trial
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Fig. 1. The KMAP-O framework as a patient-centered health education model.

studies on heart failure admissions (Wan et al., 2017). A well-trained group of graduate students
conducted the systematic review on personal determinants of heart failure and found magic bul-
lets for eliminating or reducing the readmission problem. They identified important personal factors
affecting patient variations in heart failure readmission. They learned that human factors involved
with patients would help with redesigning or improving care management. Finally, they classified
patient-centered factors into an eight-character word, CREATION as an abbreviation of Choice (C),
Restfulness (R), healing Environment (E), Activity (A), Trust (T), Interpersonal relations (I), Outlook
(O), and Nutrition (N). They found that the Choice factor or self-efficacy has exerted a substan-
tial influence on readmission. When the patient-centered care strategy focuses on a great deal of
individual choice or preferences, heart failure patients will be able to reduce the likelihood of read-
mission in multi-fold than an average heart patient without practicing self-care. The conclusion is that
higher priorities should be given to delivering patient educational interventions and raising patient
awareness of self-care management, and understanding the interplay among multiple personal fac-
tors such as the knowledge (K), motivation (M), attitude (A), preventive practice (P) and patient care
outcomes (O). Figure 1 is a behavioral change model with the KMAP-O framework for improv-
ing patient adherence levels (Wan et al., 2018). Health practices or preventive activities are directly
influenced by improved knowledge, motivation, and attitude toward self-care via patient care educa-
tion and, in turn, positively affect patient care outcomes. Thus, it confirms the validity in adopting
a systematical review and meta-analytic approach to the low-hanging fruit for reducing or avoiding
hospital readmissions. By searching for current literature and finding potential causal factors relevant
to prevent avoidable hospitalization or re-hospitalization, one can then effectively design patient-
centered interventions. Because there are many known multi-tiered approaches involving personal,
provider, community, and policy factors, we should recognize the relative influences of determi-
nants of health behavioral change properly when we launch a patient-centered care and educational
initiative.

The fourth trend is related to market competition. Every company in AI design and application is
trying to produce a device that could dominate the regional, national and/or global market. The Society
for Design and Process Science (SDPS) sponsored the 24th International Conference on Navigating
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Innovative Design and Applications via Automation and Artificial Intelligence (SDPSnet.org) at the end
of July of 2019 in Taichung, Taiwan. This conference exemplified the need for convergence of multiple
disciplines in order to reshape market niches and facilitate collaborations among varying disciplines
in their research and development initiatives. We hope that SDPS colleagues will lead the delivery of
AI product design and process research to enable people to effectively adopt health information and
knowledge management tools to solve healthcare problems such as hospital readmissions. Because the
traditional technology-adoption model is limited in offering insightful ideas about how to improve the
efficacy of patient-centered care modality, it is therefore imperative to search for the underlying reasons
for those who do not use IT products for patient education and communication. Careful attention is
needed to fully understand the reasons for the failure in effective use of health educational products.

The fifth trend relates to looking for ways to achieve multi-criteria optimization. By applying the
KMAP-O model as specified for patient-centered care, we are able to collect the right kind of data
with proven validity in its theoretical formulation of predictive domains of patient-centered care.
Eventually, the data could be warehoused in a defined framework with populated variables in each
major domain or conceptual formulation. The availability of big data enables investigators to employ
effective data analytics to pursue both exploratory and confirmatory analysis of predictors of healthcare
outcomes. Thus, we can maximize the power of knowing and confirming the predictor variables via
multi-criteria optimization. Ultimately, decision support systems could be designed and incorporated
into AI devices for improving personal health. Through innovation in design-process-outcome science,
we hope that we can handle 80% of system problems with AI innovations in healthcare. It would be
fascinating to see how clinical practice could be made more efficient and effective by using graphic-user
interface (GUI) based decision support systems or other data visualization techniques in healthcare
improvement.

The sixth trend is the increasing prevalence of chronic disease in the population. If you ask the
elderly over 65 years or older, you may find that an average number of chronic conditions ranges
from 2 to 5 chronic illnesses reported by them. Thus, how to target a high-risk population is a major
task for researchers in population health management. The population health management perspective
emerges as a new enterprise in health care management. By identifying high-risk groups for designing
and implementing care management intervention using the AI technology to monitor and collect
relevant data, health providers could design and adopt shared decision making apps for their patients
in varying settings such as home based, community care, and/or institutional care settings (Wan, 2019).

The seventh trend is to learn how to enhance self-care ability. Patients discharged from an acute care
facility should be coordinated and provided with adequate personal care information enabling them
to take care of themselves during the post-hospital discharge period. Self-care management plays a
very important role in reshaping the patient-first ideology and helping reduce the future health care
expenditures.

The eighth trend is the adoption and use of varying health information technologies, particularly
related to digital devices, cloud-based mechanisms and blockchain technologies to improving the
design and process of healthcare delivery. Furthermore, the emerging data science applied to health-
care and enabled by advanced Internet technologies will greatly speed up data mining and analytics
developments. Thus, researchers and practitioners can clearly understand how care management inno-
vations and interventions will effectively impact patient care outcomes. The dose-response relationship
between medical care interventions, such as the types and amounts of health education, and outcomes
of care could be carefully delineated from the big-data-to-knowledge approach (National Institutes
of Health, 2019). Addition, the cost-efficiency and quality of service delivery systems could be sub-
stantially improved when the system is able to achieve more effective coordination and timely process
medical information or claims. AI via machine learning and optimization is capable to solve healthcare
issues and then bend the cost and quality curve.
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3. AI healthcare research: Directions and strategies

Several directions and strategies for AI research in healthcare are suggested as follows:
First, AI researchers in healthcare should utilize the results from predictive modeling of determinants

of personal health or outcomes. Predictive analytics should not just to rely on a single criterion. By
identifying a few parameters parsimoniously, we would be able to optimize the performance and
outcomes. In other words, the future is to look beyond the scope of design and process that will be
directly influenced by the context or ecology of medical care. We should focus on outcomes and
performance as well. This systems approach to healthcare also refers to the context-design-process-
outcomes framework guiding the development of AI research.

Second, the convergence in systems science needs to employ causal inquiry approaches via the
establishment of theoretical models containing the context-design-process-performance-outcome com-
ponents of the healthcare system. This causal framework specifies that under specific contexts, a good
design leads to a good process, good process leads to good performance, and then good performance
helps achieve better patient care outcomes. This is an expanded model of the structural-process-outcome
framework specified by Donabedian (1966) for quality improvement.

Third, a multi-tiered approach to healing environment design is suggested. Figure 2 displays a
complex causal model of the determinants of health care outcomes. The endpoint is a holistic state of
physical and mental wellbeing achievable through improving the healthcare delivery system and its
performance. With adequate levels of inputs and outputs used in the healthcare system, the patient-
centered care modality is integrated into the design. Evidence-based design in healing environments
can exert important positive effects, including the reduction of stress and risk, improvement of patient
safety, reduction of airborne pathogens and hospital acquired infections, avoidance of transfer patients
induced errors, and enhancement of staff satisfaction and productivity (Ulrich et al., 2004; Douglas &
Douglas, 2005; Huisman et al., 2012). Furthermore, the systematic design has to consider the context or
environment in which patient care is affected by cultural, political, social and physical environmental
factors. The appropriate designs and processes of care management or population health management
enable to maximize or optimize performance of a healthcare system.

Fig. 2. Holistic well-being affected by input- and output components of the healthcare system and person-centric experience.
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Fig. 3. Micro- and macro-level predictors and integration serving as a theoretical framework to guide the design of predictive
analytics.

Fourth, data science seeks the patterns and causal mechanisms associated with the observation (Ertas,
Tanik, & Maxwell, 2000). We should effectively guide the development of theoretical foundations that
enable the formulation of best practices in healing environment design. A transdisciplinary approach,
combining micro- and macro-predictor variables, is highly recommended. This will widen the scope of
research activities beyond the engineering or system domains. For instance, the empirical examination
of personal and societal determinants of health should specify the relevance of micro- and macro-level
predictors in a search for their causal influences on personal and population health. The micro-level
factors may include KMAP-O components of health behavioral change, whereas the macro-level
factors may consider the contextual, ecological, and organizational variabilities in the conduct of health
services research. The big-data research in clinical practices could benefit from the integration of a
multi-tiered approach with multi-level modeling and analysis (Wan, 2002). For instance, researchers
can populate relevant micro- and macro-level predictor variables based on the conceptual formulation
or model. Therefore, domain-specific information is organized and integrated into a theoretically sound
data system defined by the investigators (Fig. 3). Then, we will be able to tease out the relevance of
system components in designing predictive analytics. The usefulness of exploratory and confirmatory
approaches of data science should not be based on the hit and miss trials in search for important
determinants of health, but they are theoretically guided investigations to identify action plans and
directions of interventions. By considering predictive variables in a causal sequence, one can begin to
develop useful predictive models in healthcare (Fig. 3). We can then explain fully what we have gained
from the data analysis via predictive modeling. Ultimately, we can design and implement decision
support systems for optimizing health care outcomes, such as reduced hospital readmissions.

Fifth, the utilization of Internet-of-Things (IoT) technologies in healthcare offers researchers to
connect with smart devices and data with Internet and identify relevant information for improving the
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Fig. 4. Panel data needed in predictive analytics.

healthcare quality (Dauwed & Meri, 2019). In a recent literature review, Naziv et al. (2019) examined
varying sources of publications and workshops and identified concerns such as data connectedness,
standardization, and security and privacy of data compiled by mobile health technologies. These issues
are the challenges encountered by researchers as well as providers.

Sixth, value-based approaches to healthcare management are highlighted in prior research (Wan,
2002; Shortell et al., 2007; Lee & Wan, 2002; Wan, 2018). For instance, the increased technical effi-
ciency of hospital care is positively associated with the improved quality of care. The relationship
between efficiency and quality of care is a complimentary rather than a substitutive one. A recent
hospital research report suggests that hospital standardization in the design of an automated care
management system facilitates the effectiveness in targeting high-risk populations through a sys-
tematic risk identification (Shettian & Wan, 2018). Similarly, population health management could be
enhanced by integrating activities such as risk identification, utilization, quality, and patient engagement
management.

Seventh, longitudinal data and prospective study design are germane to the search for causal factors
influencing care management effectiveness. Because the conventional approach to health data analysis
does not observe patient states longitudinally in multiple time points with repeated measures, the static
nature of patient care data is unable to reveal trajectory patterns of chronic disease and its complications.
Sequential data of patient care status with both time-varying and time-constant variables together should
capture any changes in the panel data system (Wan, 2017). Hence, we can develop meaningful and
useful predictive analytics for identifying determinants of health or illness (Fig. 4).

4. Implementing patient-centered care management technologies for solving problems in
the health services delivery system: A proposal for AI research

Wellness and preventive care may be improved through proper design and implementation of a
patient-centered care management technology (PCCMT). Little is known about how an ideal care
management technology can be applied to community-based wellness centers. Research has shown
that increased patient-clinician communication is correlated to higher levels of patient satisfaction
and improved health outcomes (Breen et al., 2009). The synergism of employing personal health
records (PHR) and health information technology (HIT) in wellness centers may play a pivotal role for
enhancing collaborative patient care and increasing patient safety and quality of care. It is also unclear
if the PHR, augmented with a sound education training program, can reduce risks associated with
medical errors in ambulatory care, improve patient-clinician communication, increase continuity of
patient-centered care, and generate better proximal outcomes (patient and provider satisfaction, trust)
and distal outcomes (health-related quality of life and health status).

In implementing the PCCMT, we need to identify barriers and benefits of PCCMT for participants,
providers, wellness centers and the community. To evaluate the beneficial effects of the patient-centric
care management technology (PCCMT) interventions, we propose to adopt the following: 1) Per-
sonal Health Records (PHR), 2) participant health education interventions, and 3) integration of PHR
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technologies with care coordination, lifestyle change and nutritional review, and preventive care pro-
cesses and outcomes measured by indicators such as improvement of interpersonal continuity of care,
patient-provider communication, patient adherence to prescribed treatment regimen, appropriate use of
healthcare resources, participant satisfaction, adverse drug events detected by pharmacy consultation,
health related quality of life (HRQOL), and health status measures.

Overall improvement in patient safety, using health information technologies (HIT) has been made
(Bates & Singh, 2018; Bates & Bitton, 2010). However, the integration of electronic health records
(EHR) into personal health records (PHR) has not been made to benefit the patient directly, partic-
ularly in the design of shared clinical decision making software. Relieving critical symptoms of the
larger healthcare system failure requires a more comprehensive, dynamic intervention. Further pro-
tection of patient safety and ultimately, health system safety, requires attention to the broader scope
of the root problem. Focus on better management and utilization of informatics must be employed
at the heart of patient-centered delivery of care called PCCMT. This expanded approach to HIT is
known as knowledge management. It is not enough to collect and control the information and orga-
nize it for efficient recall and communication. Knowledge management combines technology-infused
efficiency with timeliness, appropriateness, and effectiveness of healthcare provision. This proposal
illustrates an innovative application of IT-based knowledge management to improve personal and public
health.

4.1. Conceptual formulation of patient-centric care management technology

There is a critical need to conceptualize how patient-centric care modalities can be systematically
formulated and evaluated. It is, therefore, important to explore the components that constitute an
ideal patient-centric care management technology. The HIT applications to community-based wellness
centers, using a PHR, have the potential to enhance the continuity of care and the patient-clinician
communication. The expected benefits may include improved patient-provider relationships, enhanced
physician knowledge of the patient status, increased patient adherence, reduced duplication of services
and lab orders, improved patient safety, and fewer missed appointments.

The foundational principles of patient-centric care management rely on the improvement of inter-
personal continuity of care and patient-provider communication. The IOM (2003) has made continuity
of care a primary goal of its comprehensive call for transforming the quality of care in the United
States. In 2006, the American College of Physicians (ACP) established continuity of care as a central
theme for restructuring or reengineering healthcare. Recent research of life-limited patients receiving
patient-centered care management showed a notable 38% reduction of hospital utilizations and a 26%
reduction of overall costs with high patient satisfaction (Sweeney, Halpert, & Waranoff, 2007). Thus,
it is imperative to establish scientific evidence in support of the need for expanding the PHR as part of
the patient-centric care management technology.

4.2. Electronic personal health record (PHR)

The electronic personal health record (PHR) is a dynamic, longitudinal listing of up to date patient
allergies, clinical care providers, current medications, test results, problem list, living will and power of
attorney and contact information. The PHR format will utilize a web based secure vault with or without
a USB storage drive and will conform to health record interoperability standards. This comprehensive
PHR avails the patient and their physicians of healthcare information at the point of care. A constantly
updated PHR is expected to improve healthcare performance.
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4.3. Methodological rigor and measurement of healthcare outcomes

Health services research and evaluation are based on scientific principles of experimentation (Wan,
1995). The measurement issues pertaining to outcomes should be examined and validated, particu-
larly related to patient reported outcomes (Leidy, Beusterien, Sullivan, Richner, & Muni, 2006). The
temporal sequences of outcome-related measures should be clearly ascertained before one can draw
any strong conclusion in regard to the effectiveness and efficacy of patient-centric care modalities.
The evaluation of patient reported outcomes should delineate the causal sequela of proximal and distal
outcomes, using an experimental design. In addition, the study design should be able to tease out
the main effects and interaction effects of intervention variables on outcome measures. The proposed
investigation is capable of demonstrating how an ideal patient-centric care management technology
can be implemented and evaluated by a rigorous experimental design.

4.4. Evidence-based knowledge and best practices in patient-centered care

Over the past twenty years, concerted efforts have been made to design and implement the concept
of patient-centered care through the use of care management technology. In recent years there has
been an explosion of evidence-based medicine/practice. This is the direct result of several factors:
the aging of the population, rising patient and professional expectations, the proliferation of new
information technologies, the growth of disease management modeling, and the demand for better
healing environments (Wan, 2002). Massive amounts of clinical and administrative data have been
gathered. Little has been done, however, to build the relational databases that can generate information
for improving healthcare processes and outcomes. Such systematic information is needed to build
a repository of knowledge for the use of policy decision makers, providers, administrators, facility
designers, researchers, and patients. Evidence-based knowledge gives users a competitive edge in
making policy, clinical, administrative, and constructional decisions that improve personal and public
health (Wan & Connell, 2003). An article appearing in the Journal of American Medical Association
(Westfall, Mold, & Fagnan, 2007) states that practice-based research will generate new knowledge and
bridge the chasm between recommended care and improved health. Practice-based research through
intervention studies is a needed expansion of the NIH Roadmap (Meek & Prudino, 2017).

In 2001, the Institute of Medicine recommended that “all healthcare organizations, professional
groups, and private and public purchasers should pursue six major aims; specifically, healthcare should
be safe, effective, patient-centered, timely, efficient, and equitable (IOM, 2001).” Teaching the patient
and the clinician to use a personal health record (PHR) could help achieve several of these aims. A report
from the National Committee on Patient Safety and Health Information Technology identified potential
benefits of PHRs and PHR systems (IOM, 2011). They included: improving patient understanding of
health issues, increasing patient control over access to personal health information, supporting timely
and appropriate preventive services, strengthening communication with providers, and supporting
home monitoring for chronic diseases. PHRs can also support understanding and appropriate use of
medications, support continuity of care across time and providers, avoid duplicate tests, and reduce
adverse drug interactions and allergic reactions (U.S. Department of Health and Human Services,
2006).

Because of the concern about the Medicaid crisis and the lack of coordinated care for vulnerable
populations, increased coordination of PHR and EHR, patient and provider communication, and edu-
cation holds promise for greater economic and clinical improvements. Furthermore, it is imperative to
integrate digitalized data gathered from health and social services networks. Thus, coordinated care
and continuity of care for the high-risk patient population can be greatly facilitated (Weil, 2020).
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Fig. 5. Analytical framework.

The questions related to outcomes evaluation are grouped into two broad categories: 1) proxi-
mal outcomes—health resource use, patient safety, patient and provider satisfaction; and 2) distal
outcomes—patient reported outcomes, wellness, and reduction of adverse health events. The partic-
ipants in the focus group discussions reached a common consensus as follows: a collaborative team
should conduct a thorough and scientific experiment to evaluate the benefits of implementing the PHR.

The American Health Information Management Association (AHIMA) provides free community-
based education programs on the PHR and has a public website for education and training on the
benefits of the PHR (https://www.myphr.com). AHIMA will partner and support the PHR and CCMT
project and provide initial training for patients in St. Johns County in the use of the PHR.

4.5. Methodology and research design

A randomized trial design is formulated to investigate the benefits and barriers to implement patient-
centric care management technologies in wellness centers. A conceptual framework to guide the
research design is presented in Fig. 5.

4.6. Plan to make use of clinical and administrative data to prescribe best-performance practices
based on research evidence

Analysis of clinical and administrative data is planned to determine factors contributing to improved
performance. Analysis will be in terms of improved patient outcomes, patient cost, quality of care,
and patient safety based on measured performance comparing intervention to controls. The results will
thereby serve as a sound evidence-based prescription for patient-centered care management and cost
reduction without consequence to quality of care.

By focusing on elements known to be strengths of wellness centers, PCCMT demonstrates a
patient-centric care plan that recognizes the benefit of revolving service around the individual par-
ticipant’s need. The participants are nested in the field of their healthcare advocate, a technologically
well-connected Medical-Social Navigator trained to guide them through their healthcare choices and
facilitate coordination (inside and out) of the care advised by the provider team. This advocate, the
HIT-equipped Medical-Social Navigator, is firmly seated between both the participant’s sphere and
the realm of the wellness center, where she/he can coordinate care needs from appointments to group
education to childcare referrals. The wellness center staff and resources are encompassed by the larger
community of specialists and other health agencies (Fig. 6).

https://www.myphr.com
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Fig. 6. PCCMT-based care process: A patient-centric care model.

The products of this project include a collaborative program of offering PHRs to participants. This
will facilitate patient-provider communication regarding current medications profile, healthcare his-
tory, and results of patient controlled monitoring as well as interactive patient education projects on
mobile devices for post-discharge self-training.

5. Concluding remarks

This paper points out the trends and issues pertaining to AI research in healthcare. The transdisci-
plinary science plays an important role in facilitating the convergence and standardization of concepts
and principles of AI research in healthcare. In light of the current development of patient-centered AI
applications, we briefly identify care management issues associated with access, costs and quality of
care at the population level. It also highlights the theoretical and empirical relevance to the design of
AI healthcare applications for self-care management. A value-based strategy relying on the implemen-
tation of patient-centered technologies, as an example, will directly benefit patient care outcomes and
reduce costs of care.

The convergence of multiple disciplines in the conduct of AI healthcare research requires new partner-
ships among academic scholars, healthcare practitioners, data scientists, and information technologists.
The collaborative work will greatly enhance the formulation of theoretically relevant frameworks to
guide empirical research and application, which will be particularly relevant in the search for causal
mechanisms to reduce costly and avoidable hospital readmissions for chronic conditions.

AI is changing the world in every area of human life (Lee, 2018). Different types and generations
of AI approaches and applications have been developed and used (Schwartz et al., 1987). The current
trend in AI research will continue as the driver of technologies such as predictive analytics, big-data-to-
knowledge, robotics, and IOT are emerging. If the AI functions are appropriately and effectively applied
to healthcare, evidence-based practices could be standardized and further improve the efficiency of
health services to solve the delivery problems associated with accessibility, costs, and safety/quality.
The Society for Design and Process Science (SDPS) is uniquely positioned in shaping coordinated
science and research by encouraging collaboration and convergence of scientific developments of func-
tional AI products or decision support systems for enhancing personalized experience and receiving
high quality of care, particularly in the implementation of innovative care management technologies
applicable to shared clinical decision making models, prevention, disease detection, diagnosis, thera-
peutics, and rehabilitation. The availability of massive data generated from electronic medical records
coupled with the cloud-based and blockchain databases will greatly enhance AI research in the future
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(Hou & Xiao, 2019). Thus, AI research in healthcare is able to answer relevant questions pertaining to
how to optimize limited resources and achieve competitive health goals in medical and public health
practices.
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