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    Chapter 16   
 Patient-Interactive Healthcare Management, 
a Model for Achieving Patient Experience 
Excellence       

       Martha Jean     Minniti      ,     Thomas     R.     Blue     ,     Diane     Freed     , and     Sasha     Ballen    

    Abstract     Today technology abounds for consumers to connect in health care 
however, technology to date has focused primarily on the provider and claims data 
with little room for the patient’s voice. Patient reported data comes secondhand 
through what providers learn as witness to patient symptoms or complaints. 
Unfettered access to patient reported data affords organizations and providers a 
pulse on performance from the patients view. Learning about individual patients’ 
needs, problems and daily choices as the basis for improved care coordination and 
management provides new insights. The patient’s voice makes the critical connec-
tion between care provided and continual improvement in care. In this chapter we 
will explore patient interactive reporting as a model for improving care and review 
case studies where patient feedback drove rapid cycle improvement through the 
use of real time feedback at the point of care (POC), exhibiting high levels of 
responsiveness and agility. P-IHM provides a blueprint to put more convenient, 
safer, higher quality healthcare into consumers’ hands; the impact: improved qual-
ity at lower costs.  
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16.1         Introduction 

 I have learned what applies in manufacturing, also applies in healthcare, the better 
health and the higher learning of the people involved (as the products with a voice) are 
the real products. This is what makes P-IHM disruptive and transformative, in raising 
peoples voices their voices raise the quality and lower the costs of healthcare. 

16.1.1     Health Care Costs Spiraling Out of Control 

 In 2006, a Public Announcement that neither Medicare nor Social Security could sus-
tain projected long-run program costs in full under scheduled fi nancing was made 
through the annual Medicare Trustees Report to Congress. For the fi rst time in 
Medicare’s history this meant that Medicare recipient access to care funded by Hospital 
Insurance (HI-Medicare Part A), entitlements that help pay for hospital, home health, 
skilled nursing, and hospice care for the aged and disabled, and Supplementary Medical 
Insurance (SMI-Medicare Part B), which help pay for physician, outpatient hospital, 
home health, and other services for the aged and disabled, would be curtailed. Several 
factors were cited for the unsustainable defi cits in this report; the majority were attrib-
uted to “unnecessary” expenditures and costs. The conclusion in this Announcement 
was without legislative changes future benefi ciaries and taxpayers would experience 
disruptive consequences. These would be further exacerbated and accelerated by the 
Recession of 2008, the greatest recession in 50 years. Combined, these events triggered 
an unprecedented period of international chaos. The efforts to restore health care order 
were eventually coined: “Health Care Transformation.”   

16.2     Background 

16.2.1     Necessity the Mother of Invention 

 In 2006, preliminary aspects of the Patient-Interactive Healthcare Management 
(P-IHM) model were introduced through the United States Patent and Trademark 
Offi ce and subsequently to several public offi cials appointed to protect the public 
interest. By 2007 the model’s scope evolved into a solution to an emerging health 
care crisis and presented to the Offi ce of the US Secretary of Health and Human 
Services for this purpose. Its scope incorporated macro and micro versions for 
attaining greater accountability in health care by empowering people with the abil-
ity to scrutinize quality and costs in a manner that was scalable to every individual 
encounter with healthcare. The ability to scrutinize billions of annual inpatient, out-
patient, and home encounters and the medication and supplies that resulted would 
improve individual patient safety while the collective effect would decrease the 
Offi ce of Management Budget’s (OMB) reported $600,000,000,000 of “unneces-
sary” expenditures; costs signifi cantly impairing the solvency of the Medicare Trust 
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Funds. According to Michael Levitt the US Secretary of Health and Human 
Services, “Using the patient’s energy was the most forward thinking solution I have 
heard.” Most solutions brought to him required more time and work from Physicians 
and staff, and this was impractical; both were at their exhaustion point and the 
patient’s energy is unlimited. Secretary Levitt arranged for sharing the model with 
key staff working for the Agency of Health Research and Quality (AHRQ), the 
Centers for Medicare and Medicaid (CMS) and others. 

 By 2008 all 50 states were struggling to revive their economies due to the great 
recession. All 50 states number 1 priority was to get health care entitlements under 
control, because they were unable to balance their budgets plus meet their health-
care obligations. During the next several years, the model was further introduced to 
administrators at state and city levels who were struggling for solutions to the ava-
lanche of municipal problems caused by the great recession of 2008. For the next 
7 years the national attention was focused on an electronic medical record solution 
while seeds for incorporating the patient’s voice to complete a comprehensive 
national solution were slowly taking hold in the public conscience. This was vali-
dated in the Patient Protection and Affordable Care Act of 2010.  

16.2.2     Rigors and Findings 

 P-IHM Research and Development was initiated in earnest in 2007 and recently 
culminated nine demonstration projects including: three IRB clinical trials and one 
CMMI demonstration project. The initial span of R&D tested certain aspects of a 
patented series of pre-commercialized methods and electronic program codes that 
combined with electronic processors to provide a unique apparatus that invoked the 
functionality of patient-interactive healthcare management to improve healthcare. 
Portions of R&D concentrated on identifying and managing variations in care, 
effectiveness of care, patient needs, systematic defi ciencies, and speed of corrective 
resolutions. This R&D produced substantial peer-reviewed fi ndings that confi rmed 
the feasibility, reliability and safety of providing of Patient-Interactive Healthcare 
Management to the public for consumption to improve their personal health out-
comes and the healthcare systems. The model provides the overarching ability to 
preserve quality at a time, when healthcare cuts will continue into the unforeseeable 
future as indicated in the 2006 Medicare Trustees report to Congress [ 14 ] and veri-
fi ed in the 2014 report [ 13 ]. These fi ndings show how when health information tools 
P-IHMS infrastructure is implemented people will, as a regular practice, interac-
tively engage which enables early warnings to be instantaneously delivered to pro-
grammed users. In response, P-IHMS enables protective actions to be taken to 
resolve reported problems and needs at accelerated speeds, and to monitor the 
intended effect of these actions in real-time. 

 Healthcare’s obsession with the electronic medical record made the scientifi c 
rigors of pioneering the reliability and economic relevance case for patient gener-
ated data challenging, and all-consuming. The marketplace was pre-mobile (iphone, 
ipad, Android), and the Federal Government had yet to legislate a national health 
policy (pre-HITECH Act, Affordable Care Act, Medical Loss Ratio, ONC, Blue 
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button, etc.) or mandate regulations for enforcement let alone promulgate compul-
sory patient reporting for the public good. The concept of putting decision making 
control at the fi ngertips of patients was considered radical and unreasonable by 
some of the status quo. It encountered signifi cant resistance from segments that felt 
their market share was threatened by advancing the Patient-Centric Paradigm. 
Recent history shows to overcome these barriers requires a convergence of external 
forces: rapid changing world demographics, recession, consolidation of the banking 
industry, war, and the  information age . These forces imposed their will to eclipse 
paradigms of generations gone by. Among these were the design, access to, delivery 
and monetization of healthcare. By 2009 Healthcare economics merged with  con-
sumer information markets  and barriers broke down at unprecedented speeds. 
Implementing a P-IHM blueprint would quickly commercialize personalized 
healthcare transactions. 

 Part of the research activity included modeling the economic implications of 
P-IHM. This modeling showed how P-IHM creates an unanticipated economic 
spillover effect at the macro level. A prime example is Government sponsored 
healthcare. Because Government is the largest consumer and payer source around 
the world it makes Government the largest benefi ciary of the unexpected dividends 
associated with implementing P-IHM on a macro basis. The spillover is contained 
in opportunities to reallocate saved, unexpended healthcare funds into public sector 
domains e.g. education, social services, law enforcement, environmental etc. to pro-
vide an unprecedented public benefi t. The systematic confi gurations which enables 
P-IHM to scale makes achieving these economics feasible. For example at the 
macro level, the Federal Government adopted the P-IHM blueprint to channel infor-
mation from Medicare recipients into its databases to help attack fraud and abuse. It 
did the same to institute a provider quality rating system; applications explained and 
illustrated in US Patents citing Patient-Interactive Healthcare Management [ 4 ]. 

 This chapter is dedicated to providing a synopsis of select principles, concepts, 
techniques, fi ndings and applications embodied in Patient-interactive Healthcare 
Management (P-IHM). It will concentrate on examining two transformational ben-
efi ts enabled by Patient-interactive Healthcare Management: fi rst, the ability to 
intensify the magnitude of individualized care and the corresponding outcomes in 
the lowest cost setting and, second, the related ability to avoid “unnecessary” costs.   

16.3     Principles Concepts Techniques Applications 

16.3.1     What Is It? 

 The P-IHM model contains confi gurations of Healthcare Sciences, Arts, Regulations, 
Standards, Financial Services, and people’s one to one and contemporaneous elec-
tronic interactions with a host of stakeholders in health care aimed at instantly 
improving accountability, quality, effectiveness, patient safety, compliance and 
management, across the health care continuum. This can be accomplished from any 
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Point of Care (POC) where an individual resides and healthcare is rendered. At the 
micro level, individuals (family members) use P-IHM to intersect healthcare and 
improve their personal quality and cost outcomes, and because of sheer volume of 
annual patient encounters the macro level quality and cost outcomes also improve 
the system. 

 An example of patient-interactive health care management system provides 
means for healthcare services rendered to a patient to be confi rmed by the patient 
immediately after the healthcare services are rendered. The patient is provided the 
ability to electronically verify the accuracy of rendered services/goods and provide 
an assessment of the rendered services/goods. 

 Healthcare is managed via patient interaction at the time the patient is visiting a 
health care facility to receive health  care services and/or goods. As used herein, the 
phrase “healthcare services” refers to healthcare services and/or healthcare goods. 
Patient-interactive healthcare management as described herein has numerous appli-
cation, including, for example, home health, skilled nursing, assisted living, hos-
pice, teaching facilities, dental healthcare, holistic healthcare, mental healthcare, 
occupational healthcare, physical rehabilitation, and healthcare related encounters 
between patient/ consumer and a practitioner/provider. 

 In examples to come this contemporaneous interaction includes assessing the 
quality of provided health care services and verifying the accuracy of an invoice, 
prebill, bill, charge ticket, or the like, listing the services provided. Additionally, 
information can be provided to the patient to educate the patient about healthcare 
and about actions the patient can take to improve her/his health. The results of the 
patient’s interaction are provided to a database for storage, to a third party respon-
sible for delivering and managing the patients care and paying for the rendered 
services/goods, an agency for collecting health care information, the healthcare 
facility that provided the services/goods, or a combination thereof. Providing results 
and comparisons of the patient’s interaction in this manner (e.g., feedback) can 
result in improvements in patient and provider behavior. 

 Patient-interactive healthcare management as described herein can help Federal 
and State governments, private practices, employers, and/or patients improve the 
quality and cost of healthcare. Example of patient-interactive healthcare manage-
ment examples include being a web based, multimedia resource, programmed to 
gather useful patient and provider data using the patient’s energy via surveying the 
patient at the end of the doctor visit. Various embodiments of patient-interactive 
healthcare management also can be programmed to provide periodic consumer 
reports to the patient. Example consumer reports include local reports, regional 
reports, national reports, physician offi ce customer satisfaction reports, and statis-
tics such as the number of procedures performed by a physician per period of time 
(year, month, etc.), or a combination thereof. In other examples, patient-interactive 
healthcare management provides patient education information, and is usable to 
propagate public awareness about ways to more wisely manage healthcare resources. 
In other examples, patient-interactive healthcare management is a consumer driven, 
point-of-service tool which can be placed in a healthcare facility, to empower 
patients to exercise normal buying behaviors When a patient sees a practitioner 
(e.g., physician, nurse, physician’s assistant, psychologist, psychiatrist, physical 
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therapist, or the like), patient-interactive healthcare management allows the patient/
consumer to express the level of satisfaction with the quality of care received, and 
to verify that specifi c services were rendered during the visit. 

  Because Patient-Interactive Healthcare Management empowers people with 
standardized health information tools and technologies to systematically and con-
temporaneously communicate with the healthcare system, their access to quality 
healthcare at lower costs can be as ubiquitous as the availability and use of elec-
tronic devices in their daily lives programmed to implement it. The breadth and 
scope of patient-interactive healthcare management is not limited to any single 
embodiment; this makes its magnitude of economic implications transformative.  

16.3.2     Why Is P-IHM a Catalyst for Change? 

 Without P-IHM, systematically protecting the most susceptible aspects of health 
care would remain impossible. P-IHM can easily changes the way people experi-
ence healthcare for example, the ability to access healthcare the way they want, 
when and where they want it. Most importantly consumers will receive what they 
are paying for and have the ability to immediately contest if they are not. The impli-
cations and economic magnitude of its worldwide feasibility make it a catalyst for 
change. The fi ndings show that when the P-IHM program code is loaded and imple-
mented it enables immediate communications to be exchanged at both the macro 
and micro levels. For example, early warnings can be instantaneously delivered to 
programmed users, and in response, protective actions can be taken to resolve prob-
lems and needs at accelerated speeds, and the intended effect of these actions can be 
evaluated and monitored in real-time. 

“Patient-interactive health care management provides the ability for health-
care services received by a patient to be electronically confi rmed by the patient, 
or designated person, immediately after and subsequently after the healthcare 
services are rendered. The patient/designated person may be provided the abil-
ity to verify the accuracy of an invoice for the rendered services/goods and 
may provide an assessment of the rendered services/goods. The patient/desig-
nated person may provide this information via an appropriate stationary and/
or portable processor. Healthcare may be received at any appropriate location 
or locations. The evaluation may occur at any appropriate location or loca-
tions. An after care risk assessment may be provided to the patient/designated 
person to evaluate the patient’s status immediately after, subsequently after, 
and/or in between the healthcare services rendered. Patient-interactive health 
care may protect the safety of patients, mitigate disparities in care, protect pay-
ers, and/or facilitate adoption of health information technology”.
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 Driven by consumer engagement energy, P-IHM enables otherwise unattainable 
economies of scale and patient safety to be achieved through the contemporaneous 
communications (access, exchange, and sharing) of individual interactions, encoun-
ters and experiences – direct and indirect, clinical and non-clinical – spanning the 
care continuum, that comprehensively inform the health care system at unsurpassed 
speeds (immediacy) and accuracy (completeness). The combination of speed, com-
pleteness and standards-based real-time data driven by the interactive- patient inten-
sifi es the ability to produce an  immediacy  of quality response. The  immediacy  of 
quality response, is a byproduct of P-IHM. It is a critical factor in resolving patient 
problems, needs and preferences before situations and conditions deteriorate beyond 
the opportunity to take corrective actions that preserve lives, raise quality, and avoid 
unnecessary costs. The information derived from implementing P-IHM provides 
detailed costing data which organizations need to coexist in an accountable care era 
that expects higher quality healthcare at lower costs. While patient-interactive 
healthcare management allows for versatility, modifi cations and additions. P-IHM 
is not limited to any one confi guration. For example, patient-interactive healthcare 
management may apply to any environment, whether wired or wireless, and may be 
applied to any number of devices connected via a network and interacting across the 
network. 

 The methods and apparatus for patient-interactive healthcare management also 
can be practiced via communications embodied in the form of program code that is 
transmitted over some transmission medium, such as over electrical wiring or 
cabling, through fi ber optics, or via any other form of transmission, wherein, when 
the program code is received and loaded into and executed by a machine. While 
examples of P-IHM have been described in connection with various computing 
devices, the underlying concepts can be applied to any computing device or system 
capable of implementing patient-interactive healthcare management. Various tech-
niques can be implemented in connection with hardware or software or, where 
appropriate, with a combination of both. Thus, the methods and apparatus for 
patient-interactive healthcare management, or certain aspects or portions thereof, 
can take the form of program code (i.e., instructions) stored in tangible media, such 
as diskettes, CD-ROMs, hard drives, or any other machine-readable storage 
medium, wherein, when the program code is loaded into and executed by a machine, 
such as a computer, the machine becomes an apparatus for implementing-IHM. The 
methods and apparatus for patient-interactive healthcare management also can be 
practiced via communications embodied in the form of program code that is trans-
mitted, such as over electrical wiring or cabling, through fi ber optics, or via any 
other form of transmission, wherein, when the program code is received and loaded 
into and executed by a machine, such as an EPROM, a gate array, a programmable 
logic device (PLD), or a client computer, the machine becomes an apparatus for 
patient- interactive healthcare management. When implemented on a general-pur-
pose processor, the program code combines with the processor to provide a unique 
apparatus that operates to invoke the functionality of patient-interactive healthcare 
management. The construct of P-IHM enables many forms of electronic healthcare 
including but not limited to Telehealth, Telemedicine, Telemonitoring, transaction 
based and so on. Additionally, any storage techniques used in connection with 

16 Patient-Interactive Healthcare Management



264

patient- interactive healthcare management can invariably be a combination of hard-
ware and software. 

 In hindsight information electronically generated from patients about their expe-
rience to identify and resolve safety, quality, clinical, administrative and fi nancial 
issues before they deteriorate may seem simple or mundane. In reality engineering 
this technology without a national infrastructure, or guidelines, made creating 
Patient-interactive Healthcare Management complex, since P-IHM involves align-
ing databases, and IT functionality with real-time patient-interactive processes and 
healthcare workfl ows from any point in healthcare with techniques for stewards and 
stakeholders to contemporaneously pinpoint and protect the most vulnerable aspects 
and patients. 

 P-IHM will advance the technical fi elds of medical economics, health care 
accountability, health care management, patient adherence, engagement, safety, lit-
eracy, health care cost analysis, health care service analysis, social services, fi nan-
cial services and more. The versatility, improved patient outcomes and fi nancial 
benefi ts of P-IHM constitute a specialty within health care with supported by the 
data suggest independent third parties credentialed and experienced in P-IHM. The 
chapter fi ndings support how the functional applications of P-IHM facilitates 
advancements in medical, life sciences, social services and the fi eld of healthcare 
management by enabling people to interactively manage their healthcare (choices, 
decisions, coordination and outcomes) in a structured, coordinated way while inter-
acting with stakeholders in healthcare that sponsor, underwrite, deliver, oversee, 
advocate and adjudicate patient care. The patient safety and service recovery aspects 
alone offer unequaled economic benefi ts.  

16.3.3     Conceptual Framework of Control: Who’s in Control 
of My Healthcare? 

 There is a sharp contrast in how patients see their participation in health care. Some 
people go to the doctor to fi nd out what’s wrong with them. Others go prepared to 
be engaged in a shared decision making process. When it comes to a patient’s out-
look, perceiving their experience as internally or externally driven distinguishes 
health from ill-health ([ 15 ], p. 151). Patients who fi nd their physical and mental 
condition “healthy” see themselves in control. Those relinquishing control to their 
care providers are by defi nition “unhealthy.” As Levenson [ 8 ,  9 ] proposed, these two 
mindsets are mutually exclusive. 

 It is a long established principle that a change in behavior precedes a shift in 
values [ 10 ]. Patient-facing technology enables patients to be engaged in communi-
cating instantaneously across the care continuum. This establishes precedence in 
healthcare management that signifi cantly lowers the costs of care [ 6 ]. P-IHM 
enables patients to be in control of their care and “healthy.” P-IHM technology 
enables patient engagement and its importance cannot be overemphasized.  
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16.3.4     Locus of Control 

 To further explain, the contrast between an internal locus of control and an external 
locus of control also has been long established and is shown in the Diagram below 
of the independent, mutually exclusive patient views of their health. 

 Figure  16.1  shows that with an internal locus electronic feedback and messaging 
aligns patient care with the standards of care. Furthermore, the under 48-h window 
promotes learning, avoids unnecessary costs and patient suffering, as the hallmark of 
patient experience excellence. The lack of success to date in verifying the accuracy 
and effectiveness of services rendered or in not correcting inaccuracies have been 
detrimental to the cost of healthcare. As the Diagram shows, higher costs and lower 
care quality go with the external locus of control and a window of over 48 h for the 
patient’s standards-based report and a quality response. This 48-h window might be 
considered the span of the working memory [ 1 ],—the time available for a standards-
based quality measure and a quality response. Elliott Jaques ([ 7 ], pp. 44 and 67) fi rst 
discovered this window at Glacier Metal in London and went on to confi rm it across 
100 companies and 15 countries. Quality measures and quality responses within 48 h 
prevent unnecessary hospital admissions, readmissions or ED presentations.

16.3.5        Old School Methods: Eclipsed by the Information Age 

 Data production and analysis to date have focused primarily on provider and payer 
facing technologies with little room for the patient’s voice. By design this excludes 
what happens from the patient’s perspective at the Point of Care: in the hospital, the 
physician’s offi ce, the pharmacy, and at home. A majority of patients feel 
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uncomfortable about openly sharing their needs and issues. They have limited tools 
to communicate what they need, and no system that provides a status on their 
requests. Even when patients are seen in the ED or the clinic, their report of symp-
toms and problems to clinicians can be unintentionally fi ltered, leaving out vital 
data [ 2 ] essential to care management, diagnosis and discovery. Once the patient 
leaves the hospital, doctor’s offi ce, or pharmacy frequently their status is not known 
until they experience a signifi cant problem or emergency. A concern of prognostica-
tors is an empowered patient may disrupt the existing order. 

 While information is more abundant than ever, without transforming to a com-
prehensive patient facing model the vital missing information necessary for achiev-
ing Patient Experience Excellence (improved outcomes) is lost. Without such 
information management is at a distinct disadvantage. Connecting with patients 
meaningfully to uncover the patient needs and status requires systematic continuous 
rapid cycle improvements, enabled by electronic technologies.  

16.3.6     New School Technologies: Make for Ubiquitous 
Healthcare 

 In contrast, patient-facing technologies are incorporated into everyday electronic 
personal devices that can produce data direct from the source and in real-time to 
inform the healthcare system at speeds and accuracy levels that enable corrective 
actions and resolve problems, needs and preferences before a situation or condition 
deteriorates. The electronic industry has done a nice job of answering how to con-
nect with consumers (e.g. smartphone, tablets, pc’s etc.) Using personal devices 
(delivery systems) people are accustomed to providing information that may other-
wise escape the health care provider. Personal devices continue to rapidly evolve. 
Because technologies enable unfettered access to evidence-standards based patient 
centered healthcare – healthcare is now readily available anywhere the patient 
resides. One constant is the real-time Patient-interactive element. The patient’s 
voice transforms outdated, exclusionary practices into open, inclusive paradigms. 

 To put the patients at the center of their care requires empowering them with 
tools. Patient-interactive information then affords organizations and providers an 
extremely effective method for improving outcomes in the lowest cost setting. The 
ability to track the patient’s status down to the patient – provider level is linked by 
the patient’s voice to the standards of care. This scalable real time capability creates 
substantial opportunities for optimizing quality and cost outcomes.  

16.3.7     Commercial Relevance 

 With P-IHM patients will have their needs and preferences met and problems 
resolved effortlessly and timely; out of their individual interactions, encounters and 
experiences – direct and indirect, clinical and non-clinical – spanning the care 
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continuum. No more disenfranchised patients because of their inability to have their 
needs met or problems resolved due to the communication barriers they confront in 
a fractionated healthcare system. P-IHM enables consumers to raise their problems, 
needs and preference to have them resolved. 

 The commercial relevance of Patient-Interactive Healthcare Management can be 
seen in a series of healthcare policies and plans promulgated by the US Government 
that emerged in the past 5 years. For example, the HITECH Act of 2009 established 
the concept of “Meaningful Use” (of an electronic health record), originally pro-
mulgated for use by providers and provider organizations. MU now includes patient 
and family adoption of health IT. Another example is the Accountable Care Act of 
2010, which broadens patient and family involvement in the electronic management 
of their personal care. The Medical Loss Ratio contained within the Act was devised 
to provide rebates to consumers. Further, national quality programs – for example, 
the Patient-Centered Medical Home (PCMH) model of care, and Accountable Care 
models are foundations upon which the Affordable Care Act is built. P-IHM pro-
vides a blueprint and methodologies for implementing the Federal Health IT goals 
set forth. P-IHM enables the goals specifi cally intended to make patient and family 
engagement critical to improving health outcomes and reducing costs be realized. In 
2014 the Institute of Medicine (IOM) formally recommended that electronic patient 
management include more than the EMR and signaled the need for additional means 
of electronically interacting with patients. It recognized that the EMR has data 
appropriate for the legal medical record, but does not facilitate or provide the addi-
tional options needed for patients to self-manage their care. P-IHM enables these 
policies and programs to be put into practice. These policies recognize that provid-
ers can only do so much, and that patient engagement and activation produces sig-
nifi cant savings [ 5 ]. P-IHM was introduced for precisely these reasons. 

 Leaders in medical informatics in the US recognize that patients are an underuti-
lized source of missing data. 10 years ago, Dr. Charles Safran of Harvard testifi ed to 
the House Ways and Means Committee of Congress as follows; “ Patients are the 
most underutilized resource ”  in the U.S. health system. Patients  “ want to be involved , 
 and they can be involved. Their participation will lead to better medical outcomes at 
lower cost with dramatically higher patient and customer satisfaction .” The unan-
swered question was how to involve the public in a structured, productive way. New 
regulations intended to improve quality and reduce cost will rapidly expand now that 
data can be communicated directly from the patient. For example, Meaningful Use 
Level 3 [ 3 ], scheduled to be required by 2017, is another adoption of P-IHM, with 
electronic reported feedback in real time from patients about their care.  

16.3.8     Superior Healthcare: For Everyone 

 To make superior patient experiences a constant requires quality data, quality 
responses, and patient-interactive engagement. Patient-interactive data for the pur-
pose of producing a quality response is defi ned as a holistic view reported directly 
by the patient or their designated family member. Such reports include elements of 
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their current health status: key data pertinent to the patient’s condition, ongoing 
assessments of needs, lifestyle, activation levels, and barriers to care, motivation 
and ability to adhere to agreed plans, etc. Obtaining this data in real-time strength-
ens the ability to achieve superior levels of care and lower care costs. Without con-
tinuous indicators about the patient’s status in real-time from the patient or family 
member, the best clinicians and organizations cannot transform health care. 

 P-IHM can be implemented from any point the patient resides and can use tech-
nology to provide information (e.g., tablets, kiosks, processors having Internet 
access, mobile devices, or the like), after healthcare is rendered (e.g., outpatient, 
physician’s offi ces, clinics, hospitals, nursing homes, assisted living centers, home 
health, hospice, dental, optical offi ces, mental health institutions, rehab, occupa-
tional health, retail health care, or the like) wherein the services are provided. Upon 
completion of services provided, a patient evaluates, the pro  vided services. The 
patient also responds to questions pertaining to the provided services. This health-
care encounter information is collected via data input devices and contemporane-
ously transmitted to the appropriate stakeholders (clinical, administrative, fi nancial, 
family etc.).  

16.3.9     Patient Experience Excellence: New Norm 

 P-IHM enables a superior level of personalized quality health care at the individual 
level and the ability to scale across entire populations. Patient Experience Excellence 
is not commonplace. It is attained from the culmination of all interactions, direct 
and indirect, clinical and non-clinical, spanning the care continuum. It is more 
wide-ranging than satisfaction. It goes beyond quality measures to include the 
 immediacy  of a quality response to a patient preference, need and problem through 
to monitoring the excellence in every patient experience. Providing the tools and 
technologies to institute transparent Patient Experience Excellence completes the 
shift from the physician-centered to patient-centered Paradigm.  

16.3.10     Patient Experience Excellence: Misunderstood 

 The diffi culty in attaining Patient Experience Excellence is often associated with 
the inadequacy of available measures, methods and tools. All too often, the mea-
sures and methods used to examine the Patient’s Experience are inadequate because 
the tools available overlook preferences, problems and needs that patients have, and 
provide no way of effectively communicating them to the health care system. Thus, 
patient-interactive opportunities for improvement and cost avoidance are lost. 
Patient-interactive Health Management provides the confi gurations of methods and 
techniques that enable people to contemporaneously communicate all health care 
interactions and experiences spanning the care continuum, to inform the health care 

M.J. Minniti et al.



269

system at speeds and accuracy levels that enable an  immediacy  of quality response, 
and to resolve problems, needs and preferences before a situation or condition 
deteriorates.  

16.3.11     Insights into Excellence 

 P-IHM provides a process for implementing Patient-Centered healthcare including 
patient and provider adherence. The measures capture longitudinal Patient- interactive 
data at the point of care and from home about direct and indirect clinical and non 
clinical interactions. P-IHM can be used to compare data to standards, develop pro-
fi les and improve outcomes. The act of reporting data enhances the patient experi-
ence, improves care and drives rapid cycle improvement as well as producing 
cultural change. Specifi cally, the conversation between patients and their clinician’s 
changes when daily data is provided and the patient’s unmet needs are identifi ed. 
Action plans are put into place as soon as an issue is identifi ed avoiding deteriora-
tion. Patient’s data literacy also improves, making it possible for patients to connect 
their prior day’s actions and next day results. With real -time data specifi c to patient 
conditions, providers and patients rapidly learn what works. As a result, P-IHM data 
allows for more personalized care plans that patients are more apt to follow.  

16.3.12     Immediacy of a Quality Response: Golden 48 

 The immediacy of a quality response is core to rapid cycle improvement. The elec-
tronic real-time patient interaction needs to be followed by a quality response within 
48 h ([ 7 ], pp. 44, 67). This 48-h window makes the difference between life and death. 
With a response within 48 h or less, acute conditions get corrected before the patient’s 
condition deteriorates. Deteriorating health, due to responses beyond 48 h have 
severe consequences on patient lives and gives rise “unnecessary costs” ([ 12 ], p. 1).  

16.3.13     Rapid Cycle Improvement: Accelerated Possible 

 A Rapid-cycle improvement requires real-time data to enable zero defects, continu-
ous improvement, cost avoidance, improved care quality, and heightened patient 
experience excellence. In addition, electronically enabled rapid-cycle measures and 
responses allow care teams to break the bounds otherwise imposed by the very care 
delivery organizations best positioned and equipped to deliver superior care. 

 Rapid cycle improvements once measured in 8–12 month timeframes, get mea-
sured every 3 months or less, but need to be measured in 48 h or less. Patient- 
Interactive Healthcare Management. When rapid cycle improvements drop to 
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under 48 h, they boost the quality of care, dramatically increase costs savings and 
patient experience improves. A kind of “boom” analogous to a sonic boom occurs 
[ 11 ]. The boom raises the sound of the patient’s voice above the health care noise 
and offers clinicians even more essential data to better understand patient needs, 
their daily status and behaviors. With this understanding, adherence greatly 
improves. If “boom” is too strong a word, just picture the patient’s real-time input 
as the catalyst—not just the catalyst for care quality and standards-based feedback, 
but also the source, yes the electronic source, of revenue growth and cost avoid-
ance. Again, the shift brought about by the P-IHM transformation cannot be 
overemphasized. 

 Because P-IHMS enables the immediacy of a quality response, it accelerates the 
ability to perform rapid cycle improvements. In the inpatient environment, the 
accelerated speed and completeness of data (i.e. lab values, cardiac readings and 
other patient status indicators) can be dealt with rapidly, when the values or fi ndings 
are out of range or indicative of a potential problem. This capability spans the entire 
care continuum: inpatient, outpatient and home.  

16.3.14     Providers View 

 From the practice perspective, patient engagement and achieving patient experience 
excellence are key elements of better health, better care, and lower cost. For primary 
care providers, who are frequently overburdened by a malfunctioning healthcare 
system, effective and appropriate reporting of patient-generated data is an exciting 
prospect. An offi ce visit, or a stay in an acute-care facility, produces much data 
about a patient – including lab results, vital signs, physician notes, diagnostic imag-
ing, formal diagnoses, just to name a few. However, no matter the vast amount of the 
clinical claims data generated by an encounter with the health care system, it is still 
just a snapshot of the patient at a point in time. It is only with the introduction of 
patient reported information that the data represents the whole patient. 

 Managing a chronic condition is an ongoing process. If patients are not meaning-
fully engaged in the process, many do not maintain healthy lifestyles or adhere to 
their regimen of medications. However, when the patient is empowered to report 
their data, patterns and relationships start to emerge. When they are electronically 
enabled able to see the results of their choices, then they become meaningful part-
ners in their own care. 

 The challenge has long been to economically provide care and guidance for 
patients within the confi nes of the US healthcare system. From the practice per-
spective, the P-IHM technology is an exciting prospect. Yet a fl ood of patient-
reported data would be unmanageable. Intelligently-designed technology that 
surfaces the meaningful events from the patient data is a boon to providers working 
to identify those who would most benefi t from their care team reaching out to 
them. These meaningful events range from patients who are improving and would 
benefi t from support and encouragement to patients who are deteriorating and 
require outreach.   
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16.4     Case Studies 

16.4.1     CHF Patient 

 As for the CHF patient that had multiple admissions for CHF in the past 12 months, 
they were given discharge instructions, the same ones they received previously. A 
large majority of health care organizations and payers provided a follow up call for 
the fi rst few days post discharge. Home care and or nurse practitioner visit were 
provided for the patients with the highest likelihood of readmission. These addi-
tional services helped patients make the transition. Readmissions were avoided. 

 During the product development and research, the used technology and defi ned 
processes linked to evidence based standards to uncover patient needs in key areas 
important to achieving high quality and improving self management. This process 
occurred in the hospital, PCP offi ce, pharmacy and home. Real-time data from 
patients was obtained through push messages, tied to standards of care, which 
allowed for monitoring and the elimination of variations in care. Urgent issues iden-
tifi ed were routed to family, care coordinators and/or clinicians for assessment and 
intervention. Longitudinal trends were identifi ed and analyzed as changes were 
made to medications and care plans. Clinical messages to patients were also tested 
for impact. Real time data at the POC gave providers and patients what they needed 
to improve care and self manage, improving the patients experience as well as 
improving overall effi ciency and cost. Five examples are provided.  

16.4.2     Case 1: Life or Death 

 This case provides an example of how P-IMH saves lives:

    1.    Patient if left to own devices, likely would have died   
   2.    Patient self-medicating as a form of engagement, rather than engaging in a 

standards- based, evidence-based structure of patient reports on their care   
   3.    Patient when engaged, provided vital and critical information directly applicable 

to her care coordinator.   
   4.    Patient’s direct engagement in her care greatly improved her safety, obviously 

decreased the cost of care dramatically, improved the care outcomes, and signifi -
cantly improved the quality of her care.     

 This fi st case involved mobile data from a middle age woman. Fairly new to a 
PCMH level 3 practices, she volunteered as a diabetic to use the technology and 
software to provide data about her care and daily status. The patient was given a 
series of questions daily on a smart phone with the responses triaged and tracked by 
an acting care coordinator. She reported a feeling good score with 5 as the best score 
and 1 as the lowest score. Using this scale, she was consistently at a 4 or 5. One day, 
the patient’s feeling good score dropped precipitously to a 1, with a normal blood 
sugar. When called, she reported gaining 9 lbs in a day and a half, and she stated she 
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was a CHF patient recently diagnosed, which was unknown to the PCP practice. She 
knew that she would have to go to the ED because she was so short of breath that 
she could not take ten steps. What she had done was to triple her daily medication 
by taking 240 mg of lasix in the am and pm. The patient reported diuresing pro-
fusely and felt better the next day, although weak. She was not planning to tell her 
cardiologist or her primary care physician of this event. The acting care coordinator 
encouraged the patient to see a clinician, have labs drawn and an EKG. The patient 
was subsequently diagnoses with a low potassium and an EKG reveled a recent 
MI. On review, it was determined, that without oversight and intervention the patient 
would have likely suffered a signifi cant secondary event.  

16.4.3     Case 2: Persistent Problems with Medication Related 
Adverse Events 

 This case provides an example of how P-IMH enables medication remediation 
across the care continuum:

    1.    Patient taking medication between visits, but with an out-of-range HA1C   
   2.    Patient provided data and critical information to enable care provider to adjust 

medications and titrate more effectively   
   3.    By exerting control over his healthcare, patient handled health care personally 

from the standpoint of a healthy person with an internal locus of control   
   4.    The patient’s report and the quality response from the clinicians made a rapid 

cycle improvement in the patient’s quality of care and avoided unnecessary cost     

 A fairly well controlled diabetic with a HA1C of 8 was working to reduce his 
HA1C to 7 or below. He was on a new medication and an avid exerciser. During the 
period of medication change, the patient had fl uctuations in blood sugar ranging 
from 150 to 70. Data provided by the patient along with additional information 
allowed the clinicians and patient to adjust medications and titrate more effectively. 
The result was a normalization of the patient’s blood sugar in a shorter amount of 
time than usual with the patient and the clinician confi dent of the plan.  

16.4.4     Case 3: Clinical Implications of Shifting to P-IHM 
Enabled Rapid Cycle Improvement 

 This case provides an example how the use of P-IHM by outpatients led to a perma-
nent improvement in the instructions on prescriptions:

    1.    42 % of patients providing input on the care provided to PCP indicated medica-
tion problem   

   2.    Without feedback to care provider, medication problems could have persisted 
well beyond the 48-h window needed for rapid cycle improvement   
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   3.    With patients responding to standards-based questions, written at a sixth grade 
level, care providers knew of medication issues in real time through risk alerts   

   4.    While software content came from experienced developers and administrators, 
independent of the clinic, the simple solution to the problem came from staff 
within the clinic—more fully engaging not only the patient, but also the staff in 
the healthcare process     

 Taken from post-visit data obtained at a kiosk before patients left the practice, 
42 % indicated they did not feel confi dent to manage their medications. The practice 
indicated they frequently had calls on medication questions post visit, from family 
members managing their relative’s care. The practice upon viewing the information 
made medication sheets for the top 10 drugs prescribed in the practice and included 
the instruction sheet in the patient exit paper work, circling the patient’s medication 
information. The result was fewer phone calls regarding medications and a decrease 
in medication issues and an improvement in medication management scores post 
visit. As far as the level of patient engagement goes, patient adoption rose to 78 % 
when the ordering clinician asked the patient to stop at the kiosk and provide feed-
back prior to leaving the offi ce [ 16 ]. What’s more, a properly designed P-IHM sys-
tem generates 25 times the data in one-third the time, with 30 out of 100 patients 
having signifi cant undetected problems and needs.  

16.4.5     Case 4: Economics When Clinical Pharmacists Use 
P-IHM to Reconcile Medication Problems 

 This case relates to the use of P-IHM in outpatient and pharmacy settings, related to 
costs potentially avoided:

    1.    P-IHM system enabled not only care providers to deliver services, but also for 
pharmacists to participate clinically in patient care   

   2.    The interventions by the pharmacists evidenced quality responses to medication 
issues well within the 48-h window needed with rapid cycle responses   

   3.    The software fl agged patients reporting medication problems, thus saving the 
labor cost of the pharmacists combing through patient medical records   

   4.    Patients were grateful for pharmacists intervening into potential medication 
complications   

   5.    P-IHM also fl agged pharmacists not delivering the needed clinical assistance     

 Medication safety issues were consistently high in all environments tested, 
patients frequently did not understand their medications, had diffi culty remember-
ing to take their medications, and had multiple questions post hospitalization on 
medication regimens. Pharmacists were used in conjunction with the P-IHM tech-
nology to resolve medication issues and reduce admissions and readmissions in the 
treated population. Avoidable costs, as verifi ed by independent third parties, 
amounted to over $50 million a year. These savings did not count the reductions in 
costs from the improved quality of care reported by 55 % of the patients. Care 
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Coordinators reported being more effective, when provided risk alerts and triage list 
of what patients to call.  

16.4.6     Case 5: Levels of Patient Engagement Using P-IHM 

 This case study shows how P-IHM aggregates data by Patient, provider, clinic, and 
organizational level to provide valuable data on patients and their levels of response:

    1.    Patient engagement correlates with health levels with control seen by the patient 
as in their own hands, rather than being left to their care providers   

   2.    Patients at the higher levels of engagement reported a direct relationship between 
their engagement within the 48-h window and their adherence to medical advice   

   3.    Patients at a mid-level of engagement reported greater adherence to care plans   
   4.    Even patients at low-levels of engagement reported a sincere desire to engage 

more fully in their health care     

 In review of patient profi les patients fell into three distinct groups based on self 
assessments and daily patterns. The A patients, these were those who readily adapted 
to the technology, enjoyed providing feedback and followed their trends. They were 
able to correlate their daily results with the prior days or weeks choices and their 
adherence to medical advice. The B patients vacillated between being actively 
engaged and disappearing for periods of time either due to no issues or their decision 
to monitor less frequently. This group frequently acknowledged that medication 
remainders and being asked for their daily status queued them to take their blood 
pressure, blood sugar or to provide other relevant information. The B patients reported 
increased adherence to their plan of care. The C patients did not engage although they 
voiced the desire to engage. In many cases, their lives, by their own accounts made it 
too diffi cult to participate. In all cases, patients said they would participate more fully 
if they received a reward of some kind. Top of the list, as an incentive, was a deduc-
tion in copay for providing data. Patients who wanted to participate but did not have 
either an IPAD or Smartphone wanted to have help in obtaining a device.   

16.5     Summary 

 Healthcare accountability and management are provided via patient-interactive con-
temporaneous evaluation and verifi cation of provided services. 

 The technical fi eld of Patient-Interactive Healthcare Management generally 
relates to health care, and more specifi cally relates to healthcare management, 
health  care cost analysis, fi nancial services, and healthcare service analysis. When 
implemented it acts as a transformative agent of change. Patient experience excel-
lence is key to health care transformation and provides an opportunity for new 
learning by adding the key stakeholder, the patient and patient reported data to the 
traditional picture. Accordingly, the patient is aided in adapting to changing 
healthcare behavior and entering into a more robust relationship with a healthcare 
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provider. A byproduct of including the patient’s voice is rapid cycle quality mea-
sures along with, enhanced care and care management. Using this transformative 
technology, the patient’s input transforms and enlightens in a structured and man-
ageable way, all the while improving the organizational culture and performance. 
The majority of the time patients’ with chronic diseases and their families are on 
their own with few resources and disconnected from clinicians. If we want to keep 
chronic patients out of the hospital, we have to invest in the tools and systems to 
them connected. It’s time to put the “me” into healthcare and how people experi-
ence it. P-IHMS provides the blueprint.      

16.6     Appendix 

16.6.1     Embodiments Illustrated in Patient: Interactive Health 
Management Patents 

 Figure  16.2  is a list of search results for references on Patient Interactive Healthcare 
Management patents history.

  Fig. 16.2    Search results for references on patient interactive healthcare management patents 
history       
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16.6.2         Figure 16.3   , Adherence and Compliance Monitoring 

    In this example via the data input device, the patient interacts with a user prompted 
interface. that collects information is an illustration (of a patient’s perceptions of 
inter  actions with a healthcare practitioner) from patients via a touch screen. A sur-
vey is conducted, using non-specialized language, about the patient’s experience 
during the visit. The patient’s perceptions pertaining to the quality of the current 
physician visit is gathered. Patient’s perceptions of the communication of health 
topics in the delivery of evidence based health care during the physician visit also 
are collected. 

 Healthcare services rendered are verifi ed by the patient immediately after 
treatment. This can reduce incidences of health care fraud because the informa-
tion can increase accuracy as to the medical services that were actually rendered. 
Because the consumer/patient provides an evaluation of the offi ce visit contempo-
raneously with the visit, using the consumer’s energy/knowledge is a more reli-
able source to pinpoint and reduce billing mistakes and attempts at fraud. The 
patient/consumer is also the best qualifi ed to comment on the treatment received 
during the offi ce visit. Information gathered from the patient, via the information 
collection station, provides the ability to simplify fraud prevention activities 
gather physician offi ce best practice data to reward providers for higher quality 
performance and to provide patient education and compliance buy-in at the time 
of their visit.  

  Fig. 16.3    Illustration of patient’s perceptions of interactions with a healthcare practitioner/com-
pliance monitoring       
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16.6.3      Figure 16.4   , Service Verifi cation 

    In this example the patient is completing a sample verifi cation survey. The surveys 
and payment information can be collected on a database or any appropriate storage 
means. Responses to the survey can be tabulated and provided to the physician’s 
offi ce (healthcare facility). 

 The survey offers government-pay patients (e.g., Medicare, Medicaid) the 
opportunity to express concerns and satisfactions with the care received from their 
attending health  care professional (e.g., physician). The information provided by 
the patient can be aggregated into a database, or the like, that can be used to report 
a customer satisfaction score by provider, for customers and consumers accessible 
from a website, network, or the like. As the patient survey evolves it can yield 
comparative disease state management data intended to educate individuals about 
ways to reduce individual risk factors and achieve self-effi cacy. This information 
can be converted into disease state management profi les that direct specifi c atten-
tion to various levels of analysis for the individual, the public, and the 
government-payer.  

  Fig. 16.4    Illustration of an example verifi cation survey/service verifi cation       
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16.6.4      Figure 16.5   , Quality Transparency for Consumer 
Information 

    Is a depiction of an example provider rating report. In this example, providers are 
rated and the ratings are made available. The provider rating report depicted in 
Fig.  16.3  can be made available via the Internet, via email, via a paper report, or the 
like. Consumers can utilize the provider rating reports to assess practitioners before 
or after receiving services from the practitioner. A provider rating report can be 
generated from the evaluations and/or ratings of multiple patients. Information 
included in a provider rating report can include, for example, an assessment of the 
friendliness of the practitioner, the practitioner’s attentiveness to patients, an assess-
ment of the education received from the practitioner, patients’ overall satisfaction 
with a practitioner, and an indication of patients’ perception of cost and quality of 
rendered healthcare services/goods.  

16.6.5      Figure 16.6   , Patient/Consumer Profi le 

    Is a depiction of an example consumer profi le. The consumer profi le is indicative of 
a patient specifi c healthcare report. As an example, embodiment, the patient- 
interactive healthcare management system stores and maintains healthcare 

  Fig. 16.5    Depiction of an example provider rating report/quality transparency for consumer 
consumption       
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information pertaining to each consumer’s experiences. A consumer can access a 
profi le containing such healthcare information. The consumer profi le depicted is an 
annual consumer profi le. However the profi le can be indicative of any appropriate 
amount of time. The consumer profi le can provide information such as the con-
sumer’s name, age, sex, and physical characteristics. The consumer profi le can pro-
vide statistics pertaining to specifi c healthcare issues. For example, the consumer 
profi le can provide information pertaining to chronic disease factors such as an 
indication as to whether the consumer is within acceptable weight boundaries and/
or whether the patient’s blood pressure is under control. The consumer profi le can 
provide information indicative of patience risk factors pertaining to various ail-
ments such as diabetes, heart attack, stroke, kidney failure, and foot problems. 
Additionally, the consumer profi le can run information pertaining to cost for treat-
ing specifi c ailments. 

 In this example, the patient interactive healthcare management system can be 
utilized as an information repository for tracking purposes. The patient-interactive 
healthcare management system can be utilized to track durable medical equipment 
or the like. For example, a patient may receive a durable medical product such as 
a wheelchair. At the information station, or the like, a barcode affi xed to the wheel-
chair can be scanned into the patient interactive healthcare management system. 
This system will associate the wheelchair with the patient for tracking purposes. 
When the patient no longer needs the wheelchair, the patient can return into the 
practitioner, or to any appropriate location, and the location of the return wheel-
chair will be updated in the patient-interactive healthcare management system. 
The patient interactive healthcare management system also can be utilized to track 

  Fig. 16.6    Depiction of an example patient/consumer profi le       
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prescriptions. Then, the patient interactive healthcare management system can 
function as a repository for tracking and maintaining a patient’s medication use.  

16.6.6      Figure 16.7   , Health Information Exchange 

    Is an example illustration depicting patient-interactive healthcare management as 
applied to Medicare. The database comprises patient information collected via the 
information stations above. It provides the means for health information exchange. 
The database  71  can comprise, for example, information pertaining to the quality of 
health care provided to patients, statistics pertaining to the accuracy of invoices, 
information pertaining to the overall quality of healthcare services provided, or the 
like. The information contained in the database  71  is available to Medicare billing 
 75 . Medicare billing  75  can include any appropriate billing agency as the entity 
responsible for handling billing matters for Medicare. In an example, the informa-
tion contained in database  71  is available to consumer groups  73 . Information stored 
in database  71  is available, via Medicare billing  75 , to the Medicare webpage  78 . 
Information on the Medicare webpage  78  is available to a variety of entities includ-
ing, for example, a patient  80 , a healthcare provider  82 , any information seeker  84  
having access to the Medicare webpage  78 , an auditor investigator  86 , the Medicare 
administrator  88 , and a professional association  90 .    
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  Fig. 16.7    Diagram of an example patient-interactive healthcare management system as applied to 
medicare/health information exchange       
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