Chapter 15

Health IT’s Essential Role in the Patient-
Centered Medical Home and Practice-Based
Population Health Management

Paul H. Grundy and Richard J. Hodach

Abstract This chapter focuses on the IT capabilities required by patient-centered
medical homes, including electronic registries and associated applications that
enable care teams to automate processes and provide continuous care to their patient
populations. In addition, the chapter explores new technology options, including
patient portals, remote monitoring, mobile health apps, and cognitive computing.
Our goal is to show how patient-centered medical homes can use automation tools,
analytics, and big data to improve population health.

Keywords Patient centered medical home « PCMH ¢ Population health » Healthcare
transformation primary care transformation * Medical home * Primary care Health
It in PCMH e Health it in population health management

15.1 Introduction

As chronic disease management consumes over three-quarters of US health costs
[5], there is a need to redesign primary care, to change the emphasis from episodic
acute care to a continuous, comprehensive preventive approach, to improve health
and reduce costs [44]. The core of this redesign is the patient-centered medical
home (PCMH). The PCMH model [3], a building block of Accountable Care
Organizations (ACOs), organizes and optimizes care across time and medical neigh-
borhoods (local hospitals, consultants and services) (Grundy et al. [16]), and com-
prises 20-25 % of US primary care practices.
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15.2 The Patient Centered Medical Home

The PCMH provides comprehensive primary care based on ongoing, stable rela-
tionships between patients and physician-directed integrated care teams. PCMHs
charge is to enhance access, coordinate care and improve quality through the use of
disease registries and health information technology [26]. The components of a
PCMH [3, 27] include:

* A physician-led primary care provider/team that provides first contact and high-
quality, continuous, comprehensive care for and in partnership with patients and
families

» Patient-centered care with continuous (24/7) access to care providers

» Care coordination across time, settings (inpatient/ambulatory) and services

* Formal recognition: certification and reimbursement that reflects the value of
these services

15.3 Physician-Led Care Teams

PCMHs use a physician-led, multidisciplinary (nurses, managers, health
coaches, and others), team-based care model to ensure that all patients are cared
for in the right place, at the right time, and in the manner most appropriate to the
patient [25] to help them navigate the system and achieve agreed-upon health
goals. Teams may be broadened to include professionals in the home, including
specialists (especially behavioral health services), home health nurses, educa-
tors, therapists, pharmacists, social workers and increasingly, family caregivers
[27, 28].

15.4 Patient Access

A National Committee on Quality Assurance (NCQA) recognized PCMH must
provide:

* Timely appointments and enhanced access to care patients (same-day appoint-
ments, extended hours) and self-scheduling

* Access to clinical advice on a 24/7 access. Clinicians on call must have access to
the EHR with phone or secure messaging

These functions may be provided through a patient portal through which patients
must be able to schedule appointments, refill prescriptions, viewing lab results and
access records.
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15.5 Care Coordination

Care coordination, a PCMH requirement, is assurance of a patient’s navigation
through the medical neighborhood to reach specified and agreed-upon care plan
goals. The assignment of roles and tasks to specific stakeholders (patient, provider,
team members, consultants, service providers) helps to improve outcomes and to
reduce waste and inefficiency. Care coordination extends the care team and requires
the cooperation of all stakeholders in the medical neighborhood providing services
to the patient. As the health status of the patient evolves, revisions in the care plan
must be shared with all participants in a timely fashion.

¢ Test and results tracking and follow-up
PCMHs must record test (laboratory, imaging, etc.) orders in an EHR and cap-
ture and store results in structured data fields. NCQA also requires tracking of
and follow-up on all ordered tests, which may be supported by EHR-S alerts for
missing results. Another supporting EHR-S functionality is providing patient
access to results and to information about their meaning [6].

¢ Referrals and follow-up
PCMHs must send electronic summaries of care that include the care plan and
pertinent test results to other providers in more than 50 % of referrals (This is also
a requirement of Stage 2 Meaningful Use). Referrals must be tracked until con-
sultant reports are received. Some EHRs have features that allow this to be done
automatically. While NCQA-recognized PCMHs meet these referral require-
ments, the online exchange of health information continues to be problematic.

* Care transitions

PCMHs must exchange key clinical information electronically with other care
providers, such as hospitals, EDs, and nursing homes, at transitions of care. They
must identify patients with unplanned hospital and emergency department
admissions, share clinical information with admitting hospitals and EDs and
consistently obtain patient discharge summaries.

Although, many hospitals still do not send timely discharge summaries to pri-
mary care physicians, a few institutions have modified their admission-discharge-
transfer (ADT) systems to let patients’ doctors know when they’ve been admitted
and discharged (early notification system).

15.6 Formal Recognition

While several organizations certify patient-centered medical homes, the National
Committee on Quality Assurance (NCQA) is the principal agency for PCMH rec-
ognition [13]. As of September 2014, NCQA recognized 8,112 practice sites
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encompassing 40,841 clinicians as PCMHs [34]. By November 2014, close to a
quarter of US primary care physicians were at some stage of creating a PCMH. This
growth is fueled by financial incentives from health plans that offer higher payment
rates, care coordination fees, pay for performance, and shared savings [13] for rec-
ognized PCMHs. As of 2012, over 90 insurers recognized PCMHs and over four
million Blue Cross Blue Shield members in 39 states were served by a PCMH [36].
A 2013 survey counted 114 payer reform initiatives for PCMHs, covering 20 mil-
lion lives [13], with Medicare and Veterans Health pilots underway [36, 24].

15.7 Impact on Practice

Research and industry studies have demonstrated strengths and challenges in imple-
mentation of the PCMH model:

e Strong results

Payers have focused on the PCMH model because it saves them more than it costs.
United Healthcare, for example, recently announced that its medical home pro-
grams in four states showed average third-year net savings of 6.2 % of medical
costs, resulting in a return on investment of 6:1 [49]. Similarly, a medical home pilot
at the UPMC Health Plan in Pittsburgh yielded an ROI of 160 % [42]. And Geisinger
Health System (which includes a health plan) estimated its net savings from its
PCMH model at $3.7 million, for a return on investment of more than 2:1 [15].

A recent peer-reviewed study found that PCMHs reduced Medicare payments by
an average of $325 per patient, compared to a comparison group of non-PCMH
practices. ED visits dropped by 7 % for the PCMHs, and hospitalizations of their
sickest patients fell 4 %, although overall hospital admissions did not decline [33].
Much of the savings associated with the PCMH model come from avoided ED
visits and hospitalizations. According to a summary of peer-reviewed PCMH
studies by the Patient-Centered Primary Care Collaborative (PCPCC), 61 % of
these studies reported fewer ED visits, 31 % reported fewer hospital admissions,
and 13 % reported fewer readmissions [31]. The PCMH is also associated with
improved access and quality. The PCPCC says that 31 % of the studies it reviewed
showed improved patient access, 23 % reported higher patient satisfaction, 31 %
found an increase in preventive services, and 31 % registered improvements in
population health [31].

* Areas for improvement
Not all PCMH studies have shown positive results. A RAND study of an early
multi-payer PCMH [7] initiative in Pennsylvania found that the pilot was associ-
ated with improvement on only one of 11 quality measures and was not associ-
ated with lower ED or hospital utilization or a reduction in total costs over 3 years
[14]. But a commentary by people involved in the program suggested that the
results of this study might have “oversimplified” the experience of the
Pennsylvania Chronic Care Initiative. The study failed to capture improvements
in important intermediate outcomes such as blood pressure, LDL cholesterol and
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blood sugar control in diabetic patients, the authors said. Also, they pointed out,
the program had initially made a mistake by not allocating funds to hire nurse
care managers for high-risk patients—an oversight that was later corrected [8].

15.8 Population Health Management

By emphasizing continuous proactive care and providing collective information
about the ongoing health of patients they serve, PCMHs offer the opportunity to
manage and improve population health. Population health is defined as “the health
outcomes of a group of individuals, including the distribution of such outcomes
within a group” [23].

Practice-based population health (PBPH) management uses information on
specified subgroups of patients within one or a group of practices to improve the
overall care and clinical outcomes of all patients within that practice ([2], 6).

Population health also depends on other factors, including health literacy, socio-
economic status, geographical location, access to care, transportation, and the phys-
ical environment in which patients live [30]. Population health management (PHM)
has several domains:

 Identification and characterization of subgroups of patients to stratify risk

* Guidance and support for patients and providers to assure adherence

* Measurement and feedback on practice patterns to improve performance

* Information sharing among stakeholders to assure transparency and improve
quality and safety

15.9 Identification, Characterization and Risk Stratification

The first step in managing population health of a practice is assessment and stratifi-
cation of the health risks within the practice’s patient population. One method is to
screen all patients proactively (health risk assessment, HRA) via questionnaires that
may be distributed online at the PCMH level. If a PCMH is associated with a regis-
try, health analytics may be able to use known indicators to identify patients at high
risk [18]. Typically, 5 % of a patient population accounts for about 50 % of its health
costs for a given risk [10].

15.10 Guidance and Support for Patients and Providers

The next step in PBPH is to identify gaps in preventive and chronic care for patients
identified in population-wide registries. Analytics can identify patients that are over-
due for specific services and can link them to their PCMH provider teams,
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customized to match the treatment preferences of patients and practices. Combined
with automated messaging to patients about preventive or chronic care, analytic fore-
casting has been shown to increase patient adherence (Rai, et al. 2011). Combined
with pre-visit prompts to providers and managers, practices can proactively assure
that patients receive all appropriate, timely and up-to-date care during visits [21].
Examples of some organizations using registries today to identify patient care gaps
include Group Health, Prevea and the Northeast Georgia Physicians Group.

15.11 Measurement and Feedback on Practice Patterns

An area of central importance in PBPH and PCMH management is ongoing mea-
surement of practice performance, resource utilization and costs.

* Disease-specific care quality

Beginning with disease-specific, risk prevalence data on populations within a
registry (such as diabetes or hypertension), completion rates for clinical goals
(HbAlc levels, BP measurements) and short and/or long-term health outcomes
(hospitalizations, adverse events) for patients can be measured to assess perfor-
mance of PCMHs and larger organizations on disease-specific targets. Registry
analytics can drill down to completion of health goals and outcomes as linked to
specific providers, practices or subcategories of patients and provide feedback to
providers and care teams for lifelong learning and practice improvement. For
long-term outcomes, PCMHs must link clinical data (HbAlc levels, BP mea-
sures) with patient-reported data (functional status, self-perceived health) and
perceptions about the quality of health and the care received.

o Utilization and Care Costs

Associated with performance measurement is cost management. Cost metrics
are of particular importance if an organization or practice is providing care for
patient populations at higher risk for high-cost care (or for other financial loss,
ACO two-sided model). Economic forecasting of population care costs (how
many patients will likely need expensive care) based on clinical and claims data
can help guide organizations to allocate resources to meet the needs of high-cost
segments and conditions within the population to anticipate and mitigate costs of
Emergency Departments and hospital admissions.

15.12 Information Sharing Among Stakeholders

A key IT functionality needed in PBPH is timely and organized communication
among stakeholders. Within the PCMH, EHR systems can facilitate internal com-
munications and tasking, using alerts and secure messaging (via patient portals).
Health information exchanges (HIEs) offer conduits for record sharing with other
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stakeholders in medical neighborhoods (however such HIEs and the protocols that
support sharing (i.e., the Direct Protocol) are not yet widespread in the US).

Communication is essential in care transitions such as hospital admissions and
discharges. Examples include:

* Hospital ADT alerts to PCMHs (Private communication: Tim Pletcher, CEO,
Michigan Health Information Network) within a region to facilitate early care
coordination for unexpected admissions

* Electronic messages to patients shortly after a hospital discharge to ask if they
have questions about instructions or medications and to assure their connection/
follow up to their PCMH [18].

* The Michigan Health Information Network (MiHIN) uses ADT feeds from hos-
pitals to provide alerts to physicians across the state [39].

15.13 Health Information Technology in PHM
and The PCMH

PCMH certification criteria emphasizes health IT measures related to access and
electronic communication, patient tracking and registry functions, care manage-
ment, patient self-management support, electronic prescribing, test tracking, refer-
ral tracking and performance reporting. NCQA Level 3 PCMH recognition is a
requisite by payers for financial incentives (NCQA 2014). Recommended health
information technology functionalities for achieving PHM [43] have been
articulated.

15.14 Medical Home Technologies and PHM

¢ Electronic health records, necessary but not sufficient

EHR systems are indispensable to providing the scope of care [19, 32] required
for PCMH certification, but current systems lack complete functionalities needed
for PHM. Limitations include: inability to generate population-based reports
easily; problems in presenting usable alerts and reminders; inability to capture
data on preventive care; and non- interoperability between different EHR sys-
tems [2]. In addition, longitudinal care plans are not used [12] and while systems
may be able to alert providers about gaps in care, they do not link to relevant
clinical patient data [29].

¢ Automation of clerical functions, essential
It has been calculated that a “manual” PCMH requires 4.25 FTE staff members
per FTE physician, 1.57 staffers more than the average primary care doctor uses
in a non-PCMH practice. Most of this difference represents the hiring of nurse
care managers [35]. At Prevea Health [37], a multispecialty group in Green Bay,
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Wisconsin, automation enables managers to cover two to three times as many
patients as possible with manual methods, with time savings in completion of
routine tasks such as chart preparation and patient follow-up communications.
Prior to deployment of the solution, managers spent an average of 188 min per
high-risk patient (47 min searching the EHR for information, 2.5 patients per
day). After implementation, they could process an average of 6.5 patients per day
[40]. In addition to making the scope of PCMH care feasible, automated func-
tions can make teams efficient and cost-effective [4].

Electronic communication, efficiency and outcomes

EHR system-based secure messaging and telephone calls enhance patient access
and in-person visits. Patients are contacted in advance of visits to clarify con-
cerns and expectations. Providers reviewed electronic records, including care
gap alerts before each visit. A pilot study in the Seattle Group Health HMO
found 6 % fewer in-person visits, 80 % more secure message threads and 5 %
more telephone encounters with providers than without these tools [41]. Patient
communication through email, secure messaging and access through practice
portals are key components to improving PCMH outcomes.

Cognitive computing, great potential

“Cognitive computing” or harnessing the power of supercomputers to support
care has great potential that is being explored and tested. One potential is as a
pre-processor of current medical knowledge and literature to provide clinicians
with answers and syntheses based on evidence to difficult questions. Another is
to provide clinical decision support based not only on discrete data, but also
unstructured information that forms about 80 % of the information stored in
EHRs [1, 9, 22] to support diagnosis and management of individual patients with
the potential to incorporate and integrate data from many other sources, such as
geographical and income data, that have a bearing on population health, as well
as the treatment of individual patients [46]. As an example, the Carilion Clinic
Healthcare System in Roanoke, Va has used IBM Watson technology’s [11, 20]
predictive modeling power to process structured and natural language data from
the EHR. From 3 years’ data, Watson identified 8,500 patients at-risk for conges-
tive heart failure, a leading source of the healthcare system’s costs.

15.15 PHM Technologies Beyond the Medical Home

Patient Registries and Analytics

PCMH level analytics are a key enabler to help care teams manage patients
effectively and efficiently [21]. By applying analytical algorithms to EHR and
claims data, teams can identify and track cohorts of patients by risk, adherence
and appropriate medication use. Multimodal (secure messaging, phone) auto-
mated messaging can remind patients of appointments, prescriptions and other
follow ups.
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One major goal of care is to reduce exacerbations of high-risk conditions
that lead to ED visits or hospitalizations. Analytics can produce registry-based
summaries about patient care gaps in groups, and prioritize cases re: proactive
care manager interventions for high-risk patients. Depending on the PCMH’s
stage of technology adoption, they may conduct such programs for medium-
risk and low-risk patients. Across the entire population, they endeavor to engage
patients in managing their own health [21]. For example, different intervention
programs might be aimed at those with Type 1 diabetes mellitus (DM), Type 2
DM, Type 2 DM plus hypertension, or poorly controlled Type 2 DM, with dif-
ferent educational materials and self-care recommendations sent to patients in
each cohort.

Electronic registries link patient data about individuals to temporal clinical
data from multiple sources (PCMH, laboratory, pharmacy, etc.) and allows for
aggregation to generate knowledge about populations. In addition to helping prac-
tices identify patients at risk and to guide care and education, registries can, with
appropriate analytical tools, provide practices and health care organizations with
data and predictive insights for health risk stratification, identification of gaps in
care, quality reporting and financial/performance evaluation. Importantly, aggre-
gated data from multiple registries can also facilitate regional collaboration [21].

Areas where health IT has improved the efficiency of PCMH processes center
on care coordination and communication tasks within a given “medical neigh-
borhood” of a primary care based practice. Published examples of registry-
enabled medical neighborhoods include the Jackson Health Network in Michigan
[17] and the Northeast Georgia Physicians [38].

* Remote patient monitoring

This modality has been used most frequently with high-risk patients, such as
those with congestive heart failure or for post-surgical home recovery, but has
also been used successfully to support patients with day-to-day management of
chronic disease (diabetes and hypertension, [48]). PCMH care teams may use
this kind of data—which must be screened for relevance—to provide automated
or live feedback to patients on their health management. In addition to tele-
monitoring systems, today numerous mobile apps allow patients to self-monitor
their conditions using smartphones. Increasingly, these mobile apps are being
used in conjunction with portable devices such as glucometers, but integration of
these patient-generated data into physicians’ EHR systems is still low due to
interoperability obstacles [47], as well as physicians’ concerns over certification
of these patient data for safety, accuracy and effectiveness.

* Remote consultations
No longer relegated to dedicated tele-health applications, clinician/patient
remote visits are increasingly taking advantage of the availability of high-
bandwidth video, well as consumer available apps on any Smart phone, such as
“FaceTime” to do a “home” visit or consultation [45]. Increasingly, this form of
consultation is being accepted by payers in geographic areas with low availabil-
ity of specialty services, or for home visits for patients who are homebound.
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15.16 Conclusion

The PCMH is recognized as an engine of healthcare reform. It is a building block of
Accountable Care Organizations, the core of clinically integrated networks, and
arguably the care delivery model that has the greatest potential to organize medical
neighborhoods. PCMHs are gaining traction among primary care physicians as they
cope with rising demands for services and a fast-changing reimbursement system.
Information technology is an essential enabler for this transformative care delivery
model as well as to achieve the Triple Aim goals in population health management.
As detailed in this chapter, population health cannot be managed at an affordable
cost unless providers have the needed information technology tools to apply auto-
mation to routine tasks. Moreover, the PCMH needs analytics that permit it to strat-
ify patients by health risk, identify their care gaps, and enable care managers to
intervene quickly with high-risk patients. Analytics are also essential to perfor-
mance evaluation and cost management.

In conclusion, due to current lack of interoperability among EHRs and EHR
systems, health IT has a long way to go before it can provide all of the support that
PCMHs will need for population health management and care coordination. But,
without health IT, a PCMH would have very limited capabilities. So the two trends
are expected to continue evolving together.
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