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ABSTRACT The provision of patient-centered care requires a health care
environment that fosters engagement between patients and their health
care team. One way to encourage patient-centered care is to incorporate
patient-reported outcomes into clinical settings. Collecting these
outcomes in routine care ensures that important information only the
patient can provide is captured. This provides insights into patients’
experiences of symptoms, quality of life, and functioning; values and
preferences; and goals for health care. Previously embraced in the
research realm, patient-reported outcomes have started to play a role in
successful shared decision making, which can enhance the safe and
effective delivery of health care. We examine the opportunities for using
patient-reported outcomes to enhance care delivery and outcomes as
health care information needs and technology platforms change. We
highlight emerging practices in which patient-reported outcomes provide
value to patients and clinicians and improve care delivery. Finally, we
examine present and future challenges to maximizing the use of patient-

reported outcomes in the clinic.

seminal 2001 report from the In-
stitute of Medicine (IOM), Crossing
the Quality Chasm, called for a re-
design of the US health care sys-
tem.! Indeed, the report used bold
language to suggest that patients control health
care decisions; knowledge be shared and infor-
mation flow freely; the system be flexible in ac-
commodating patient preferences and values
and encourage shared decision making; and pa-
tients have ready access to their own medical
information, as well as clinical evidence. Fifteen
years later the system has changed surprisingly
little, necessitating a further call to action.

The advent of new technologies and accompa-
nying changes in policies and consumer expect-
ations are encouraging, however. A time is ap-
proaching when rapid progress and advances are
possible.” One approach that supports patient
engagement in health care delivery is the use

of patient-reported outcome measures. Patient-
reported outcomes, traditionally developed and
used in research, are now seeing broader appli-
cations in clinical practice.

Patient-reported outcome measures comple-
ment existing biological measures and physical
examinations by providing standardized assess-
ments of how patients function or feel with re-
spect to their health, quality of life, mental well-
being, or health care experience.? For example,
patient-reported outcomes can measure an indi-
vidual’s ability to return to recreational activities
or be free of pain following spine surgery. When
incorporated into the health care visit, patient-
reported outcomes can fuel conversations be-
tween patients and providers that lead to shared
decision making and result in individualized
care.
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Moving Patient-Reported Outcomes
To Mainstream Care

Many stakeholders are interested in expanding
the capture and use of patient-reported out-
comes for direct patient care. Efforts to include
such feedback in quality measurement, encour-
age electronic data collection, and include pa-
tient-reported outcome measures in value-based
payments, as well as calls by the patient commu-
nity to advance shared decision making, have
collectively created an environment that is in-
creasingly ready for the widespread adoption
of patient-reported outcomes.

The National Quality Forum,* the Internation-
al Society for Quality of Life Research,’ and a
number of professional societies® have estab-
lished guidance for the collection and reporting
of patient-reported outcomes. Most notably, the
National Institutes of Health funded the Patient
Reported Outcomes Measurement Information
System (PROMIS) to establish a bank of patient-
reported outcome measures foruse across health
conditions.” Although PROMIS was established
as a research initiative, subsequent funding ex-
panded it to support applications in clinical
practice.

Policy facilitators for incorporating patient-
reported outcome measures into practice in-
clude the enactment of the Health Information
Technology for Economic and Clinical Health
(HITECH) Act of 2009. Starting in 2011,
HITECH established meaningful-use criteria
for eligibility for federal incentives to expand
the adoption and use of electronic health records
(EHRs).® Beginning in 2017, the focus will shift
toward improving health outcomes, with mean-
ingful-use measures ultimately being incorpo-
rated into the Medicare Merit-Based Incentive
Payment System and other alternative payment
models.’ Pilot programs of bundled payment for
total joint replacement, slated to begin in
April 2016, will reimburse providers for collect-
ing patient-reported outcomes and will later in-
clude the collection of those outcomes in calcu-
lating payments.”® The Oncology Care Model of
the Centers for Medicare and Medicaid Services
(CMS) also includes patient-reported outcomes
as one of several endorsed quality measures."

Patient and consumer communities are also
driving change.'? One example is the social me-
dia platform PatientsLikeMe. Developed in
2004, PatientsLikeMe disrupted the traditional
paradigm of how patients control and manage
their health by directly linking patients to each
other to share experiences and knowledge. The
success of this and similar initiatives has led
funders to partner with patient communities
to expedite change.

For example, PatientsLikeMe developed a new
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project to generate and test new patient-reported
outcome measures based on input from its
users.” In addition, the Patient-Centered Out-
comes Research Institute recently approved
the second phase of the National Patient-
Centered Clinical Research Network, which sup-
ports thirty-four other networks." Eighteen of
these are patient-powered research networks
led by communities of patients interested in
tracking and sharing health information to ad-
vance patient care and research.”

Given substantial changes in the data and re-
search “ecosystems” that support the capture
and use of patient-reported outcomes in health
care delivery,' it is important to identify and
understand barriers to and facilitators of the
successful implementation of patient-reported
outcome measures.

Identifying The Value Of Patient-
Reported Outcomes

A project facilitated through AcademyHealth’s
Electronic Data Methods Forum and supported
by the Agency for Healthcare Research and Qual-
ity brought together experts from the following
three leading surgical quality and outcome reg-
istries: Function and Outcomes Research for
Comparative Effectiveness in Total Joint
Replacement (FORCE-TJR),” the Comparative
Effectiveness Research Translation Network
(CERTAIN),” and the Kaiser Permanente Na-
tional Total Joint Replacement Registry.” In a
year-long collaboration with diverse stakehold-
ers (clinicians, patients, EHR vendors, hospital
administrators, researchers, and policy mak-
ers), these experts worked to identify the value
of patient-reported outcomes in clinical practice
and to glean generalizable lessons that informed
the development of a tool kit with examples of
successful implementation of patient-reported
outcome measures.?®*

Providers report that patient-reported out-
comes enhance patient engagement and shared
decision making when they are integrated into
clinical care, because the outcomes can provide
an assessment of the patient’s experience of ill-
ness (symptoms, functioning, and well-being),
values and preferences, and goals for health care
over time. Accordingly, the value of patient-
reported outcomes is to support patient-provid-
er engagement by assessing the severity of symp-
toms, providing information to track the impact
of treatments on patient outcomes, helping pa-
tients and providers set priorities for office visit
discussions, informing treatment decisions by
making it possible to compare patient-reported
outcomes to population norms, monitoring gen-
eral health and well-being as part of routine vis-
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its, and connecting providers to patient-generat-
ed health data collected by patients to track their
health independent of the health care encounter
(Exhibit 1).

ASSESSING THE SEVERITY OF sympToms The
systematic capture of patient-reported outcomes
can highlight patients’ experiences of symptoms
related to a health condition or treatment. This
information is important for assessing health
and monitoring treatment effects. For example,
in oncology care, collecting patient-reported
symptoms through the EHR helps clinicians
identify and discuss the impact of treatment
and plan for the potential adverse events related
to chemotherapy.?*** Similarly, the integration
of a web-based patient-reported assessment into
routine care in an HIV outpatient clinic helps
clinicians identify important issues such as de-
pression, symptom burden, and medication ad-
herence.”

INFORMING TREATMENT DECISIONS Informa-

EXHIBIT 1

tion gleaned from patient-reported outcomes
has been shown to inform patient-physician dis-
cussions in surgical care. In joint replacement
surgery, the capture of patient-reported out-
comes regarding symptom severity (such as pain
and loss of function) helps inform decisions
about the approach to and timing for knee sur-
gery.” The Arthritis and Joint Replacement Cen-
ter at the UMass Memorial Medical Center
shares trends in pain and function measures
with patients at each visit to monitor symptom-
atic changes.” If medical care and physical ther-
apy do not effectively control symptoms, pa-
tients and their surgeons review individual
patient measures, in the context of national
norms for surgery, to inform decisions about
surgery.

TRACKING outcoMEs Tracking outcomes over
time allows patients and providers to observe
important trends and adjust care accordingly.
The Collaborative Chronic Care Network? sup-

Examples of the value of patient-reported outcomes (PROs) for patient-centered care

Study author(s)

Example

Assessing the severity of symptoms

Basch et al, Berry et al.

Provider alerts generated for potential chemotherapy-related toxicities based on

patient self-report through an online PRO platform

Crane et al.

Routine symptom burden assessment for patients seen in an HIV primary care clinic

alerts providers about patients reporting high burdens
Informing treatment decisions

Ayers et al. (2015), Ayers et al. (2013)

Patient-reported pain and function outcomes over time provide data for patients and

Endnote

in text

22;.23

24

25, 26

providers to assess the effectiveness of physical therapy and medication
treatments and determine when surgical care is necessary for knee replacement

Tracking outcomes

Simpkins et al, Margolis et al., Cincinnati Children’s
Hospital Medical Center

The Orchestra Project’s tracking tool allows pediatric patients with inflammatory
bowel disorder to track outcomes over time related to lifestyle and treatment

changes

Forsberg et al.

Patient-reported pain and function collected for patients cared for at the Spine

28, 29,

31

Clinic at Dartmouth-Hitchcock Medical Center are used to monitor the impact of
treatments provided

Forsberg et al.

Outcomes relevant to the patient’s condition are captured and graphically displayed,

31

showing trends over time in disease course and response to treatments
Prioritizing patient-provider discussions

Todd et al, Stover et al.

Cancer patients and their providers review a summary of PRO measures to detect

health issues that otherwise might have been missed

My Gl Health

3233

34

Forsberg et al.

Katzan et al.

Sanger et al.

source Authors’ analysis of data from the items cited.

Personalized reports based on reported gastrointestinal symptoms are generated
for patients treated at a gastroenterology clinic to prioritize and focus discussions

Monitoring general health and well-being

Routine assessment of health behaviors and health status (health-related quality of
life) through Group Health's electronic health record, MyGroupHealth

Routine assessment of depression among patients treated at Cleveland Clinic's
Neurological Institute through the Knowledge Program

Connecting providers to patient-generated health data

Patient tracking of surgical site using a mobile application (mPOWET) to track and
share photos of surgical site and patient-reported symptoms following hospital
discharge
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ports the Orchestra Project, an innovative ap-
proach to patient-physician partnership for in-
flammatory bowel disease.?® Using the Orchestra
Project’s tracking tool, the patient and physician
determine the set of measures the patient will
track, inclusive of validated patient-reported
outcomes and goal-specific measures tailored
to the individual. The patient and physician learn
together, both from changes initiated by the in-
dividual (for example, related to diet, sleep, or
exercise) and from planned changes in care.”
This approach to care has resulted in an increase
in pediatric remission rates from 60 percent in
2007 to 79 percent in 2015 across the Improve-
CareNow network of over seventy pediatric
gastroenterology care centers that treat children
and youth with inflammatory bowel disease.*
Similar examples of tracking outcomes have
been described in routine care for rheumatology
and in spine care.”

PRIORITIZING PATIENT-PROVIDER DISCUS-
stons The brevity of health care encounters re-
quires innovative approaches in information
sharing to ensure that high-quality care is deliv-
ered. Platforms that allow patients to provide
information about their health, concerns, and
priorities and that facilitate providers’ real-time
access to this information can help prioritize
topics for discussion during the clinical visit.***

MONITORING GENERAL HEALTH AND WELL-BE-
iNG Routine collection of patient-reported out-
comes related to general health and well-being
provides important information about an indi-
vidual’s overall health.* The systematic capture
of this information is important in screening for
clinical depression, a CMS clinical quality mea-
sure. The Knowledge Program, developed by
and used in Cleveland Clinic’s Neurological In-
stitute, incorporates the capture and use of
patient-reported outcomes—including the Pa-
tient Health Questionnaire (PHQ-9), a widely
used depression screening measure—as part of
the comprehensive electronic data system.* Sim-
ilar approaches to monitoring overall health
have been described at the Spine Center at
Dartmouth-Hitchcock Medical Center and at
Group Health Cooperative.’!

CONNECTING PROVIDERS TO PATIENT-GENER-
ATED HEALTH DATA Many patients see value in
tracking important outcomes on their own, out-
side of the health care encounter, using a variety
of new technologies available for this purpose.
Moreover, patients are increasingly interested in
and willing to share this type of information,
especially if they are aware that the information
will be used in dialogue with the treating provid-
er.” In a recent consumer survey, 80 percent of
the respondents agreed that they would be will-
ing to share their data for improved care.”’
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For example, a mobile health (mHealth) app
called mPOWET provides surgical patients with a
tool to track the condition of the surgical site
following discharge from the hospital, with the
goal of improving early detection and treatment
of surgical site infections.*® The app allows dis-
charged patients to securely transmit photos of
surgical sites and respond to their health care
provider’s questions about symptoms and pain.
The increased availability of mHealth apps, wear-
able devices, and sensor technologies allows pa-
tients to easily track information about their
health and well-being, movement and exercise,
diet, and sleep. This information, which is not
captured through medical records, presents new
opportunities for patient care outside of tradi-
tional health care settings.***

Although mHealth apps and wearable devices
have taken center stage in the movement toward
patient-generated health data, other tools can
also be used to gather such information, some-
times in ways that require no effort by the user.
Embedded sensors that track movement in the
home offer the possibility of greater indepen-
dence for individuals who have ambulatory chal-
lenges, cognitive deficits, or other health condi-
tions that frequently require facility-based care.*
The use of such sensors has significant potential
because, unlike wearable devices and mHealth
apps, they do not require the user to do anything
to gather and transmit data.

Challenges To Using Patient-
Reported Outcomes In Routine Care
Despite the groundswell of interest in and sup-
port for the use of patient-reported outcomes to
enhance patient-centered care, efforts to put the-
ory into practice have met with mixed suc-
cess.*>* The implementation of patient-reported
outcome measures is hampered by logistical con-
cerns, measurement challenges, technological
barriers, and lack of focus on the end user.

LOGISTICAL CONCERNS Logistical concerns
about capturing patient-reported outcomes in-
clude workflow barriers, such as the increased
burden on staff members and patients to ensure
that patient-reported outcomes are collected and
made available, the added time the provider
needs to interpret the data, and the increased
duration of office visits to discuss them.*** In
response to these concerns, health systems have
developed several strategies to streamline the
collection of patient-reported outcomes. To save
time and reduce staff and patient burden, many
systems offer multiple mechanisms for data col-
lection, including tablet computers to use in col-
lecting and scoring patient-reported outcomes
while patients wait to see the provider.
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Mechanisms that allow
patients to collect
outcomes from home
before or after an
office visit have
proved helpful.

In addition, mechanisms that allow patients to
collect outcomes from home before or after an
office visit have proved helpful. In one early
study about administering patient-reported out-
come measures before and after total joint re-
placement, researchers reported low patient
questionnaire completion rates (in the 20-
30 percent range).* However, after the joint re-
placement registry implemented more consis-
tent follow-up procedures outside of the clinic
visit (through e-mail, regular mail, or telephone
coordinated by a centralized contact center), the
completion rate exceeded 80 percent.***®

Expanding the use of computer adaptive test-
ing is another approach to addressing logistical
challenges because it reduces the time needed to
collect patient-reported outcomes.**® Computer
adaptive testing uses the responses the patient
has already provided to select subsequent ques-
tions. In this manner, the questionnaire adapts
to the individual patient by eliminating ques-
tions that are not relevant to his or her condition.
In an ongoing study, patients receiving care
for rheumatoid arthritis complete a series of
PROMIS measures about their physical, mental,
and social health using computer adaptive test-
ing.* A customized report is generated for each
patient to discuss with his or her provider. Addi-
tional evaluations of the impact of PROMIS and
computer adaptive testing are needed.

Technology to support the seamless integra-
tion of the collection and review of patient-
reported outcomes into patient care needs fur-
ther development. EHRs organize clinical data
(lab and physical exam results and nursing
notes), but many EHRs have limited capacity
for direct patient input. Portals focus on “read
only” patient access to clinical data, which limits
providers’ ability to “process” data (for example,
score them or search for trends) for patient-
provider discussions. This situation may change,
however, as more health care institutions take
advantage of a provision in the stage 3 meaning-

ful-use criteria that require application-program
interfaces that enable patients to view, down-
load, and transmit their health information.

MEASUREMENT CHALLENGES Concerns about
how patient-reported outcomes are measured
also exist. While shared decision making is as-
sumed to be a “best practice,” some stakeholders
believe that focusing on patient-reported out-
comes driven solely by clinical practice needs
may decrease the likelihood of discussions about
issues or concerns that are important to the pa-
tient. Engaging patients in the implementation
of these measures in health care settings will be
necessary to ensure that patient-provider discus-
sions are of value.

The complete and timely capture of patient-
reported outcomes is necessary but challenging
to implement. The collection of health informa-
tion, including patient-reported outcomes, is
frequently driven by the health care visit. As a
result, it may not be possible to capture data
beyond health care encounters, unless a patient
registry or research initiative exists to support
the effort.

Providers and researchers have expressed con-
cerns about the reliability of patient-generated
health data as a measure of patient outcomes. In
one study, patients who underwent total joint
replacement tracked exercise sessions daily
and wore an accelerometer, as well as complet-
ing patient-reported outcome measures. Scores
of the outcomes showed significant pain reduc-
tion and increases in the distances patients re-
ported being able to walk (for example, “I am
capable of walking five blocks”) after total joint
replacement. However, daily steps tracked
through the accelerometer showed that many
patients did not walk much greater distances
after the procedure than they had before.

This discrepancy may reflect a difference be-
tween the ability to perform a new task and
adopting new patterns of daily activity.”® New
opportunities to leverage features within mobile
devices for research activities, such as those
available using Apple’s ResearchKit apps,® may
make it possible to study such discrepancies
and even take advantage of differences in self-
reported and sensor data to intervene on behalf
of patients whose observed function is not as
expected. In the interim, research is needed to
understand what applications for patient-
generated health data are appropriate, how to
preserve patient privacy,*” and how to interpret
these data.

TECHNOLOGICAL BARRIERS Limited evidence
exists about how to make patient-reported out-
comes actionable for patient care. Thus, the en-
thusiasm for modifying clinical practice to col-
lect patient-reported outcomes may be limited
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precisely because of providers’ inability to act
upon the data or easily return them to patients.>
Early efforts to address this limitation include
creating visual displays and dashboards showing
data over time that can be e-mailed to patients or
shared with them via a patient health record or
portal; flagging results that require attention,
such as a major change in self-reported health
status or mental well-being; and connecting pa-
tient-reported outcomes with recommended ac-
tions for care, such as a call from a nurse or an
auto-generated call from a practice to schedule a
follow-up visit.?22426

Patient-generated health data provide addi-
tional information about individual health
behaviors, but it is not yet clear how best to
integrate this information into health care or
existing clinical information systems. Today’s
EHR does not readily assimilate patient-generat-
ed data such as daily activities or diet. Further-
more, some stakeholders have concerns about
how to comply with legal and regulatory require-
ments in collecting and storing these data.’* Reg-
ulations that reduce the potential for liability,
such as the specification of patient and provider
responsibilities and the terms to be included in
data-sharing agreements, could alleviate these
concerns.

LACK OF FOCUS ON THE END USER Efforts to
capture and report patient-reported outcomes
need to accommodate the end user. These efforts
should address issues related to health literacy
and numeracy, including the ability to interpret
graphical representations of data. User-centered
design (that is, design processes that are itera-
tively conducted with end users) can help create
functional tools for patients and providers.>*®

While mobile tools may enhance patients’ abil-
ity to complete patient-reported outcome mea-
sures, lack of access to technology may be a bar-
rier for some patients, who require alternative
modes of administration of the measures such
as mail or telephone-assisted completion. In ad-
dition, people suffering from loss of vision or
arthritis and those in poor health may find com-
pleting the measures burdensome or challeng-
ing. Designing systems to accommodate people
with visual impairment or limited mobility can
minimize these barriers and is an additional ra-
tionale for employing user-centered design
principles, including usability testing, to incor-
porate patients in designing and implementing
systems to measure patient-reported outcomes
in practice.”

Conclusion
The implementation of new policies, the avail-
ability of research funding, payment reform, and
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Improving patient
engagement continues
to be seen as a
necessary step for
improving the
efficiency and safety
of care.

consumer- and patient-led efforts to improve
health care together have created an environ-
ment suitable for the successful implementation
of patient-reported outcome measures in clinical
practice. As experience with patient-reported
outcomes expands and matures, the focus
should be on addressing logistical challenges
for integrating patient-reported outcome mea-
sures into practice, supporting technological
advances to seamlessly integrate and report
the resulting data to facilitate engagement be-
tween patients and providers. It will be necessary
to ensure that patients are partners in develop-
ing and prioritizing measures for which out-
comes can be reported and captured and to im-
plement user-centered design processes to
support the meaningful use of the data.

Some specific areas for further exploration
include automating workflow to support the
implementation of patient-reported outcome
measures in clinics, research to support the in-
terpretation of these outcomes to support pa-
tient and provider decision making, applications
of computer adaptive testing that reduce the bur-
den on patients while producing actionable data
for providers, and research on the uses of pa-
tient-generated health data. It will also be impor-
tant to explore efforts to implement patient-
reported outcome measures to understand the
factors thatinfluence the scale and spread of that
implementation in practice.

Patient engagement continues to be seen as a
necessary step for improving the efficiency and
safety of care as well as outcomes for chronic
conditions. Yet unless a health care environment
is created in which patients are viewed as part-
ners in care and tools exist to facilitate meaning-
ful discussions between patients and providers,
it is unlikely that the goals set forth by the IOM
fifteen years ago will be achieved.

Collecting and using patient-reported out-
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comes in clinical practice is one practical way to
meaningfully transform health care, replacing
its narrow focus on clinical outcomes with a
more holistic view of the patient. Ultimately,
the goal is for a person-centered view of care

to drive improvements in practice and in the

health of individuals and populations. Given
careful attention to the intended uses of pa-
tient-reported outcomes and thoughtful imple-
mentation of these measures in practice, that
goal is within reach. m
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