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Abstract

Advances in data science and timely access to health informatics provide a pathway to integrate
patient-reported outcome measures (PROMS) into clinical workflows and optimize rehabilitation
service delivery. With the shift toward value-based care in the US healthcare system, as
highlighted by the recent Centers for Medicare and Medicaid Services incentive and penalty
programs, it is critical for rehabilitation providers to systematically collect and effectively use
PROMs to facilitate evaluation of quality and outcomes within and across health systems.

This editorial discusses the potential PROMs have to transform clinical practice, provides
examples of health systems using PROMs to guide care, and identifies barriers to aggregating
data from PROMSs to conduct health services research. The paper proposes two priority areas

to help advance rehabilitation health services research: 1) standardize collecting PROMs data

in electronic health records to facilitate comparing health system performance and quality, and
2) increased partnerships between rehabilitation providers, researchers, and payors to accelerate
health system learning. As healthcare reform continues to emphasize value-based payment
strategies, it is essential for the field of physical medicine and rehabilitation to be at the forefront
of demonstrating its value in the care continuum.
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Introduction

Traditionally, rehabilitation services are provided using a dynamic and cyclical process of
collaborative goal setting, therapeutic interventions, and progress assessment that occurs
directly between a clinician and a patient. Although it is established that rehabilitation
efforts result in improved function and return to valued activities, there is still frustratingly
little empirical evidence quantifying these gains and their impact on health outcomes. In
fact, analyses of nationally representative data are unable to fully quantify the causal
relationship between interventions and functional improvement in acute and post-acute
rehabilitation settings.1~7 Perhaps, more tellingly, they raise concerns regarding value of
rehabilitation and its impact on health outcomes.

Payors are increasingly moving toward adopting value-based payment models, such

as alternative payment models (APMs), that use patient-centered outcomes to drive
reimbursement and improve the value of care.8-10 Therefore, it is imperative that the field of
rehabilitation leverages recent advances in data science, health informatics, and availability
of standardized outcome measures to identify ways in which data can be used to improve
care delivery and evaluate the effectiveness of rehabilitative care.

The Centers for Medicare and Medicaid Services (CMS) have implemented numerous
valued-based APMs, such as the Bundled Payments for Care Improvement (BPCI) and
the Comprehensive Care for Joint Replacement Model (CJR). Some APMs, such as

the CJR, incentivize collecting patient-reported outcome measures (PROMs)1! by giving
providers who do collect them additional reimbursement. Early evaluations of CJR and
BPCI have focused on initial cost savings and differences in mortality and complications.
These investigations found that CJR and BPCI models improved care coordination and
resulted in 3% reduced spending, largely attributed to a 5% decrease in post-acute care
(PAC) utilization.12-14 While initial decreases in PAC utilization have produced savings,
information is lacking about the cost-effectiveness of high and low-value rehabilitation
carel® on patient-centered outcomes, such as change in function, pain, symptom burden, and
quality of life. These represent potential indicators of high-value care in rehabilitation, yet
are typically not systematically collected or evaluated.

Tying reimbursement to patient-centered outcomes is becoming a reality. Thus, we propose
that systematically collecting PROMSs data across acute and post-acute rehabilitation
settings is not only a necessity—hbut an essential step toward demonstrating the value

of rehabilitation and ensuring adequate reimbursement. To achieve this goal, the field of
physical medicine and rehabiliation (PM&R) needs to use those PROMSs developed in recent
years to quantify patients’ experiences. Some measures span various patient populations,
such as the PROMIS® system, Neuro-QoL™, NIH Toolbox®,16 while others capture the
unique needs and experiences of specific populations, such as the SCI-FI system’ and
PEDI-CAT.18

This editorial aims to discuss the potential for PROMs to improve clinical practice, provide
examples of health systems using PROMs to guide patient care, and identify barriers and
potential solutions to aggregating PROMSs data to conduct effective health services research
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in physical medicine and rehabilitation. We conclude with summary recommendations for
rehabilitation clinicians and researchers to advance this rapidly evolving field and support a
sustainable and central role for our field.

Potential of PROMs to Improve Rehabilitation Care

Standardized PROM collection has the potential to improve rehabilitation care delivery
and outcomes in a variety of ways. Olde Rikkert et al. provide a useful framework to
conceptualize the multi-faceted benefits of standardized collection of PROMs in clinical
practice, which we adapt to reflect the flow of how PROM data is generated and collected
in the U.S. healthcare system (Figure 1).19 In clinician-patient interactions, PROMs can
facilitate identifying rehabilitation needs and baseline function and provide a starting
point for targeted evaluation and goal setting. Data from serially collected PROMSs can
allow clinicians to detect patient improvement during therapy and deliver more tailored
intervention. Routinely collected PROMs can then be aggregated at the provider or facility
level and provide a powerful tool to improve care delivery and patient-centered outcomes.

Payors, regulators, policy makers, and professional organizations strongly influence
collection of PROMs. As described in the introduction, CMS value-based reimbursement
incentives are being used to motivate providers to use PROMSs to demonstrate improved
performance, patient satisfaction, and engagement. Collecting PROM data at the provider
level allows regulators and payors to identify variations in outcomes and rate providers
against national benchmark data. This, in turn, provides support for value-based payment
systems, whereby provider reimbursement is determined, in part, by patient outcomes.

This is not all in the future. These data are currently being used to create online dashboards
with the goal of assisting patients/caregivers with decision-making when choosing providers.
Currently, CMS uses Quality Reporting Program (QRP) data and, when available, patient
experience information to create dashboards that compare facility quality and outcomes for
hospitals, nursing homes, inpatient rehabilitation facilities, and home health providers.20
However, quality ratings for some settings such as nursing homes and inpatient rehabilitation
facilities are incomplete as they do not include any PROM data.

Health System Implementation of PROMs to Guide Patient Care

Although many health systems are implementing and utilizing PROMs to improve patient
care and efficiency, little has been published in the peer-reviewed literature. Nevertheless,
several useful examples exist that illustrate how health systems have integrated PROMs into
their clinical workflow and how they are being used to improve efficiency and quality of
care.

PROMs in Pediatric Care

The Cincinnati Children’s Hospital Medical Center undertook a system-wide effort to
collect PROMs across various clinical settings and patient populations. Gerhardt et al
outlined the steps taken to implement PROMs, including engaging stakeholders, establishing
a process to select measures, specifying scores to trigger alerts for care needs, and

Arch Phys Med Rehabil. Author manuscript; available in PMC 2023 May 30.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Keeney et al.

Page 4

monitoring PROM collection and use.2! Champion-led clinician work groups facilitated
high (75%) patient completion rates across clinics. PROMs scores alert clinicians when
targeted interventions are needed that may have gone unnoticed. For example, improved
quality of life was noted for patients seen in a food allergy clinic when PROM scores
triggered referral to a dietician, and multidimensional PROM scores improved care
planning discussions during endocrine clinic visits by alerting clinicians to patient concerns
about self-management and treatment options.2! Similarly, Shriners Hospitals implemented
PROMIS® pediatric instruments across 10 locations using iPads to facilitate completion by
patients and/or their parent or guardian. Participating hospitals reported completion rates
of up to 93% and used those scores to trigger additional interventions and consults (e.g.
physical therapy).22 Providers also reported improved care conversations with patients,
stating that some patients appeared more comfortable reporting symptoms and other issues
ahead of time rather than bringing them up during face to face interactions.2?

PROMSs in Orthopedic Care

As described in the introduction, the CMS CJR model uses increased reimbursement to
motivate providers to submit PROM data during the pre- and post-operative phases of joint
replacement.1! As a result, many orthopedic providers have implemented PROMs in their
clinical practice and expanded their use to procedures and diagnoses beyond total hip and
knee arthroplasty. For example, the Department of Orthopedic Surgery at Cleveland Clinic
uses a collection of PROMs to track longitudinal progress of outcomes across the continuum
of orthopedic care. For patients undergoing surgery for a variety of orthopedic conditions,
PROMs have been collected to quantify pain, function, and quality of life prior to and after
surgery.23

Patient-level PROM data is aggregated into the OrthoMiDaS Episode of Care tool,24 which
is designed to promote shared decision making between providers and patients about

the potential value of surgical interventions.23 A similar program, called Partners Care
Decisions, was instituted across orthopedic providers at Partners Healthcare in Boston.2®
In this program, providers use PROM data alongside a decision support tool in patient
discussions about the potential risks and benefits of operative treatment for knee arthritis
and spinal stenosis. Partners Care Decisions also uses data from PROMS to assist patients
with benchmarking their individual progress in pain and functioning following surgery. In
addition, many institutions have partnered to create orthopedic care and outcomes registries
that include PROMs, such as the Function and Outcomes Research for Comparative
Effectiveness in Total Joint Replacement (FORCE-TJR),28 and the American Academy of
Orthopaedic Surgeons Registry Program.2’

PROMs in Oncologic Care

Notably, oncology researchers report success integrating electronic PROMSs to monitor
and manage symptom burden, quality of life, and function for their patients. Although
little evidence is available to guide score interpreting scores and managing patients,28
their findings suggest that assessing PROMs longitudinally may improve quality of

life,29 decrease healthcare utilization,2% 30 and lessen mortality during cancer treatment.31
Additionally, PROM-based monitoring combined with telerehabilitation decreased acute
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and post-acute care utilization among patients with advanced stage cancer.32 In 2021,

the Oncology Care First model—a value-based payment model for Medicare beneficiaries
undergoing cancer treatment—is anticipated to require that participating practices collect
PROM data.33 34 Although further research is needed to fully understand how to
successfully implement and use PROM s in oncologic care, payors have demonstrated their
interest in using PROMs to benchmark the value of care.

Barriers and Potential Solutions: Collecting PROMs for Effective Health

Services Research in Rehabilitation

Institutional Barriers

Meaningfully implementing PROM s routinely at the point of rehabilitation care is limited
by barriers that include a lack of financial incentives to collect PROMSs3® and difficulty
navigating the realities of large, complex health systems.36 As PROMs are not directly tied
to reimbursement, busy providers prioritize other aspects of documentation they believe
are important or are directly tied to payment. Furthermore, determining which measure

is most appropriate for a patient population is often unclear, as an instrument may be
validated in one patient population and setting, yet not in others. Additionally, PROMSs
need to be collected so as to avoid increasing clinician burden—particularly in busy

and, perhaps, under-resourced environments. PROMs can be delivered via computerized
adaptive tests (CATS) to facilitate quick administration of item banks and delivers precise
estimates of a desired trait (e.g. function, quality of life, etc.).3” In fact, many PROMSs have
already been developed to measure rehabilitation focused constructs using CATS to decrease
administrative burden on already overtasked staff, especially when entered directly into the
patient’s electronic health record (EHR).38-41

Regardless of institutional-level barriers to collecting and aggregating of PROMSs for

health services research, recent work has identified key components to facilitate successful
implementation. Thoughtful and supportive leadership by the health system is vital to
successfully implement PROMs.36 Institutional governance is essential to fostering a culture
that supports collecting PROMSs and to provide oversight for selecting and integrating
appropriate measures into technical platforms for PROM delivery.38 It is critical that
rehabilitation clinicians be included and have a voice in these governance committees at
their institution.

At the departmental level, leadership should work with frontline staff to align

PROM collection with clinical needs and workflows.3% 38 |_eadership and staff should
collaboratively identify workgroups and clinical champions who will monitor quality and
consistency of collecting data. Engaging staff in the process is vital to successfully collect
PROMs data and ensure sustained implementation over time. Recent research within a large
health system found that clinician and administrative engagement and presence of a clinical
champion were associated with an increased rate of standardized PROM use across a variety
of clinical settings.42:43
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Barriers in Health Information Technology

Barriers also exist in health information technology, as many existing EHRs are not
designed to meaningfully present PROM data.35 Even when EHR systems are able to
display PROM data, they often lack an intuitive and ‘user friendly’ interface that allows
clinicians to interpret and use scores to inform care decisions.3% 36 The ability to track
patient-centered outcomes across the continuum of care from inpatient to outpatient settings
also remains limited. Despite the increased sharing of EHR access between inpatient and
outpatient clinical settings, PROM data is not consistently collected across settings, even
with increased availability of standardized methods to collect data (e.g. smart phones,
tablets, etc.) and their ability to integrate with the EHR systems.*4 Longitudinal assessment
is further impeded by a lack of established metrics for sensitivity and responsiveness to
change for measures across care settings, thereby limiting their use throughout recovery.

As above, institutional buy-in and governance is key to facilitating PROM integration in
technical platforms within health systems. It is also beneficial to have key rehabilitation staff
undergo technical training to become skilled in navigating the structure of the institution’s
EHR system. This fluency in information technology is important for understanding the flow
of information throughout the institution and can be used to identify strategies to collect

and display PROM data. Staff with advanced training in EHR platforms can collaborate
with rehabilitation staff and leadership to develop ways to meaningfully use PROM data to
inform clinical practice.*>

Barriers to Measurement Across Rehabilitation Settings

Overall, the inconsistency and variability of collecting PROMSs across rehabilitation
settings create an array of methodological challenges to quantifying the relationship
between rehabilitation and outcomes. We currently lack the data needed to examine how
rehabilitation services impact functional recovery, quality of life, and participation at the
population level. This challenge is compounded for patient populations with condition-
specific physical and cognitive limitations, such as persons with amputations and moderate/
severe traumatic brain injury. Although national-level administrative claims data provide
clinician-rated functional assessments collected in post-acute care settings, such measures
are not present in acute care or outpatient data submissions. The lack of a common clinical
usage of a standardized set of validated, psychometrically-sound PROMs either limits the
potential of cross-institution research or poses the risk of spurious findings and measurement
error in cross-institutional research.

During an episode of care, patients often receive rehabilitation across numerous care
settings, starting at the point of hospitalization and transitioning to intensive inpatient
rehabilitation or skilled nursing facilities, followed by outpatient or home health care. Thus,
standardizing PROM collection across all rehabilitation settings will be crucial. With the
implementation of the Improving Medicare Post-Acute Care Transformation Act of 2014
(IMPACT Act of 2014), the CMS began to collect standardized assessments of patients’
medical, functional, cognitive, and social support status across all post-acute settings, using
the Continuity Assessment Record and Evaluation (CARE) tool. However, most assessments
in the CARE tool are clinician-rated.

Arch Phys Med Rehabil. Author manuscript; available in PMC 2023 May 30.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Keeney et al.

Page 7

Tackling the complex issues that impede PROM measurement across rehabilitation settings
will require a methodical and concerted effort. Functional recovery, for example, can be
measured broadly for many patient populations using various components of the PROMIS®
system, AM-PAC CAT or the FAM-CAT. For patients with neurologic injuries, the Neuro-
QoL or SCI-FI system may be more appropriate. The PEDI-CAT has been developed and
validated for children with disability. To fully elucidate trajectories of recovery, further
work is needed to quantify the sensitivity and responsiveness of each PROM over time

and across settings. It is also important to collect PROMs to quantify other aspects of the
patient experience impacted by rehabilitation, such as quality of life and symptom burden.
This is particularly important for patients who may not experience functional improvement
but who benefit from rehabilitation interventions to optimize or maintain function (e.g.
neurodegenerative disorders, complex chronic illness) and participation in valued life roles
in the face of serious illness.

While a ‘one-size-fits all” approach will not be feasible or appropriate for all populations,
collecting a core set of PROMSs to capture the patient experience across the continuum

of care is vital. Rehabilitation researchers and clinicians should collaborate to develop
protocols to collect PROMs in a standardized manner and design methodologically rigorous
evaluation of implementation and outcomes. These efforts should occur simultaneously
within and across settings, starting at the level of the health system and expanding
nationally.

Future Directions

An increasing focus on comparing the quality of rehabilitation services across care settings
accentuates how PROMSs data can be used to quantify important patient outcomes such as
pain, function, participation, and quality of life. It is likely that collecting PROMs data

will soon be standardized in rehabilitation settings similar to what has occurred in other
CMS value-based payment models. We urge the field of rehabilitation to advocate for

CMS innovation models to support these activities as a way to facilitate a culture ready

to implement these changes across rehabilitation settings. As policy drives practice, more
efforts are needed to link PROMSs with value-based initiatives and outcomes. Participating in
novel payment and service delivery models would provide the resources needed to invest in
health technology and staffing needed to ensure consistent reporting.

PROMs provide an opportunity to improve rehabilitation delivered in clinical settings while
promoting health services research. We propose two priority areas in rehabilitation to
ensure comparisons between rehabilitation providers and settings are fair and appropriate
—1) improve standardized collecting of PROMs data in EHRs to allow comparing
performance and quality in and across hospital systems, and 2) increase partnerships
between rehabilitation clinicians and researchers to generate rehabilitation focused health
services research to yield health policy and patient care benefits. Barriers to address

these priorities exist, but to advance the evidence base of rehabilitation science and

ensure equitable reimbursement, we must act to overcome these challenges and implement
at least a basic set of common PROMs in practice settings. Strategies outlined to
overcome barriers to meaningful PROM use include: 1) strong administrative leadership
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and support, 2) implementing and integrating CAT-based PROMs into existing EHR to
decrease clinician burden, 3) collaborating with partners in health information technology,
and 4) engaging front line staff. We contend that standardizing and collecting PROM

data across rehabilitation settings hold the promise of benefiting all constituencies from
patients, providers, researchers, policy makers, and payors. PROMSs can play a crucial role in
individualizing the rehabilitation experience and improving care delivery. Yet to achieve the
core goals of rehabilitation—remediating impairments, restoring function, and facilitating
return to the community—PROMSs should become a central part of the rehabilitation
process.
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CMS Centers for Medicare and Medicaid Services
BPCI Bundled Payments for Care Improvement

CJR Comprehensive Care for Joint Replacement Model
PROM Patient-reported outcome measures

PAC Post-acute care

PM&R Physical Medicine and Rehabilitation

Neuro-QoL™

Quality of Life in Neurological Disorders

PROMIS® Patient-Reported Outcomes Measurement Information
System

SCI-FI Spinal Cord Injury-Functional Index

PEDI-CAT Pediatric Evaluation of Disability Inventory-Computer
Adaptive Test

QRP Quality Reporting Program

CAT Computerized adaptive tests

EHR Electronic health record

CARE tool Continuity Assessment Record and Evaluation

AM-PAC CAT Activity Measure for Post-Acute Care Computer Adaptive

Test
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Figure 1.

Variation in Outcomes:
function, quality of life,
community discharge

Adapted from: Olde Rikkert MGM, van der Wees PJ, Schoon Y, Westert GP. Using Patient
Reported Outcomes Measures to Promote Integrated Care. /nt J Integr Care. 2018;18(2):8.
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