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Abstract

Background—~Patient-reported outcomes (PROs) are gaining recognition as key measures for
improving the quality of patient care in clinical care settings. Three factors have made the
implementation of PROs in clinical care more feasible: increased use of modern measurement
methods in PRO design and validation, rapid progression of technology (e.g., touch screen tablets,
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Internet accessibility, and electronic health records (EHRS)), and greater demand for measurement
and monitoring of PROs by regulators, payers, accreditors, and professional organizations. As
electronic PRO collection and reporting capabilities have improved, the challenges of collecting
PRO data have changed.

Objectives—To update information on PRO adoption considerations in clinical care,
highlighting electronic and technical advances with respect to measure selection, clinical
workflow, data infrastructure, and outcomes reporting.

Methods—Five practical case studies across diverse healthcare settings and patient populations
are used to explore how implementation barriers were addressed to promote the successful
integration of PRO collection into the clinical workflow. The case studies address selecting and
reporting of relevant content, workflow integration, pre-visit screening, effective evaluation, and
EHR integration.

Conclusions—These case studies exemplify elements of well-designed electronic systems,
including response automation, tailoring of item selection and reporting algorithms, flexibility of
collection location, and integration with patient health care data elements. They also highlight
emerging logistical barriers in this area, such as the need for specialized technological and
methodological expertise, and design limitations of current electronic data capture systems.

The Case for Patient-Reported Outcomes

Patient-Reported Outcomes (PROs) are assessments of a patient’s health and disability
experiences in a structured and standardized format directly from the patient.! PRO adoption
and implementation in clinical care are rapidly increasing as a result of several key
developments. New PROs have been developed, and older scales have been evaluated with
modern measurement models. Technological infrastructure has progressed rapidly, leading
to the expanded incorporation of touch screen tablets, Internet-based applications, and
electronic health records (EHRS) into clinical care. PROs are increasingly demanded by
regulators, payers, accreditors, professional organizations, and clinicians to measure and
improve PRO-based outcomes at the patient, clinic, and healthcare system levels.

Legislative demands to improve health care outcomes and contain costs are changing the
United States health care system to one that puts greater emphasis on quality of care, value-
based reimbursement, and patient engagement.2 PROs are increasingly identified as the most
direct and relevant measures of success for demonstrating high-quality patient-centered care.
The integration of PRO scan support patient care and quality improvement by enabling the
identification and engagement of patient services.

PROs are gaining acceptance across a variety of different clinical settings.3-6 Evidence
suggests they aid in the management of chronic conditions,3 7 improve patient-provider
communication,811 and increase patient satisfaction with care.11 While PROs are most
commonly used to inform and track patient-level information,12 electronic data capture and
EHR integration capabilities have expanded PRO use in novel ways, such as population-
based monitoring. (Table 1)
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Successful integration of PRO collection and review into the clinic workflow has always
been a key aspect of PRO implementation. Recent advances in PRO instrument development
and technology have increased the feasibility and practicality of sustained use. Most studies
discussing PRO implementation in clinical settings focus on patient and provider attitudinal
barriers'3 14 and general implementation guidance.l Issues specific to electronic system
integration have been identified, but these discussions have not been updated to reflect
current PRO technology and data infrastructure,® or have focused on PRO integration
within a single institution.1’

In this article we provide an update on PRO integration in clinical care, focusing on recent
technological and organizational advances with respect to measure selection, clinical
workflow, electronic infrastructure, and outcomes reporting (Figure 1). We highlight each
element with examples from ongoing implementation efforts across different settings and
patient populations.

Why Now? Rapid Increase in Policy Relevance and Value of PROs in

Clinical Care

Recent changes in the field have facilitated the increasing use of PROs in clinical care
settings. Here we address several of these, including content tailoring, infrastructure, and
increased demand for PROs from multiple stakeholders.

Increased Demand by Regulators, Payers, Accreditors, and Professional Organizations

There is an increasing emphasis on integrating PRO data into clinical care as a means of
promoting patient-centered care. One catalyst has been the creation of the Patient-Centered
Outcomes Research Institute (PCORI).18 PCORI focuses on the inclusion of the patient
voice when setting funding priorities. This has increased awareness of the patient’s
perspective in health care and of the importance of PROs in clinical care and quality
improvement. The Centers for Medicare and Medicaid Services (CMS) incentive program
includes mandates for EHR reimbursements. Meaningful Use (Stage 3) implementation is
scheduled for 2016 with a focus on improving patient outcomes. Consequently, multiple
organizations (including CMS, the National Quality Forum,19: 20 and the National
Committee for Quality Assurance) are engaging in efforts to identify and recommend
patient-centered outcome measures. These organizations laud the ability of PROs to provide
“rigorous, disciplined measurement” of patient outcomes,?! to capture more complete
pictures of patient experiences with multiple chronic conditions,? to promote patient-
centered communication,?2 and to provide information on outcomes that are meaningful to
patients.23

Infrastructure: Rapid Progression of Computer Hardware, Internet Accessibility, and EHRs

Ease of administration has increased with the availability of electronic PRO data collection
software and Web-based data entry options, allowing for immediate scoring that can be
displayed for review during clinical encounters. Several studies demonstrate that electronic
collection is preferred in clinical care® 5 7-11.13.24 anq s associated with lower rates of
unanswered questions than paper forms.# 5 11. 25,26 Reproducibility of electronic data
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collection is high,3 5 7 lowering missing data and allowing complex skip
patterns.% 5 11, 25-27 Modern systems can also provide a consistent look for all content
administered to patients.

In the past decade, the barriers to widespread electronic PRO assessments have diminished,
making clinical applications more affordable and feasible to implement. Computer hardware
has become both increasingly affordable and capable. At the same time, Internet
connectivity is rising in both private and public locations, with 80% of American households
indicating at least one regular Internet user.28 This rise in connectivity has increased the
range of locations where patients can complete assessments (e.g., at home, waiting room
kiosks, or smartphone).

Electronic PRO assessment can extend the spectrum of patients from whom PRO data can
be collected by adapting collection methods to patient needs, such as by providing an audio
option for individuals with low vision, limited computer experience, or low literacy.2®
Touch screen entry eliminates typing and avoids mouse-based actions,2’ which may be
particularly important among older patients.3°

Tailoring of PROs for Clinical Relevance

PRO measures can be constructed and evaluated using classical test theory or modern
psychometric methods such as item response theory (IRT).31 Examples of PRO measures in
clinical care settings include the Brief Pain Inventory32 and the Patient Health Questionnaire
(PHQ-9),33-36 hoth validated and scored using classical test theory approaches. These
measures provide scores for pain and depression. However, they entail two important
constraints: (1) the inability to tailor content and (2) limitations on score interpretability.
These measures ask the same items of each respondent, even if it does not provide relevant
information. In clinical settings, providers need to choose between lengthy PRO measures
that cover all possible health levels and brief measures that may apply to broad patient
populations but may not be sensitive enough to identify small changes in clinical care
settings.3” A new wave of PRO measures such as the Patient-Reported Outcomes
Measurement Information System (PROMIS®) provide a framework for patient-level
tailoring of content by using both computer adaptive tests (CAT) and static short forms that
contain the most informative items, while using scores that are standardized against a
general population. This affords greater measurement precision, eliminating common floor
and ceiling effects for CAT administration,38 and increased accuracy for static forms,3°
while allowing for score interpretation across large and varied patient populations.

Overcoming PRO Workflow Challenges

Adapting assessment systems to fit within clinic workflows remains a key barrier to clinical
adoption. Patients need time to complete PRO assessments in-clinic, clinicians need to
easily retrieve and review results, and results must be understandable and actionable.
Furthermore, in-clinic connectivity comes with its own set of “hidden” workflow challenges
such as a poor wireless signal which may slow or prevent PRO data submission. Below, we
provide five case studies highlighting specific elements of electronic integration (Figure 1)
and how they are leveraged to improve PRO integration into the clinic workflow.
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Content Selection and Tailoring: Considering Clinic Workflow and Patient Burden

Systematic PRO collection and delivery to healthcare providers will not be fully embraced if
it is perceived to disrupt or impede clinical workflow. Although electronic PRO measures
can be administered rapidly, recommendations suggest limiting the number of PROs to
reduce patient burden.0 Therefore, measure selection and tailoring to individual patients to
ensure brevity and clinical relevance are an important first step.

The Cincinnati Children’s Hospital Medical Center has focused on system automation to
minimize patient burden and reduce staff involvement. At check-in, patients receive an
electronic tablet and a personal numeric code (linked to the specific visit in the electronic
medical record) to enter. An algorithm selects PROs tailored to an individual patient
according to pre-specified variables (e.g., visit type, diagnosis, age). PROs administered
include the PROMIS Pediatric Pain Interference scale, Childhood Health Assessment
Questionnaire (physical function), and Pediatric Quality of Life Inventory Generic and
Rheumatology modules (v4.0 and 3.0, respectively).

Content selection and tailoring ensure that an appropriately minimal number of relevant
PROs are administered at staggered intervals. Given the pediatric focus of this institution,
patient age is a key consideration in tailoring PRO content and administration. In this
system, patients receive age-appropriate PROs, and when tracked over time automatically
“age-in” to new PRO content. Proxy (parent) use is automatically set up for young children,
with other proxy options available for other patients if necessary because of developmental,
cognitive, or other concerns.

The impact of tailored PRO selection is carefully considered relative to the clinic workflow.
Quality improvement methods (e.g., process flow maps) have been deployed specifically to
avoid lengthening patient visits. However, in clinical settings where a lengthy instrument is
required (e.g., psychological batteries), the visit scheduling accounts for this, providing a
delay to allow for the patient to complete the assessment. Patients are informed prior to their
visit to arrive early and the reason why extra time is necessary.

Reporting Clinically-Relevant PRO Content: The My Gl Health Project

Electronic PRO collection and reporting allows for detailed visual reports that facilitate
interpretation of a patient’s PRO score. Little attention has been paid to how PRO
information is best reported,1° and systems do not uniformly report clinically relevant
information such as reference values and identification of meaningful change.*!

The My GI Health Project (myGlhealth.org) is a website-based PRO system developed by
the University of California, Los Angeles and the University of Michigan. My Gl Health
evaluates the severity of patient-reported gastrointestinal symptoms (PROMIS Gl
Symptoms) for clinical use. Reports present information on symptom severity in eight areas:
reflux, gas/bloating, abdominal pain, diarrhea, incontinence, constipation, bloating, and
nausea/vomiting (Figure 2). Prior to implementation, clinicians evaluated several report
designs, indicating preferences for presenting symptom information against the U.S.
population (rather than against the clinic’s patient population), and the use of percentile

Med Care. Author manuscript; available in PMC 2016 March 21.


http://myGIhealth.org

1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Jensen et al.

Page 6

scores (instead of the PROMIS t-score). Providers also indicated a preference for grouping
symptom intensity into quartiles.

My GI Health illustrates how electronic reports can be implemented into the clinical
workflow using alerts and a report format that allow clinicians to manually set their own
point of clinical relevance. This is a departure from other methods for identifying this
information, such as identifying thresholds numerically.1® Moving forward, both methods
should be evaluated and compared side-by-side with respect to clinical relevance and
effectiveness.

Data Collection: Routine Symptom and Psychosocial Screening in Cancer Care

Many electronic PRO collection programs incorporate centralized Web-based data
submission and storage. Web-based PRO administration can remove PRO collection from
the workflow for those patients who complete Web-based assessments. This functionality
presents the following challenges:(1) reaching and engaging patients without at-home
Internet access; (2) determining the appropriate response for PRO scores that indicate
problems warranting immediate clinical attention; and (3) implementing an automated
response across clinic systems. This case study focuses on these challenges.

In the Robert H. Lurie Comprehensive Cancer Center (RHLCCC) of Northwestern
University, all patients receiving chemotherapy for gynecological cancers complete PRO
CAT assessments (PROMIS Domains: Pain Interference, Fatigue, Physical Function,
Depression, Anxiety) and a psychosocial needs assessment on a secure website up to 3 days
prior to a clinic visit. Patients who are unable to complete the assessment online prior to
their visit are asked when they check in to complete a survey using a tablet computer.

PROs are automatically scored and saved in the patient’s EHR. Scores that exceed a pre-
determined and validated threshold for severity33: 34 42 are flagged within the EHR and
generate an automated message to appropriate staff (e.g., oncologist, dietician pool, or social
worker pool) through the EHR messaging system. These automated referrals generate
messaging in response to a patient-identified need (e.g., assistance with advance directives;
personal finances).

Since implementation, approximately half of patients notified have completed the
assessment prior to their visit.#3This suggests that while pre-visit assessments may be
feasible for some patients, supplemental in-clinic data capture is necessary to capture data
from the full patient population. RHLCCC has considered how to identify and administer
PROs to patient non-responders by developing and testing in-clinic interfaces that can
address specific patient needs (e.g., visual impairment, low literacy, lack of fluency in
English).

Demonstrating Value: Effective Evaluation of PRO Use

Because clinical use of PRO data is still limited, examples evaluating effectiveness and
impact are not common, and vary in methodological rigor.3 44 Internally, the use of
evaluation and quality improvement techniques can be used to illustrate how PRO
implementation adds value in a clinical care encounter. Demonstrating value to broader
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audiences requires additional outcomes, including the user experience (patient and provider
attitudes, satisfaction with the system, doctor-patient communication), health services
outcomes (clinical actions taken, referrals), and patient outcomes. This case study examines
how value can be demonstrated while minimizing effects on the limitations of the clinical
workflow.

The University of Washington (UW) has a large, multi-disciplinary HIV outpatient clinic
that has successfully integrated PROs into routine clinical care.4> Ten PRO measures are
administered, including the PHQ-9 (depression), the PHQ-5 (anxiety), the Alcohol Use
Disorders Identification Test (AUDIT, alcohol use), and the HIV Symptoms Index,
illustrating the broad range of general and disease-specific information collected. Internal
evaluation has used Plan-Do-Study-Act cycles and a quality improvement framework to
identify and address issues related to PRO implementation and clinic flow, electronic
technology, scheduling, and delivery of assessment results.® Qualitative interviews with
patients, providers, and clinic staff were used to identify what content and features were
most valuable (e.g., automated suicidal ideation alert).4’

The approach has been adopted by other clinics in the Centers for AIDS Research Network
of Integrated Clinical Systems (CNICS), such that more than 30,000 PRO assessments of
over 7000 HIV-infected patients have been completed as part of routine clinical care visits,
providing data for clinical care, quality improvement, and clinical research efforts.

Integrating PROs in EHRs

Incorporating electronic PRO data directly into the EHR allows for PRO review at the point
of care and tracking over time a long side other clinical information. Because of logistical
issues, PROs have often been made available independently from the EHR system.® While
clinicians have reported their preference for PRO integration with EHR lab results,*8 only a
few systems provide this feature, meaning that PROs are often not presented in a useful way
to clinicians.

Epic Systems Corporation (Verona, WI), a commonly used EHR system, included PROMIS
measures in its 2012 software release. Epic offers a library of PRO measures; users can also
add their own measures. Institutions using Epic can program it to trigger the administration
of PROs at predefined intervals or in response to certain “events,” such as an office visit,
surgery, hospitalization, acute illness, or change in health status. While clinician entered
data has been supported for years, PRO administration through Epic is intended to occur
outside of the clinical encounter through a patient portal (MyChart application) or in the
waiting room on a tablet, kiosk, or personal computer (Welcome application). These data are
scored and stored in the EHR database, and are reported in tabular or graphical form like lab
data. This allows clinicians to contrast PRO scores with other clinical variables..

Discussion and Future Directions

Overall, these case studies illustrate that workflow considerations are fundamental to the
successful integration of PRO assessments into clinical care settings. The collection and
reporting of PRO data must be done with minimum burden and maximum clinical relevance
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in order to have a meaningful impact on patient care. The systems described in these case
studies exemplify elements of well-designed systems: response automation, the tailoring of
item selection and reporting algorithms, flexibility of collection location, integration with
patient data elements, and assessments that take less than 10 minutes to complete. These
features can facilitate the integration and adoption of PROs in a wide range of clinical care
settings. These case studies also demonstrate the feasibility of PRO data collection in a wide
range of patient populations (e.g., children, elderly, veterans) who may have significant
symptom burden (e.g., cancer, HIV/AIDS). Most systems restrict PRO collection to patient
self-report collected outside of the clinic room. However, one system (My GI Health) allows
a doctors to administer the “history-taker” (a PRO assessment) to their patient. Doctor-led
PRO assessments provide an interesting alternative design to patient self-assessment.
However, clinician guidelines and training are necessary to ensure patients understand the
questions and are constantly providing independent responses.

These case studies also illustrate the importance of EHR integration and current design
limitations of electronic PRO systems. For example, incorporating outside PRO data
elements into EHRs (rather than collecting PROs within the EHR, as illustrated by Epic) can
be complicated, requiring solutions ranging from allowing providers to cut and paste PRO
information into the record (My GI Health) and a variety of customized options that have
been developed to address this issue across the many different clinics involved with CNICS
(UW). CAT algorithms are highly relevant for use in clinical settings, but are infrequently
used and currently unavailable in EHR-based collection. IRT-derived fixed measures show
excellent reliability and validity?® 49 and also allow customization, however research has
not yet shown if the measurement sensitivity gained by IRT-calibration translates into a
clinical relevance for fixed formats.

The ability to report PRO scores electronically along with clinically relevant interpretations
is important in each case study. Each case study approached PRO reporting differently,
although all solicited provider feedback and preferences. In general, PRO scores must be
presented in a way that is easily understood, clear, and actionable. Because many symptoms
are common to multiple clinical conditions, such as pain, fatigue, and sleep difficulty, a
common framework for scoring and interpretation can facilitate comparisons across
diseases, patient subgroups, and the general population. Naturally, there remain more
targeted, condition-specific areas that continue to require supplemental measurement
attention where comparisons to the general population are not necessarily useful in clinical
settings. An important limitation identified by the case studies was that EHR score reporting
formats are limited to clinician review only. Systems here which have developed score
reports for patients (My Gl-Health) generate them independently from the EHR system.

The major limitations of this review include the focus on individual case studies rather than
a broader systematic review, and reliance on self-reports of features rather than system
demonstrations. However, the use of case studies allowed for in-depth discussion with
system developers about design, measures, electronic integration and the challenges they
have encountered, which could not have been gleaned from documentation of system
features alone.
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Conclusion

Moving forward, the ability of systems and modern measurement to tailor PRO content to
patient needs has the potential to guide clinical use. Current efforts to develop symptom-
focused measures (such as the recently released PROMIS Gl symptoms measure) that focus
on broad score interpretability within patient groups suggest that greater flexibility to tailor
content to disease-specific, clinically relevant symptoms is possible and can support
clinician actions. While these new symptom-specific measures may not alone solve the
challenge of efficiently providing both general and disease-specific information across the
patient spectrum, they are an important step in the integration of PRO data into the clinical
workflow on a long-term and widespread basis.

The case studies illustrate important steps in the integration of PRO data into the clinical
workflow. Technological capabilities and features will continue to advance quickly creating
efficient PRO collection tailored for clinical relevance. Research and measure development
efforts should continue to focus on understanding the role of both technology and system
integration on the validity and reliability of PRO measures.
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Identification and Selection of PRO Content | 1]
— Tailoring to the individual: Content based on clinic and patient characteristics
— Frequency of administration: Content based patients assessment history
— Content specificity: Disease-specific symptoms to broad health-related quality of life
— Method of content selection: Fully automated, providers, or patients

Assessment Logistics [All]
Collection location: At home vs. in clinic
Scheduling and coordination of assessments

Results: Delivery for clinician review and use
during visit

Score Reporting [ 2]

PRO information recipients: Providers, patients,
team members, others

Type of reporting available: alerts, in-visit reports
Degree of score interpretation available
Other data uses: Quality improvement, research

Data Collection [2]
Hardware used and Internet connectivity
Type of PRO administration used: CAT, fixed form
Data entry: Touch screen, stylus, and/or mouse

Consolidation of multiple data sources: At-home
and in-clinic assessments

Consideration of specific needs: Non-English,
cognitive impairment, visual impairment

Data Integration [4]

Capacity for PROs to be stored in a patient’s
Electronic Health Record

Granularity of PRO data: Item, raw score,
standardized score

Off-site collection: Privacy and user authentication

Outcomes [ 5]
— Patient and provider attitudes

Case Study Main Focus

[1] Cincinnati Children's

[2] My Gl Health
— User experience and satisfaction {3} g“,““
. ) - pic
— Doctor-patient interactions and clinical outcomes (5] Univ of Washington

Figure 1.

Key Electronic Patient-Reported Outcome Workflow and Infrastructure Integration

Considerations
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MY G: HEALTH Patient Gl Symptom Profile

PPOWERED BY AFGiS

\\[o] 4 Least Mildly Moderately Most
Symptomatic | Symptomatic Symptomatic Symptomatic Symptomatic

1. Constipation +

2. Abdominal Pain +

3. Gas / Bloating +

4. Heartburn/Reflux +

5. Diarrhea

6. Dysphagia

7. Incontinence

8. Nausea/Vomiting

1 125 25 37.5 50 62.5 75 87.5 100
Percentile Score’

Figure 2.
Patient-Reported Outcome Report from My Gl Health
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Taxonomy of Patient Reported Outcome (PRO) Use in Clinical Care and Benefits of Electronic Integration

Use

Description

Example (Setting)

Electronic Integration

1 | Needs Assessment

Identifies the necessity for
a formal patient evaluation
or therapeutic intervention

Depression screening (primary
care)

High score triggers a more in depth
depression symptom evaluation or a
behavioral health referral

2 | Shared Decision-Making

Presents PRO scores to
patients and clinicians

before selecting a new
treatment

Information about current pain,
physical function provided to
patients before scheduling knee
replacement surgery (acute care)

Allows real-time modeling of predicted
improvement over time based on a
patient’s baseline clinical and
demographic characteristics

3 | Symptom Management

Tracks intended and
unintended treatment
effects and identifies
symptom-management
opportunities

Monitoring chemotherapy
treatment for unexpected adverse
effects (cancer treatment)

Scores are monitored in real time, at any
internet-accessible location

4 | Outcome Assessment

Tracks recovery after an
intervention and evaluates
treatment effectiveness

Regular measurement of fatigue,
sexual function, and depression
after starting anti-hypertensive
treatment. (specialist care)

Provides a number of customizable real-
time reporting options to evaluate patient
recovery

5 | Quality Improvement

Provides population-level
scores to evaluate clinical
practice

Measurement symptom
prevalence (health system)

Necessary to capture symptom-linked
clinical care actions
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