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Abstract
Purpose  The effective use of patient-reported outcomes (PROs) can play a critical role in improving health care delivery 
and patient experience with care. However, PROs are not widely collected and used in clinical practice. This study aims to 
understand current opportunities and challenges with the use of PROs and the potential for health information technology 
(IT) to advance their use.
Methods  The Agency for Healthcare Research and Quality held two technical expert panel (TEP) meetings to discuss the 
current use of PROs, challenges, and opportunities in implementation, and how health IT can be leveraged to support effec-
tive PRO use in clinical practice. Results were synthesized to identify major themes and takeaways based on different stages 
of PRO data utilization.
Results  Findings from the TEP meetings indicated varying degrees of PRO usage in ambulatory care settings. Practices 
often lack a business case to collect PROs. Primary care physicians face more challenges than specialists in selecting appro-
priate PRO measures due to extensive variation in their patient populations. Providers also need training to use PRO data 
for shared decision making and population health management. Potential research areas to address PRO implementation 
challenges include measures harmonization, implementation process and workflow, electronic data collection and integra-
tion, and user-friendly data displays.
Conclusions  Opportunities exist during different stages of PRO implementation to advance the use of PROs in clinical 
practice. Health IT can be utilized to address challenges in data collection, integration, and visualization to make PRO data 
accessible and understandable to patients and providers.

Keywords  Health information technology · Patient-reported outcomes · Ambulatory care · Primary care

Introduction

The effective use of patient-reported outcomes (PROs) can 
play a critical role in improving health care delivery and 
patient experience with care [1–4]. Use of PROs for guiding 
and improving care is especially important for patients with 
multiple chronic conditions, older adults, and people with 
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disabilities as PROs can reflect outcomes of care for mul-
tiple conditions, treated by multiple providers, across mul-
tiple settings of care. PRO measures that capture domains 
across conditions would better reflect overall health for these 
patients [5].

The U.S. Food and Drug Administration defines a PRO 
as “any report of the status of a patient’s health condition 
that comes directly from the patient, without interpretation 
of the patient’s response by a clinician or anyone else” [6]. 
The patient’s perspective complements clinical assessments 
to provide a holistic view of the care received [7]. Validated 
PRO measures exist for a variety of conditions as exem-
plified by the Patient-Reported Outcomes Measurement 
Information System® (PROMIS®) [8], the Knee injury 
and Osteoarthritis Outcome Score (KOOS) [9], and the Hip 
disability and Osteoarthritis Outcome Score (HOOS) [10].

While various efforts promote the use of PRO measures 
[11–14], the uptake is far from universal. Given that PROs 
have the potential to play an increasingly important role in 
value-based care [15], there is a clear need to understand 
implementation challenges and find methods to mitigate 
them.

The Agency for Healthcare Research and Quality 
(AHRQ) is committed to improving the safety and quality 
of America’s healthcare system. AHRQ’s Center for Evi-
dence and Practice Improvement has a strategic focus around 
advancing the use of PROs in clinical practice, and was 
interested in understanding how health information technol-
ogy (IT), as well as other interventions, might advance the 
use of PROs in ambulatory care settings. Therefore, AHRQ 
held two expert panel meetings in May 2016 to understand 
PRO implementation opportunities and challenges as well 
as the potential for health IT to advance the use of PROs. 
AHRQ incorporated findings from these two meetings in 
developing recent PRO initiatives including grant funding 
opportunity announcements [16, 17], a federal prize com-
petition [18], and a pilot test study.

The purpose of this paper is to recount meeting findings 
and discuss a potential research agenda, including health IT 
research, based on the findings. This paper is not intended 
to capture results from a typical qualitative study; rather, it 
provides a summary of two expert panel meetings in order 
to share insight into research areas that could advance PRO 
use. In this paper, use of PROs is defined broadly to include 
the use of PRO measures as well as the use of PRO data. 
PRO measures can be generic or disease-specific.

Methods

AHRQ convened two meetings on PROs with the second 
meeting building upon the learnings of the first. Participants 
were invited to participate according to their knowledge, 

experience, and recognized clinical and research expertise 
in health IT and PROs. Table 1 provides an overview of the 
two meetings including meeting objectives and participants’ 
area of work.

The first meeting was a 2-h virtual technical expert panel 
(TEP) meeting. The TEP was comprised of eight individu-
als from health systems, academic institutions, and a health 
IT research group. Prior to the meeting, participants were 
presented with five questions (Table 2) relating to the current 
use of PRO measures and opportunities to improve their use 
in ambulatory care settings. The five questions were deter-
mined by AHRQ leaders based on the meeting objectives 
delineated in Table 1. Each participant was asked to dis-
cuss three or more of these questions with other colleagues 
to garner a more complete perspective. Responses to these 
questions were gathered and distributed prior to the meeting. 
Discussion during the meeting provided additional input on 
the current use of PROs as well as challenges and opportuni-
ties in implementation, particularly on how health IT could 
better support implementation in practice.

The second meeting was a full-day in-person meeting 
facilitated by AcademyHealth’s electronic data methods 
(EDM) forum. This meeting included critical perspectives 
from electronic health record (EHR) system vendors, soft-
ware developers, and patient advocates that were not rep-
resented in the first TEP. The focus of this meeting was to 
discuss how health IT can be leveraged so that PROs can be 
effectively used in clinical practice, particularly in primary 
care and for individuals with multiple chronic conditions. 
The meeting was structured to include short presentations 
followed by extensive discussions in the morning and topi-
cal breakout sessions in the afternoon. The breakout ses-
sions’ topics included (1) opportunities to use new technol-
ogy to promote the collection and use of PROs and patient 
generated data; (2) scale and spread opportunities to move 
evidence-based applications of PROs into practice; and (3) 
opportunities for PROs to support care for individuals with 
multiple chronic conditions. The breakout groups presented 
back to share their suggestions.

The content in each of the two meetings was documented 
by audio recording and note takers. For the first meeting, 
AHRQ staff produced a summary document that was dis-
seminated to TEP members to review for accuracy and 
additional thoughts. For the second meeting, Academy-
Health’s EDM Forum generated meeting notes for AHRQ 
staff’s review. AHRQ did not employ typical qualitative 
research methods because the meetings were not designed 
as a qualitative study. An AHRQ working group synthesized 
the results across both meetings to identify major themes 
and takeaways.

The AHRQ working group categorized participants’ com-
ments by different PRO implementation stages (i.e., pre-
implementation, data collection, and post-data collection). 
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Since each stage of PRO implementation involves a different 
set of activities and meeting participants provided ample 
feedback on challenges, opportunities, and potential research 
areas within each stage, this seemed a reasonable method 
for organizing meeting output. This organizing framework 
also provides implementers and researchers with the ability 
to consider challenges, opportunities, and potential research 
areas within one stage before moving to the next temporal 
stage. In this paper, the pre-implementation stage covers 
all of the activities before a practice actually collects PRO 
data. The data collection stage involves patient’s submis-
sion of PRO data and how the process fits in the clinical 
visit. The post-data collection stage includes activities after 
PRO data are collected. The results presented in this paper, 
unless otherwise noted, are based on comments from meet-
ing participants.

Results

Current use of PROs

Participants indicated variable use of PROs in ambulatory 
care settings. Traditionally, PRO data collection is conducted 
through paper-based surveys, which could be difficult for 
patients and providers to access and use. Certain special-
ties (e.g., orthopedics, urology, and rheumatology) employ 
greater use of PROs. Within primary care, PROs are used 
most frequently for depression. Participants also commented 
that the Patient Health Questionnaire-9 (PHQ-9) is com-
monly used as a screening measure, and is one of the few 
PRO measures used as an outcome measure. The PHQ-9 for 
depression screening has established thresholds so that cli-
nicians can easily interpret results and take action. In many 
other areas where PROs are collected, there are no evidence 
thresholds for action.

While there are initiatives underway to electronically 
collect and record PROs within the EHR system, partici-
pants observed that PROs are not routinely utilized in direct 
patient care management by most clinicians in ambulatory 
care. One of the main reasons is that many EHR systems 
were not designed to systematically incorporate PRO data 
for clinical use. However, there is growing interest in doing 
so.

One EHR vendor that has successfully integrated PROs 
collects PRO measures via a patient portal that allows 
patients to track their health, communicate with their health 
care teams, review test results, and request medical appoint-
ments. Data resulting from the PRO measures are presented 
within the clinical record alongside information on other 
indicators being used at the same time. Several standardized 
measures are pre-installed in the EHR system. Despite the 
integration, the collected PRO data have limited utilization Ta
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in clinical practice. Many patients are not enrolled for patient 
portal use, or are not using it consistently. In addition, physi-
cians often do not know where to find the PRO data and have 
not been trained on how to use it. Therefore, even though 
some EHR systems are capable of incorporating PROs, the 
uptake from providers is low.

Participants mentioned several challenges and opportu-
nities for advancing the use of PROs. They also identified 
potential research areas—some of which relate to health 
IT—that correspond to the challenges and opportunities. 
Results (Table 3) are summarized below by PRO imple-
mentation stages.

Pre‑implementation

Challenges

For many practices, there is no business case to utilize 
PROs—the value proposition has been difficult to ascertain 
especially under a fee-for-service payment model. In addi-
tion, providers and patients may not understand if and how 
PROs are relevant for clinical care. Providers who are moti-
vated to use PROs often struggle with selecting the right 
measures, especially for primary care physicians who take 
care of patients with a wide range of diseases and conditions. 
Some PRO measures were developed for research rather 
than clinical use. Also, patients’ different perspectives and 
preferences add another layer of challenge for physicians. 
There is little evidence to help guide providers on the use 
and interpretation of PRO measures in primary care settings. 
Moreover, physicians feel many PRO surveys are too long 
and breaking the surveys up would render them invalid.

Opportunities

To advance PRO implementation, participants highlighted 
the importance of determining a business model and involv-
ing the organization’s senior leadership in developing a 
vision for PRO use. Also, team-based training on the ben-
efits (to whom and under what circumstances) of PROs is 
essential to help physicians and other team members better 

use PROs. When seeing individual patients, providers need 
to give patients the option to specify and select symptoms 
of primary concern. Aligning PROs with patients’ concerns 
and goals then makes PRO data immediately relevant to 
patients and clinicians, resulting in a patient-centered course 
of action.

When selecting measures, participants suggested that pro-
viders should take advantage of existing PRO data to harmo-
nize measures where applicable and gain consensus around 
the best measure to use for a particular purpose. Existing 
PRO data could provide information regarding whether a 
measure can be used to distinguish desirable outcomes. Par-
ticipants mentioned the need to adapt existing measures to 
primary care settings or develop new measures specifically 
for primary care. When asked about whether there are any 
PROs that are ready for scale and spread in primary care set-
tings, the participants felt the PHQ-9 is most ready followed 
by the Childhood Asthma Control Test. There is consensus 
that physical function and pain are important outcomes; 
however, there is no consensus on the actual measures that 
should be used to assess those outcomes. Participants also 
noted that when developing a new measure, patient com-
munities should be included in the measure development 
process so that the new measure can reflect what is impor-
tant for patients.

Potential research areas

Participants agreed that one critical research area is measure 
development. Research is needed to identify, standardize, 
and build consensus on specific measures to be collected in 
primary care, especially for general functional status meas-
ures that assess activities of daily living and measures of 
health-related quality of life. For each measure, research is 
also needed to develop appropriate criteria or cutoff points 
for action as well as the accompanying action plans. This 
necessitates standard definitions of terms (e.g., patient goals, 
outcomes, care plans) as well as clearly identified criteria to 
distinguish improved vs. worsened outcomes.

Participants also proposed the potential for use case 
ideas to shift from collecting PRO data once every few 
months to ongoing PRO data collection for preventive care, 

Table 2   List of questions provided to participants prior to the technical expert meeting

Question 1: How are patient-reported outcome (PRO) measures being used for clinical and care management, quality improvement, patient self-
management support, and goal-setting in diverse ambulatory settings? Are there other important uses?

Question 2: To what extent have PRO measures been integrated into the electronic health record systems? What has been the experience with 
their use?

Question 3: What characteristics enable this information to be effectively used in the course of care?
Question 4: What are the most pressing and time-sensitive challenges and opportunities to consider for healthcare providers to successfully adopt 

and integrate PRO measures into their practices?
Question 5: What research would advance the field and implementation of PRO measures in practice?
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intermittent issues (e.g., low back pain), and chronic con-
ditions (e.g., diabetes, congestive heart failure). Research 
would be needed, however, to determine which use cases 
would most benefit from ongoing PRO data collection.

Another area of research is on the exploration of value. 
Existing data on value are not ubiquitous and more research 
is needed to examine whether PRO data collection brings 
value to patient care in terms of efficiency, experience of 
care, and effectiveness. What benefits (to whom and in what 
circumstances) would justify the use of PROs? There is a 
need to conduct research to connect PROs to cost and qual-
ity as well as identifying PRO measures that add the most 
value to clinical care.

Data collection

Challenges

Participants pointed out a few challenges in collecting PRO 
data. One challenge is the burden of data collection, espe-
cially for patients with multiple chronic conditions (MCCs). 
Patients with MCCs may need to answer similar PRO 
questions when they see different providers in addition to 
repeated data submission over time for one provider.

Some challenges arise when providers choose to move 
from paper surveys to electronic data collection. One con-
cern is that some patient populations (e.g., people without 
smartphones, people who are less digitally literate) may be 
missed. Another concern relates to copyright restriction. 
Electronic surveys are often quite different from the origi-
nal paper instruments and users are unsure whether initial 
copyright should apply.

Questions also arise over how PRO data are used and 
what action is required based on the data. For example, if a 
person reports suicidal thoughts when completing an online 
questionnaire during the middle of the night, how must an 
organization respond? Some legal teams are more conserva-
tive and would suggest not even asking the question via the 
portal for liability reasons, while others may decide that a 
reliable follow-up the next morning is sufficient.

Opportunities

Participants suggested opportunities to mitigate challenges 
and achieve robust data collection which involves patients, 
front-line staff, and providers. Technology must work seam-
lessly to provide full integration and real-time connection 
with providers’ workflow. Data must be collected and pro-
cessed prior to the patient–clinician encounter. Computer 
adaptive testing could be used, where appropriate, to reduce 
data collection burden for patients.

Also, providers should offer multiple data collec-
tion modalities (e.g., paper, patient portal, wearables) to 

accommodate patients’ reporting preferences. With elec-
tronic data collection, providers need to address security and 
privacy concerns to ensure technology and all communica-
tions are HIPAA compliant. When transitioning from paper 
instruments to digital tools, providers should consult with 
legal experts to address copyright concerns.

Potential research areas

Conducting research on the data collection process is essen-
tial to guide incorporation of PROs into clinical workflow. 
Research could apply the socio-technical systems model 
[19] to understand patient and provider needs for effec-
tive PRO data collection. Another potential research area 
includes identifying best modalities for PRO data collec-
tion by patient populations and care settings. Research is 
also needed to identify best practices to address privacy and 
copyright concerns for electronic data collection.

Post‑data collection

Challenges

For providers who collect PRO data, many of them did not 
use the data for clinical care. One common reason is that the 
PRO data are not available or easily retrievable at the point 
of care, if they are only available via scanned versions of 
paper questionnaires [20].

Another common reason for not using the collected PRO 
data is that providers do not know how to interpret the data 
and changes in measures. For those who shared PRO data 
with patients, many expressed that the data displays do not 
help patients understand the results. Consequently, providers 
often do not communicate the results to patients and rarely 
utilize the data for clinical care. The lack of feedback to 
patients who submit data may act as a disincentive for these 
patients to provide PRO data in the future, because they may 
feel their time answering PRO questions is not warranted 
without a better understanding of their health status based 
on the results.

Opportunities

Among the topics discussed during the meetings, most par-
ticipants felt it is very important to know how to use PRO 
data effectively. Participants also emphasized that relevance 
to patients is paramount. There needs to be a virtuous cycle 
of actionable data. First, a process is needed to integrate 
PRO data into the EHR. Providers need to receive training 
on how to interpret and use PRO data in their workflow to 
best optimize patient care (e.g., improve communication and 
increase shared decision making). Providers can also use 
PRO data for better population health management (e.g., 
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reaching out to patients when noticing changes in measures). 
Patient education is needed to help patients understand how 
to access and interpret PRO data. Patient-friendly data dis-
plays are essential in helping patients understand the data. It 
would motivate patients to submit data if they can compre-
hend the results without the presence of clinicians.

Potential research areas

We need to develop and test health IT standards for storage 
and retrieval of PRO data to facilitate providers’ easy access 
to data during clinical visits. Providers will also benefit from 
health IT research that determines how best to utilize data 
analytics and visualizations of PRO data to reduce provid-
ers’ and patients’ burden in understanding PROs and enable 
shared decision making. In addition, research is needed on 
how to optimally integrate conversations about PRO data 
into care plans while taking into consideration patients’ pref-
erences and goals.

Discussion

PRO data are not routinely used for clinical and care man-
agement in ambulatory care settings. Providers face barriers 
from measurement selection to data integration into clini-
cal decision making. Providers share a similar experience 
when implementing generic or specific PROs. Many faced 
common challenges described earlier in the paper includ-
ing lack of a business case, burdensome data collection for 
patients, and data not being available for providers at the 
point of care. While selected specialties have adopted the 
use of PROs, and some primary care physicians are increas-
ingly using them, much more work is needed to enable wide-
spread use of PROs in primary care. Given the wide range of 
medical conditions seen in ambulatory care settings, there 
is a need to harmonize measures, and to identify and gain 
consensus around the best measure to be used in a given 
situation.

Many challenges in the collection and use of PRO data 
could be addressed with health IT-enabled approaches. Many 
PRO implementations utilizing health IT have resulted in 
large-scale data collection, real-time data sharing with provid-
ers, and seamless data integration, presentation, and use [12, 
21–31]. Despite these successful examples, there is still a need 
to develop user-friendly data collection tools and data displays 
as well as processes to integrate data into providers’ workflow 
so that PRO data can be used effectively. Although health IT 
provides opportunities to promote PRO implementation, it 
also has some associated challenges especially with data inte-
gration into EHRs or other IT systems. When one institution, 
which successfully used PROs, converted from a home-grown 
system developed specifically for PRO use to a commercial 

EHR system, much of the PRO functionality was lost. It took 
a few years for the functionality to improve gradually through 
time-consuming interactions with the EHR vendor [32].

Using health IT for PRO implementation requires 
resources to ensure the system functionalities meet the 
needs of the clinical teams. A recent article commented on 
the resources needed for each of the three common meth-
ods to import PRO data into the EHR: custom-built local 
(institutional) solutions, EHR vendor-embedded PROs, and 
independent commercially constructed products [33]. All 
of the methods have both hardware and software require-
ments. The cost for a commercial product ranges from $4000 
to $7000/year. The cost for EHR-embedded PROs depends 
on the type of PRO instruments used. For example, annual 
costs for using PROMIS® computer adaptive tests range 
from $3000 to $15,000 for ≤ 500,000 to > 2,000,000 ambu-
latory visits within one EHR. Custom-built solutions are 
typically taken on at a large institution where the cost can 
amount to hundreds of thousands of dollars. However, the 
authors pointed out that a more customized platform allows 
for greater flexibility such as the addition of required PRO 
instruments under alternative payment models.

In order for providers to fully embrace PROs in clini-
cal care, providers need to make a cultural shift to discuss 
quality of life with patients as well as understand how vari-
ous symptoms impact a patient’s daily life [34]. It is also 
important to consider different patients’ preferences when 
engaging patients in the process. There are risks to collect-
ing patient information that is not used. A common refrain 
is that communication is often lacking between the pro-
vider and the patient regarding the patient’s responses to 
PRO measures. Aside from frustrating patients, not using 
the data runs the risk of discouraging patients from continu-
ing to provide potentially useful information from their own 
perspective.

One potential key facilitator to productively share and use 
PRO data is to highlight the value proposition in doing so 
for both providers and patients. Providers could learn from 
applications such as Google Maps or Waze to set up a fair 
exchange with patients and other providers. These popular 
navigation systems incorporate “driver-reported outcomes” 
with a reciprocity agreement that people donate data from 
their phones and they get alerts in return from other driv-
ers. Similarly, a PRO data exchange might be established to 
facilitate insightful sharing and feedback between providers 
and patients.

Conclusion

In summary, opportunities exist to advance the use of PROs 
in clinical practice. Research is needed for measures selec-
tion including identifying appropriate cutoff points and 
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accompanying action plans. Providers will also benefit from 
research validating the benefits of PRO use. Health IT can 
be utilized to address challenges in data collection and inte-
gration with EHRs or separate IT systems. Successful PRO 
implementation requires strong leadership and institutional 
support especially for health IT investments. Although there 
is concern about the health IT costs, if implemented well, 
there is strong potential for a significant return on investment 
through improved patient engagement and outcomes, and the 
ability to influence the health care value equation.

As healthcare delivery moves toward value-based care, 
patient outcomes and care quality became increasingly 
important. Providers’ reimbursement is driven by their per-
formance under the Medicare Access and CHIP Reauthori-
zation Act of 2015 (MACRA) Quality Payment Program. 
Commercial payers are following Centers for Medicare & 
Medicaid Services (CMS) lead to implement various value-
based care payment programs. PRO data can be greatly uti-
lized to help providers track individual patient’s progress as 
well as manage population health.
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