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Abstract
Patient-reported outcome measures (PROMs), increasingly used for research and quality measurement, are lauded for 
their potential to improve patient-centered care, both through aggregate reporting and when integrated into clinical 
practice. However, there are few published studies of the resultant use of PROMs in clinical practice. This case study 
describes the implementation and use of PROMS in a Midwestern multispecialty medical group orthopedic practice 
among patients undergoing total knee and hip surgery. Specifically, rates of PROMs use by care teams are tracked 
over time once made available in the electronic health record. During this time, the orthopedics department achieved a 
patient PROMS survey response rate of 68% at baseline, 58% 3 months post-surgery, and 55% 12 months post-surgery. 
However, these data were only accessed by the care teams for fewer than 1% of associated clinical encounters. This 
suggests that making PROMs available for care team review in the electronic health record, even when coupled with 
relatively high response rates from patients and departmental leadership support is not enough to encourage integration 
of PROMs into clinical care for patients. Additional effort is required to identify barriers to PROMs use in clinical care and 
to test methods to enhance use.
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Introduction

Patient-reported outcome measures (PROMs) are 
increasingly being collected as part of care, especially 
in orthopedics. PROMS are designed to assess patient-
centered health outcomes such as quality of life, func-
tional status, mental health, health symptoms, and 
experience of care.1 The primary use of PROMs thus 
far has involved their aggregate use for public report-
ing of outcomes at the provider or care delivery 

system level to inform patient choice or drive local 
quality improvement initiatives. Evidence from trials 
suggests well-implemented, systematic use of PROMs 
can improve patient-provider communication and 
patient satisfaction,2–4 as well as monitoring of treat-
ment response and detection of unrecognized prob-
lems.2 Routine use of PROMS has also been shown to 
increase the frequency of discussion of patient out-
comes during consultations, improve symptom con-
trol, patient satisfaction,5 and decision making at the 
patient level.6–10

The potential for using health information tech-
nology to advance the implementation of PROMs is 
central to improving the delivery of patient-centered 
care and increasing patient engagement, but chal-
lenges still exist in workflow, electronic data collec-
tion, integration in the electronic health record 
(EHR), and creating user-friendly data displays.11 
Furthermore, successful integration of PROMS data 
in clinical workflows in health care systems would 
require substantial investment in time and resources 
to engage clinicians in the use of the data12 and 
extensive planning, infrastructure development, and 
ongoing monitoring of improvement processes in 
clinical team settings.8 Traditionally, integrated 
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electronic platforms for collecting PROMS in ortho-
pedics have been implemented primarily in academic 
medical centers for epidemiological and research 
purposes13–15 with varying degrees of PROMS com-
pletion rates.16

While there is agreement that PROMs have the 
potential to guide clinical decision-making and 
enhance preoperative and postoperative counseling 
in orthopedic surgery and beyond,13,17,18 their inte-
gration is complex and dependent on multilevel fac-
tors.19 There is little existing empirical evidence with 
respect to successful integration.20,21 This case study 
describes the extent to which PROMs are used by 
surgical clinical care teams when they are systemati-
cally collected and displayed in the EHR for patients 
undergoing total hip or knee replacement. 
Understanding their use in a system where the seem-
ingly large barriers of technological integration and 
patient receptivity to survey completion have been 
overcome, presents a best-case scenario for under-
standing the realization of the promise of PROMs 
without further intervention.

Methods

PROMs Initiative

In 2014, leaders of a large Midwestern health sys-
tem with vertically integrated health care delivery 
and insurance began an initiative to implement a 
long-term, organization-wide PROMs system. The 
medical group has 1800 multispecialty physicians 
working in over 90 clinic and hospital sites through-
out the Minneapolis-St. Paul metropolitan area and 
western Wisconsin. During the initial phase, organi-
zational leaders supported a pilot project in its 
58-surgeon orthopedics department to systemati-
cally collect PROMs from patients and make them 
available to physicians in the EHRs for use during 
clinical care. After demonstrating feasibility in that 
setting, similar methods would then be spread 
across the care delivery system. This description of 
that natural experiment was completed as part of a 
learning health system study funded by the Agency 
for Healthcare Research and Quality and conducted 
in collaboration with health system orthopedic 
leadership to foster and assess the integration of 
PROMs in practice and is reported in part else-
where (cites).22,23 This project is called PROM 
Optimization through Technology and Engagement 
(PROMOTE) and it has been reviewed, approved, 
and monitored by the health system’s affiliated 
Institutional Review Board.

PROMs Data Collection

The health care system has systematically collected 
PROMs in orthopedic care for public quality measure 
reporting for all total knee arthroplasty (TKA) and 
total hip arthroplasty (THA) cases since April 2017. 
PROMs measures used include the Oxford Knee/Hip 
Score,24 the PROMIS 10,25 the KOOS JR (7 ques-
tions), and the/HOOS JR (6 questions).26,27 Two 
Consumer Assessment of Healthcare Provider and 
Systems overall satisfaction questions and an adapta-
tion of the 3-item CollaboRATE Shared Decision-
Making scale28 were added in April 2018 as part of 
the PROMOTE study. Initial measures are collected 
preoperatively at the time that surgery is scheduled. 
Follow-up surveys are sent at 3 months (survey win-
dow: 9–20 wk post-surgery) and 1 year (survey win-
dow: 9–15 mo post-surgery).

Patients with an email address on record (approxi-
mately 70% for knee and 67% for hip surgery) are 
sent an initial baseline survey invitation upon sched-
uling their TKA or THA. The email is sent from a 
health system-specific outcomes email address with 
the subject line “[clinic name] Hip (or Knee) 
Replacement Initial Outcome Questionnaire.” Initial 
nonresponders are sent up to 2 reminder emails 5 
days apart until they complete the survey, actively 
refuse, or come into an orthopedic clinic for a visit. If 
the patient has not completed a survey when they 
arrive at the clinic for an appointment, the front desk 
staff provides them with a tablet and their personal-
ized survey link queued up so they can complete the 
PROMs survey while waiting.

PROM Data Made Available in the 
Electronic Medical Record

Beginning in August 2018, the organization inte-
grated individual patient-level outcomes into the elec-
tronic medical record and systematically made the 
data available to the care team for patient care, qual-
ity improvement, and research. In 2019, at the request 
of orthopedic leadership, reports were developed by 
the research team to monitor how often PROMs data 
were accessed in the electronic medical record by pro-
vider and surgery type, reported here in aggregate. To 
encourage use of PROMs data in tandem with or dur-
ing visits, orthopedics leadership utilized various 
strategies to generate awareness. These included 
sending email communications to total joint surgeons 
from the Medical Director of Joint Care Services with 
educational information about the PROMs instru-
ments used for hip and knee patients, scoring details 
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for each measure, and a tip sheet including how to 
access patient outcome data in the electronic medical 
record for use during care delivery. Department 
administrative leaders systematically held individual 
conversations with surgeons to demonstrate how to 
access and use PROMs in the EHR. Follow-up email 
communication from Medical Director Leadership 
reinforced messages about availability and encour-
aged use while welcoming surgeons’ suggestions 
about what else they needed to be able to access and 
use the data.

Population/Sample

For this analysis, patients selected were all scheduled 
with surgeries from January 2019 to March 2020. 
Data was drawn in August 2021, after the last allow-
able survey completion date of June 30, 2021. This 
15-month period represents the months between sta-
bilization of the initial roll out of EHR integration in 
August 2018 through the time before elective proce-
dures were temporarily discontinued in this health 
system due to the onset of the COVID-19 pandemic. 
Patients were presented with the opportunity to com-
plete a PROMs questionnaire at up to 3-time points 
relative to their procedure as described above 
(preoperatively and 3 and 12 mo postoperatively). All 
surgeons and other clinical staff associated with these 
patients’ care within the care delivery system were 
able to view the patient-level responses and scores in 
the EHR at any point before, during, or after a patient 
encounter.

Analysis

Over this period, response rates for each procedure 
and time point were calculated as the total number of 
submitted surveys divided by the number of initial 
survey invitations (American Associate for Public 
Opinion Research maximum response rate, response 
rate 6).29 For those patients that had more than 1 sur-
gery scheduled, only the first procedure in the date 
range is included in describing response rates and 
patient characteristics.

EHR view rates of PROMs are calculated on an 
encounter level and aggregated by month. All ortho-
pedic-associated encounters for patients that had 
scheduled or completed a total hip or knee replace-
ment surgery in the 15 months between January 2019 
and March 2020 were identified and multiple sched-
uled surgeries were allowed per patient. Any view of 
the PROMs data within the EHR in the 5 days before 
or after the encounter by a physician, physician assis-
tant, nurse, medical assistant, athletic trainer, scribe, 

or tech was defined as a PROM view and reported as 
the percentage of encounters with a PROM view. The 
number of views by attributed clinician and profes-
sional role was also documented.

Results

During this 15-month period, 2400 TKA surgeries 
were scheduled for 22 individual surgeons, an aver-
age of 109 TKAs/surgeon. Similarly, 1545 THA sur-
geries were scheduled for 20 individual surgeons an 
average of 75 THAs/surgeon. Over 16 000 encoun-
ters were associated with these surgeries attributed to 
26 unique surgeons with an average of 4.2 encoun-
ters per surgery. PROMs data was viewed in the EHR 
a total of 156 times with monthly rates of views as a 
portion of encounters ranging from 0% to 2.8%, 
averaging views for only 0.9% of all encounters 
(Figure). Of the 156 views over this period, the major-
ity were by physicians (71%), followed by athletic 
trainers, physician assistants, nurses, and scribes that 
accounted for an additional 5%–6% of the views 
each (Table  1). Seventy-seven percent of the 156 
views were attributed to encounters related to just 4 
surgeons. Of the 26 individual surgeons, 11 had no 
PROMs data views and 3 had just one view associ-
ated with attributed encounters.

Considering just one record per patient (n = 3389) 
and removing canceled surgeries and those resched-
uled outside of the window considered in this analy-
sis, the overall patient survey response rates were 
68% at baseline, 58% at 3 months, and 55% at  
12 months. At baseline, the average patient age  
was 65.7, 58% were female, 89% were White, and 
1.4% Hispanic. About half of these patients were  
commercially insured with 6% and 45%, respec-
tively, having Medicaid and Medicare as a payor 
(see Table 2).

Discussion

PROMs survey response rates were relatively high for 
total hip and knee angioplasties and the data were 
successfully integrated into the EHR for use as part of 
patient care. However, the use of these PROMs data 
among surgeons and care teams was nearly nonexis-
tent and largely clustered by surgeon, suggesting that 
a critical step in the pathway to the promise of using 
PROMs to improve the individual patient encounter 
was not being realized. Thus, a system-wide approach 
that is championed by leadership, fully integrated 
into clinic systems, and embraced by patients as indi-
cated by high response rates, was not sufficient for 
full integration of PROMs in practice.
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While these findings are limited to 2 types of sur-
geries in 1 department within a single health system, 
being from a care system and state that have a long 
history of supporting measurement and quality 
reporting, it in many ways may represent a best-case 
scenario. If the use of PROMs for clinical care was 
not taken up here, this problem might be even more 
likely to be present in other systems without these 
supporting factors, suggesting the need to create a 
system to elevate the data’s use, operationalize the 
organizational priority for PROMs, and increase the 
value of measurable patient engagement. Others have 
found that time to discuss PROMs and their potential 

redundancy with other tools to assess patient con-
cerns could be barriers to use.30 An implementation 
science framework may best guide and organize 

Table 1. Total Views of PROMs Data by Role, January  
2019–March 2020.

Clinical role n (%)

Athletic trainer 8 (5)
Licensed practical nurse 1 (1)
Medical assistant 6 (4)
Orthopedic assistant 1 (1)
Physician 111 (71)
Physician assistant 10 (6)
Registered nurse 9 (6)
Scribe 9 (6)
Tech 1 (1)
Total 156

Abbreviation: PROMs, patient-reported outcome measures.

Table 2. PROMs Response Rates and Patient  
Demographic Characteristics, Completed TKA and THA, 
January 2019 to March 2020.

 All surgeries, January 2019  
to March 2020

Total TKA and THA 3389

PROMs response rate  
 Baseline 68%
 3 mo 58%
 12 mo 55%
Age 65.7 ± 9.9
Sex—female 57.8%
Race  
 White  
 Black/AA 89.2%
 Asian 6.4%
 American Indian/Alaska 0.7%
 Native 0.5%
 Native Hawaiian/PI 0.1%
 Some other 0.5%
 More than 1 0.2%
 Unknown 2.4%
Ethnicity—Hispanic 1.3%
Medicaid 5.8%
Medicare 44.2%

Abbreviations: PROMs, patient-reported outcome measures; THA, total hip 
arthroplasty; TKA, total knee arthroplasty.

Figure. Total number of THA and TKAs associated with encounters by month and associated PROMs data view rates. 
Abbreviations: PROMs, patient-reported outcome measures; THA, total hip arthroplasty; TKA, total knee arthroplasty.
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intervention to drive change in use.19 Specifically, the 
Consolidated Framework for Implementation 
Research with its 5 multilevel domains (the interven-
tion, outer setting, inner setting, characteristics of the 
individuals, and the implementation process itself) is 
useful for PROMs.19,31 The study has since imple-
mented interviews with clinical staff and surgeons 
about the use of individual-level PROMs data during 
encounters to better understand the barriers and 
facilitators to use. Logistical barriers and lack of time 
as well as concerns about validity and reliability of 
measures and that patients may not understand the 
scores were reported in those interviews.32 Without 
system-level change to integrate use in care and help 
ensure that the resources invested at both the care 
system and patient levels are optimized, the use of 
PROMs to improve clinical care might be better off 
abandoned, while aggregate data can still be used to 
document and improve overall care approaches. 
Worse, if pursued for clinical care integration and not 
universally completed or discussed, inconsistent and 
limited use could further introduce disparities in the 
provision of care. It is important to distinguish this 
clinical use from the use of PROMs to support qual-
ity reporting, which can still be accomplished with-
out clinician action.
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