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ABSTRACT

Introduction Osteoarthritis (OA) is a major clinical and
public health concern. The primary surgical treatment

of knee OA is total knee replacement (TKR), a procedure
that aims to alleviate pain and restore physical function.
TKR is expensive, however, and based on professional
guidelines, inappropriately performed in up to a third of
patients. Patient-reported outcome measures (PROMSs)
help evaluate treatment options by quantifying health
outcomes that matter to patients and can thus inform
shared decision-making (SDM) between patients and
health professionals.

Methods and analysis This is a US-based 2-year, two-
site hybrid type 1 study to assess clinical effectiveness
and implementation of a machine learning-based patient
decision aid (PDA) integrating patient-reported outcomes
and clinical variables to support SDM for patients with
knee OA considering TKR. Substudy 1: At one study site,

a randomised controlled trial is evaluating the clinical
effectiveness of the PDA and SDM process on decision
quality as measured after the baseline consultation and
treatment choice measured 3 and 6 months after the
baseline visit among 200 patients with knee OA. Substudy
2: At a second study site, a qualitative assessment using
principles of behaviour design and intervention mapping is
evaluating the feasibility and acceptability of the PROMs,
PDA and SDM process by interviewing seven health
professionals and 25 patients before and 25 patients after
PDA implementation.

Ethics and dissemination Ethics approval has been
obtained from The University of Texas at Austin Institutional
Review Board (protocol number: 2018-11-0042). Informed
consent will be obtained from all participants. Study results
will be disseminated through conference presentations,
publications and professional societies.

Trial registration number NCT04805554.

INTRODUCTION
Osteoarthritis (OA) of the knee constitutes
a major clinical and public health problem."

Strengths and limitations of this study
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» A key study design strength is the use of hybrid
effectiveness-implementation methods and prin-
ciples of behaviour design and implementation
mapping.

» A machine learning-based tool has a theoretical
advantage over a static patient decision aid by con-
tinuously refining its prediction algorithms with new
input data.

» Another strength is conducting the study at two or-
thopaedic surgery practices with different patient
populations, clinical team configurations and elec-
tronic health record systems.

» The primary limitation of this study is the generalis-
ability of findings to other sites.

This common and disabling condition has a
substantial detrimental impact on affected
individuals and society at large, accounting
for over $27 billion in US healthcare costs
annually.® Treatment options for knee OA
range from lifestyle changes to pharmaco-
logical management to total knee replace-
ment (TKR) surgery. While TKR has a
strong track record in alleviating pain and
improving functional limitations in indi-
viduals with advanced knee OA, there are
growing concerns over the escalating volume
and cost of these procedures. TKR is one of
the most common elective surgical proce-
dures: the estimated number of people living
in the USA in 2010 who have had a TKR was
4.7 million, with widespread variation in
rates across states. By 2030, 7.4 million are
expected to have knee replacement.” Thus,
appropriate application of TKR for the right
patient at the right time is critical, especially
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within existing fee-for-service structures that incentivise
performing more procedures.*™ Notably, up to 33% of
TKRs have been shown to be inappropriate based on
criteria developed by the American Academy of Ortho-
paedic Surgeons, resulting in a substantial proportion
of patients failing to experience improvement in the
outcomes that matter to them.” '’ Such outcomes can
be captured using patientreported outcome measures
(PROMs)—surveys that score aspects of a person’s phys-
ical, psychological and social health and well-being,
directly from their perspective without interpretation by
a clinician or researcher.'' PROMs have now been used
extensively in clinical research to evaluate health status
and are increasingly being applied in clinical care to
monitor health outcomes and support shared decision-
making (SDM).

SDM, patient decision aids and patient-reported outcomes
SDM is a ‘process of communication in which clinicians
and patients work together to make informed health care
decisions that align with what matters most to patients’.'”
SDM and active patient participation in decision-making
can be facilitated by patient decision aids (PDAs)—tools
that can help people make informed decisions through
patient education, knowledge assessment, elicitation of
patient preferences and decision support."”” SDM is most
appropriate for ‘preference-sensitive’ conditions, such
as OA of the knee, where multiple treatment options
exist and the patient preferences and values are critical
in making informed treatment choices. Thus, making a
decision to undergo TKR should incorporate SDM and
understanding of patient preferences, values and goals,
rather than objective clinical findings alone. The impor-
tance of SDM has been recognised at a national level
by the US Centers for Medicare & Medicaid Services
(CMS), which ties the concept to coverage of certain
other interventions including lung cancer screening
and two cardiac procedures.* CMS and other payers are
also promoting the use of PROMs within contemporary
alternative payment arrangements such as the Compre-
hensive Care for Joint Replacement Model—a mandatory
bundled payment programme for 67 geographic areas
that includes a quality incentive for submitting patient-
reported outcomes (PROs), as measured by PROMs. "
Administering PROMs and performing SDM at the
point of care have been well studied separately,'™ and
guidelines on implementing SDM*' and best practices for
collecting and using PROs™ have been published exten-
sively. Recent work to incorporate PROMs into clinical
decision-making includes a project funded by the US
Agency for Healthcare Research and Quality assessing
patient and clinician preferences, understanding,
usability and acceptability of PRO score visualisation and
presentation in patient portals and electronic health
records (EHRs);™ a project creating and evaluating a
learning network in public hospital systems to increase
the use of PROMs in rheumatoid arthritis and create scal-
able natural language processing systems to extract PROs

from clinical notes;** and a project looking at ways to inte-
grate ‘patient-preferred’ hip and knee PRO scores into
the EHR for use at the point of care.” PDAs are generally
static in the sense that their calculations are not updated
with new input data. A machine learning-based tool has
a theoretical advantage over a static PDA by continu-
ously refining its prediction algorithms with new input
data. Still, studies evaluating the impact of a PRO-driven,
machine learning technology-enabled PDA in SDM in
patients with knee OA considering TKR are lacking.

In this study, we are evaluating and implementing a
tool to guide SDM in two ambulatory orthopaedic surgery
practices with different patient populations, levels of expe-
rience with PROMs and SDM, care delivery models and
EHR systems. Specifically, the project involves integrating
PROs and clinical data within a machine learning-based
predictive analytical model, then using its output as part
of SDM. Knowledge gained will be critical to scaling the
use of PROMs and tools (PDAs) for SDM among patients
with knee OA considering surgery.

We have designed a 2-year, two-site study using a hybrid
type 1 study design to assess both clinical effectiveness
and implementation.*® Specifically, our two aims are:

Substudy 1: In a randomised controlled trial (RCT)
at one site, to evaluate the clinical effectiveness of the
PRO-guided predictive analytical tool and process in
terms of decision quality and treatment choice for pa-
tients with knee OA.

Substudy 2: In a qualitative assessment at the second
site, to implement and evaluate the feasibility and
acceptability of the tool and SDM process in a clinical
setting with a different clinical population, provider
group and EHR by using principles of behaviour
design and intervention mapping.

METHODS AND ANALYSIS

Research strategy

Overview

This hybrid effectiveness-implementation study includes
a non-blinded RCT of effectiveness outcomes at one site,
plus periodic reflections and semistructured interviews
with providers and patients to evaluate implementation
processes and outcomes (eg, feasibility and acceptability)
at a second site. Data will be integrated following recom-
mended principles for mixed methods research to inform
ongoing refinements to the predictive analytical tool (via
formative evaluation)?” and plans for scaling (via inter-
vention mapping).***

Joint Insights (artificial intelligence—enabled SDM tool) and PROMs
Joint Insights (OM1, Boston, Massachusetts) is a machine
learning-enabled PDA that uses PROMs along with
patient clinical and demographic information (age, sex,
body mass index, smoking status, comorbidities and
number of times the patient has recently visited an emer-
gency department or has been hospitalised) to provide
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Figure 1

personalised estimates of likely benefit or harm from TKR
(figure 1).* The tool is designed to collect PROs or pull
in PROs collected through other systems (eg, an EHR or
a third-party PROM platform). It also provides condition-
specific education to patients with knee OA and allows a
patient to reflect on and document their preferences and
goals. Patient journeys are drawn from the OMI Intelli-
gent Data Cloud for patients undergoing TKR who have
adequate follow-up for the outcome being evaluated.
Approximately 675000 patient records were used for the
original risk model, which continues to be updated. In the
modelling population (risk model), 60.8% of patients are
male, the mean age is 65 years and the mean body mass
index is 31.8 kg/m® The PROMs used with Joint Insights
include the Patient-Reported Outcomes Measurement
Information System (PROMIS) Global-10 physical and
mental health subscores® and the Knee injury and Osteo-
arthritis Outcome Score for Joint Replacement (KOOS
JR).” PROMIS subscores are expressed as t-scores, with
50 representing the population mean; higher scores indi-
cate better physical function (physical function subscore)
but worse mental health (mental health subscore). The
KOOS JR is a seven-item PROM encompassing questions
on function, pain and stiffness and scored using a scale
from 0 to 100, where 0 represents poorest knee health
and 100 represents best knee health.

Study dates and sites

This is a 2-year study planned from September 2020 to
August 2022. The recruitment start date of this study was
22 February 2021. The PDA has already been integrated
into the workflow of the UT Health Austin Clinic, where
the effectiveness trial (substudy 1) is taking place. The
study design and choice of different setting (UT Health

Clinician and patient discuss
the patient’s likely benefits
and risks from surgery

A

Patient and clinician jointly arrive
at a treatment decision

Process flow of patient-reported outcome measures (PROM) within the clinical pathway.

San Antonio) for the implementation study (substudy 2)
is intended to elucidate the feasibility and acceptability
of implementing the tool into a clinic with a different
population; care delivery team having less familiarity with
using PROs routinely in practice; and a different EHR
system, which automatically uploads PRO scores for the
clinician to view at the point of care (table 1).

Substudy 1 overview

Substudy 1 is projected to take place in year 1 and early
in year 2 at the UT Health Austin Musculoskeletal Insti-
tute in Austin, Texas. Patients are randomised to one of
two arms: intervention, with the full Joint Insights tool

Table 1 Comparison of study sites

UT Health Austin UT Health San Antonio
(Substudy 1) (Substudy 2)
Patient 50% MAP patients 2% uninsured
population 32% Spanish primary language 12% Spanish primary
language
Care team Orthopaedic surgeons Orthopaedic surgeon

Associate providers (NPs)
Social worker, dietician

EHR Athena Epic

PRO collection Epic MyChart portal
methods (previsit), tablet-based
collection as backup

Limited

Associate provider (NP)

Clinect (email previsit), tablet-
based collection as backup

PRO collection
uptake

PROs collected General health
Mental health (depression,
anxiety)
Hip and knee specific

~100% of patients

EHR, electronic health record; MAP, Medical Access Program (covers healthcare for
otherwise uninsured patients in Travis County); NP, nurse practitioner; PRO, patient-
reported outcome.
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(including education on knee OA and treatment options,
preference elicitation questions and personalised
benefit/risk report), or control, receiving only the educa-
tional component of the tool and preference elicitation
questions. The enrolment target is 180, but to account for
loss to follow-up, we are enrolling 200 patients. Quanti-
tative outcomes include the primary endpoint—decision
quality—as assessed at the conclusion of the initial consul-
tation by using the previously validated decision process
subscore of the Decision Quality Index (DQI) for knee
OA;32 and, as secondary endpoints, level of SDM from the
patient’s perspective (CollaboRATE);” aspects of deci-
sion conflict (Decision Conflict Scale 10 (DCS-10));** %
and decision regret (Decision Regret Scale (DRS)) 25 The
DQI, CollaboRATE and DCS-10 will be assessed at the
end of the baseline visit, and the DRS will be assessed
at 3 and 6-month follow-up visits (or by phone or email
if patients do not return to the clinic for a visit). As an
additional endpoint, we will capture the OA treatment
selected (operative vs non-operative), assessed at the 3
and 6-month follow-up.

Substudy 2 overview

Substudy 2 is being carried out over both years primarily
at UT Health San Antonio, Texas. Year 1 has entailed
preparing UT Health San Antonio’s EHR to collect
PROMs, preparing the EHR for integration of the predic-
tive analytical tool, assessing baseline feasibility and
acceptability and working with the clinic site to develop
an implementation plan. Baseline interviews conducted
with San Antonio providers and staff inquired about
acceptability and feasibility of collecting PROs and using
the tool, as well as exploring key factors (barriers and
facilitators) impacting motivation and ability to imple-
ment the tool and SDM process at the individual and
clinic levels. Interview guides were tailored to clinical role
(eg, surgeon, resident, staff) and reflected implementa-
tion concepts based on the Consolidated Framework for
Implementation Research (CFIR) and behaviour design,
which theorises that any given behaviour is most likely to
manifest when motivation, ability and a prompt to carry
out the behaviour all occur in the same moment (see
online supplemental information).” In collaboration
with the site’s clinical team, we are identifying each step
in the workflow necessary to collect PROMs, incorporate
the PRO scores and clinical variables into Joint Insights
and conduct an SDM consultation for a single patient,
and assessing team perspectives on the barriers and
facilitators of each step in this workflow being achieved.
These data then go into developing a preliminary plan
for implementation at the site, which in turn is refined
iteratively in collaboration with the clinical team. Post
implementation interviews are planned with providers and
staff 3 months following tool roll-out to assess reported
use of and experiences with the PROMs and Joint Insights
tool, adaptations to tool use and workflow integration
and factors impacting the likelihood of sustainment of
the process of care.

Semistructured interviews have also been conducted with
25 patients prior to implementing PROMs and Joint
Insights in order to assess: priorities and hopes for treat-
ment (eg, CFIR: patient needs and resources); experi-
ence of discussing treatment options with providers; and
expectations for next steps in their treatment process.
Then, 3 months following implementation, 25 new
patients will be interviewed to assess the experiences with
and acceptability of the Joint Insights tool.

Finally, periodic reflections are being conducted with
members of the Austin and San Antonio implementation
teams in order to document implementation processes,
adaptations and contextual factors at each site. Periodic
reflections are an established, low-burden method for
capturing dynamic factors affecting implementation of
health interventions.™

Substudy 1

Practice settings, patient populations and use of PROs: UT Health
Austin Musculoskeletal Institute

The UT Health Austin Musculoskeletal Institute averages
about 12 new patients presenting with knee OA per week.
Patients are seen by a care team that may include an asso-
ciate provider (nurse practitioner), physical therapist,
social worker, nutritionist and/or surgeon depending on
the patient’s needs. Approximately 60% of patients are
women; 50% are uninsured but covered by the Medical
Access Program (MAP), which provides access to care for
uninsured low-income residents of Central Texas; and
32% speak Spanish as their primary language. Musculo-
skeletal providers collect general and condition-specific
PROs from every patient seen in the Musculoskeletal Insti-
tute (figure 2). The practice has experience with PROMs,
the Joint Insights tool and SDM. PROs are collected for
clinical purposes via an electronic interface and results
are pulled into the EHR (Athena, Watertown, Massachu-
setts). Investigators (KJB, P]) from UT Austin worked
with OMI1 to codevelop the PDA.

Participant selection

Inclusion criteria

» New patients aged 45-89 with a presumptive diagnosis
of knee OA.

» Kellgren-Lawrence Scale joint space narrowing grade
3 or 4 (moderate to severe OA) and KOOS JR scores
between 0 and 85.

» Ability to give informed consent for participation in
the study.

» Ability to read text at the eighth grade reading level
on a tablet in English or Spanish.

Exclusion criteria

» Patients with a prior TKR or prior consultation with
another orthopaedic surgeon for TKR.

» Patients having prior experience with the Joint
Insights tool.

» Patients undergoing consideration for revision joint
replacement.
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Patient Outcomes Patient Outcomes Patient Outcomes

Age Social status + K-DQI Q.3.1-3.5 + KOOS JR + KOOS JR
Sex Education level + K-DQI Q.1.6 + PROMIS Global-10 * PROMIS Global-10
English / Spanish language Employment status + CollaboRATE « Decision Regret Scale « Decision Regret Scale

+ Decisional Conflict Scale-10
Process Measures Process Measures

Clinical Factors + Single satisfaction question
« Treatment concordance
« TKRrate

Diabetes Smoking status N Laie
» Consultation time

Pain duration

Demographic Factors

Patient Outcomes

+ KOOS JR

« PROMIS Global-10
* PHQ-2/PHQ-9

* GAD-2/GAD-7

Process Measures

Provider-Focused
» Single satisfaction question

* Number of ED visits (within last year)
« Number of hospitalizations (within last year)

Pre-Clinic

(Baseline) Post-Consultation

3 month Follow-up 6 month Follow-up

Figure 2 Outcomes collected at UT Health Austin. The Knee injury and Osteoarthritis Outcome Score for Joint Replacement
(KOOS JR) is a seven-item patient-reported outcome measure of knee joint-related stiffness, pain and function; interval scores
range from 0 to 100, with 0 representing poorest knee health and 100 best knee health. The Patient-Reported Outcomes
Measurement Information System (PROMIS) Global-10 is a 10-item measure assessing health-related quality of life with items
about overall physical and mental health including social connections and physical capabilities. The survey is scored using two
subscores, one for physical health and one for mental health, where specific items are used for a raw score and then converted
to a t-score. Population norm t-scores are 50 on each subscore; higher scores reflect better physical health but worse mental
health. The Patient Health Questionnaire (PHQ)* *° is a validated two-item or nine-item survey assessing depressive symptoms
and scored categorically as none, mild, moderate, moderately severe and severe. The two-item questionnaire is deployed, and
if crossing a score threshold, an additional seven questions are generated. The Generalized Anxiety Disorder Questionnaire
(GAD)*®*" is a two-item or seven-item survey assessing generalised anxiety disorder and scored categorically as none, mild,
moderate and severe. Similar to the PHQ, if a score threshold is crossed on the two-item form, an additional five questions

are generated. The Knee Decision Quality Instrument (K-DQ)I) is a 16-item survey with three specific scores: a total knowledge
score, a concordance score and a decision process score. For the purposes of this study, the five questions in the shared
decision-making section are used. One point is scored for ‘yes’ or ‘a lot/some’. These points are summed and then divided

by 5, resulting in a score from 0% to 100%, with higher scores indicating a greater level of shared decision-making. The
CollaboRATE is a three-item, 10-point anchor scale measuring the level of shared decision-making in a clinical encounter.

It yields a continuous score with a possible range from 0 to 100, where higher scores represent a greater degree of shared
decision-making. The Decision Conflict Scale (DCS) is a 10-item survey, with each response value summed, divided by the total
item number and multiplied by 25. The score ranges from 0 to 100, where 0 is no decisional conflict and 100 is the greatest
decisional conflict. Finally, the Decision Regret Scale (DRS) measures distress or remorse after making a healthcare decision.
The answer values are summed and converted to a 0-100 scale, where a higher score indicates more regret. BMI, body mass
index; ED, emergency department; TKR, total knee replacement.

» Patients seeking care for trauma, psoriatic arthritis or
rheumatoid arthritis.

> Patients with a body mass index less than 20 kg/m® or
greater than 46 kg/m”.

obtains informed consent. We are using the randomis-
ation module of REDCap, a HIPAA-compliant research
database. We are stratifying patients who enroll in the
RCT on three variables: ethnicity (Latino/non-Latino),
insurance (MAP/non-MAP) and orthopaedist seen
(provider A (author KJB) vs provider B). This stratifi-
cation ensures balance of these three variables between
intervention and control groups over time and within
stratum. Patients from each of the resulting eight strata
are randomised to intervention or control in randomly

Participant recruitment and data collection

The UT Health Austin Musculoskeletal Institute sees a
mix of patients seeking care for knee OA comprising
a range of pathological severity — individuals who are
referred from primary or specialty care or are self-
referred. Suitable patients for the study are identified

during the preclinic meeting. Once the patient has
entered the clinic room or private consultation space,
they are met by a researcher and invited to participate
in the study. If they agree to participate, the researcher

sequenced blocks of four or six. Neither provider nor
study participant will know the next allocation in the
sequence until the participant is consented and it is
time to begin the intervention. Due to the nature of the
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intervention, patients, researchers and clinicians are not
blinded to treatment arm assignment.

Demographic information is collected via tablets
after randomisation. Next, patients in the interven-
tion group receive a Joint Insights risk/benefit report.
Those randomised to the intervention group may review
and discuss the Joint Insights report as part of the clin-
ical visit. The control group does not receive the Joint
Insights report. Following the completion of the visit,
survey instruments are collected for participants in both
arms by using REDCap forms on the tablet. At 3 and 6
months of follow-up, participants are given follow-up
surveys on REDCap either in person, by email or by
phone. Participants completing follow-up surveys receive
a $25 gift card.

Statistical precision and sample size

We calculated the sample size for the RCT by treating
the decision process score of the DQI as continuous. We
aimed to detect a treatment effect size (ie, Cohen’s D) as
small as 0.5 (consistent with preliminary data from the
first 26 subjects we have studied) with a type I error rate
of 0.05 and power of 0.90, assuming equal sample size in
intervention and control groups. Given our eight rando-
misation strata, we estimate a needed sample size of 180
participants, or 90 for each group. With an estimated loss
to follow-up rate of 10%, our target enrolment for the
RCT is 200 participants, or 100 for each arm.

Quantitative analysis

For the RCT in Austin, formal comparative analysis will
follow the intent-to-treat principle. Primary analysis will
compare the intervention and control groups by using
multiple linear regression analysis. The model will include
DQI score as the response variable and, as explanatory
variables, a binary indicator for the intervention group
and seven binary indicator variables representing the
eight strata in order to reflect the stratified randomisa-
tion design. Additionally, as a secondary analysis, we will
compare treatment decisions between the intervention
and control groups by using multiple logistic regression.
The model will include the treatment decision as the
binary response variable and the same explanatory vari-
ables as in the linear regression model. Depending on the
uptake of the intervention, additional analyses will follow
the per-protocol principle where the main treatment vari-
able will be whether the Joint Insights tool was actually
used.

For analysis of the 3- and 6-month data, we will fit the
linear mixed models for continuous outcomes™ and
generalised estimating equations logistic regression
models for binary outcornes,40 including indicator vari-
ables for time point, for treatment group and for the
interaction between the two (yielding treatment effects at
3 and 6 months). Owing to the balanced design, it will be
possible to fit an unstructured correlation model to elimi-
nate any sensitivity to correlation model misspecification.

Substudy 2

Practice settings, patient populations and use of PROs: UT Heath
San Antonio Medical Arts & Research Center

This academic practice in San Antonio currently has
one orthopaedist who treats the vast majority of patients
with knee OA. This provider and a care team comprising
resident physicians and an associate provider (nurse
practitioner) see 16-26 new patients with knee OA per
week, in addition to returning patients with OA. As in
Austin, approximately 61% of patients are women, but
in contrast to Austin, only 2% are uninsured and 12%
report that Spanish is their primary language. The clinic
had not implemented PRO collection prior to this study.
The clinic uses Epic (Epic, Verona, Wisconsin) as its
EHR. PROs are collected either through Epic’s MyChart
patient portal in advance of the patient’s appointment or
via tablets in the clinic on the day of the appointment.
PRO scores are then transmitted to clinicians through the
EHR’s clinician interface.

Participant recruitment

The Medical Arts & Research Center Orthopaedics Clinic
in San Antonio sees a mix of patients seeking care for
knee OA or considering TKR, and a mix of patients who
are referred or self-referred. New patients being seen for
possible TKR are contacted by project staff to schedule an
interview to be conducted either in person immediately
following their clinic appointment or by Zoom within
the subsequent 1-2days. A research associate obtains
informed consent from all willing patients; participants
who complete an interview receive a $25 gift card as
compensation.

Sample size calculation

For staff and provider interviews, we have invited every
member of the clinical team to participate in order to
have full representation of those involved in implementa-
tion. In developing our patient sample, we considered the
need to capture heterogeneity in patient demographics,
condition severity, need for surgery, health literacy and
preferences for treatment planning, while also acknowl-
edging the relative homogeneity of the patient popula-
tion being evaluated for knee replacement surgery in a
single orthopaedic clinic. Following recommendations
for ensuring information power, as specified by Malterud
and colleagues,*! we estimated that a sample of 25 patients
at each time point would provide adequate information
power to represent a broad range of patient experiences
and perspectives.

Qualitative analysis

All interviews are audio recorded for transcription and
analysis. Interview data will be analysed using estab-
lished processes for rapid qualitative analysis."* We will
create structured summaries from transcribed record-
ings to capture key domains drawn from CFIR, behaviour
design and emerging content reflecting provider, staff
and patient perspectives. We will then transpose domain
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content from summaries into a matrix to allow for
structured content comparison across participants and
domains (ie, matrix analysis), an effective method for
rapid and rigorous summary of findings to aid forma-
tive and implementation evaluation.” In accordance
with behaviour design and intervention mapping, we will
then identify key factors impacting motivation and ability
across each CFIR construct identified, separating out by
stakeholder group (clinic staff, providers). For example,
Joint Insights-based SDM may be perceived to be rela-
tively advantageous (CFIR domain: intervention charac-
teristics) by comparison with previous practice but may
also raise concerns about staff burden. We will create a
visual map to summarise staff and provider suggestions
and concerns across each step of the Joint Insights tool
implementation workflow; this map will aid collaborative
implementation planning. Data from periodic reflections
will also be analysed by using rapid qualitative methods in
order to assess key events occurring during implementa-
tion (eg, adaptations) and factors impacting implementa-
tion (eg, barriers and facilitators). These findings will be
used to supportscale-up and spread of Joint Insights-based
SDM and the collaboratively developed implementation
strategy in future research, should results of substudy 1
suggest that the intervention is clinically beneficial.

Patient and public involvement

Patients and industry stakeholders assisted with design
and feedback of the Joint Insights PDA tool for read-
ability and usability prior to the start of this research study.
Specifically, the tool was shown to patients with knee pain
in the UT Health Austin Musculoskeletal Institute Lower
Extremity Clinic and patients were asked a short set of
open-ended questions in response to viewing the risk-
benefit calculator in order to assess their understanding
of the information presented and their preferences for
how the information was displayed. Otherwise, no formal
patient or public input was involved in designing or plan-
ning this study.

EXPECTED RESULTS
Substudy 1: We expect that patients who use the full Joint
Insights tool will have higher decision process scores,
reflecting better decision quality, compared with those
who receive the education and preference modules only.
We also expect patients in the intervention group to
report higher levels of SDM and lower levels of decision
conflict and decision regret. We do not expect a differ-
ence in rates of treatment selected (operative vs non-
operative) between the two groups.

Substudy 2 is exploratory and therefore has no formal
hypotheses.

ETHICS AND DISSEMINATION
The University of Texas at Austin Dell Medical School
Institutional Review Board (IRB) reviewed and approved

this study (protocol number: 2018-11-0042). The Univer-
sity of Texas Health Science Center at San Antonio’s IRB
has a formal reliance agreement with The University of
Texas at Austin IRB. Any modifications to the protocol
will be submitted to the UT Austin IRB for approval
before implementation.

Patients and clinic staff are enrolled in this study after
providing informed consent. During this study, partic-
ipants complete the questionnaires related to their
decision-making process and experience or are inter-
viewed formally about their experiences. Data are kept in
strict confidence. No information will be given to anyone
without permission from the participant. Confidenti-
ality is assured by use of identification codes, password-
protected electronic files on secure servers or hosting
applications and paper files stored under lock and key.
The assessments are conducted in a private setting,
through encrypted email or by telephone. Although we
do not anticipate any adverse events, any adverse events
will be reported to the local IRB.

Dissemination of results

The project will facilitate developing a learning health-
care system. PRO data will be collected electronically
and used to inform clinical decision-making in real time.
We will evaluate PRO data to improve clinical decision-
making and patient outcomes locally at two sites. We
will disseminate results through publications, meeting
presentations and professional organisations.
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Consent to Participate in Research

Study Title: Incorporating Patient-Reported Outcomes into Shared Decision Making with
Patients with Osteoarthritis of the Knee

Principal Investigator: Kevin Bozic, MD, MBA UT Health Austin Musculoskeletal Institute
1601 Trinity Street, Building A

Study Sponsor: Agency for Healthcare Research and Quality Identification of Investigator and
Purpose of Study

You are invited to participate in a research study, called “Incorporating Patient-Reported
Outcomes into Shared Decision Making with Patients with Osteoarthritis of the Knee.” The
study is being done by Dr. Kevin Bozic, Professor of Surgery and Perioperative Care of The
University of Texas at Austin, Dell Medical School.

The purpose of this research study is to understand whether giving patients with knee pain
information about their likely benefits and risks from surgery improves the quality of their
treatment decisions. Your participation in the study may help us understand the usefulness of this
educational tool for knee replacement candidates. You are free to contact the researcher at the
email address below (under “Contacts”) to discuss the study.

If you agree to participate:

You will be randomly selected to either: 1) a group receiving educational materials and
personalized estimates of your likely benefit and harm from knee replacement surgery, to 2) a
group receiving the educational materials only. There is an equal likelihood (chance) of being
selected to each group. This study uses several questionnaires. The questionnaires will take
approximately 10 minutes total of your time today. Three (3) months from now and six (6)
months from now, we will ask you to fill out a few more questionnaires. If you don’t have a
follow-up clinic appointment around that time, we will email or call you to complete the surveys
on the web or by phone. All information will be securely stored to protect your confidentiality. If
you complete both surveys, you will be compensated for your time and participation in this
project with a $25 gift card.

Risks/Benefits/Confidentiality of Data

There are no known risks to participating in the study. However, answering the questions might
make you feel uncomfortable. If you feel discomfort at any time during this interview, you may
stop participating right away. The information gathered in this study will be coded. This means
that instead of your name, we will use a participant ID number that is specifically created for this
study to link your answers to personal information like phone number and email address. A
limited number of research team members will have access to the data. The UT Institutional
Review Board (responsible for overseeing ethical conduct of research) may inspect research
records and thus access your data. Despite the steps taken to protect your confidentiality, there is
a small risk that someone not involved in the study may see the data you provide as part of this
study. There will be no costs for participating, nor will you benefit from participating. The
information that you provide will not affect your relationship with the University of Texas.
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What will happen to the information we collect about you after the study is over?

Information collected as part of the research will not be used or distributed for future research
studies. Participation or Withdrawal

Your participation in this study is voluntary. You may decline to answer any question and you
have the right to stop participating at any time. If you decide not to participate or withdraw, it
will not affect your relationship with The University of Texas in any way. If you do not want to
participate, please tell the research assistant.

Contacts

If you have any questions about the study, contact the lead researcher, Dr. Kevin Bozic, by
sending an email to kevin.bozic @austin.utexas.edu. This study has been reviewed by The
University of Texas at Austin Institutional Review Board and the study number is 2018-11-0042.

Questions about your rights as a research participant.

If you have questions about your rights or are dissatisfied at any time with any part of this study,
you can contact, anonymously if you wish, the Institutional Review Board by phone at (512)
232-1543 or email at irb@austin.utexas.edu.

HIPAA Authorization for Research

The purpose of this form is to seek your authorization (permission) for the Principal Investigator
listed above and their research team to use and share your individual health information for the
above study.

State and federal privacy laws protect your patient information. These laws say that, in most
cases, your health care provider can release your identifiable patient information to the research
team only if you give permission by signing this form. The research team will use and protect
your information as described in the attached Consent Form.

However, once your health information is released it may not be protected by the privacy laws
and might be shared with others. If you have questions, ask a member of the research team. You
will get a copy of this form.

What organizations’ information will you use and share for the study?
Seton/Ascension UT Health
What information will you use and share for the study?

If you give your permission and sign this form, the Principal Investigator and their research team
will use and share information from your medical records and other information that can identify
you.

For this study the research team will use and share any information from the marked here:
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O Research Record L] Genetic testing information
O Entire Medical Record L1 Information about mental health diagnosis or treatment
a History & Physical Exams [ Information about drug or alcohol abuse, diagnosis or
treatment

O Lab & Pathology Results [1 HIV/AIDS testing information [Texas DSHS’ rules require
health care providers and laboratories to report cases of HIV and AIDS to local DSHS offices
(See https://www.dshs.texas.gov/hivstd/ reporting/).]

O Financial records

Other (describe): name, telephone number, email and mailing address, dates (date of birth,
date of knee replacement surgery, patient reported outcomes from KOOS JR, DQI, PHQ-2,
GAD-2, CollaboRATE, satisfaction and PROMIS-10 surveys, other diagnosed health conditions,
smoking status, number of emergency room visits past 12 months, number of overnight
hospitalizations past 12 months)

Why will this information be used and shared with others?
To do the research study described in this document

Who is this information shared with?

We may share information that might identify you with:

People who oversee research to make sure it is done safely and correctly (like staff or affiliates
from the study sponsor, or the UT Institutional Review Board). For studies or procedures that are
related to your medical care, study information may be placed in your medical record. Staff that
sees your medical record as part of your care may be aware that you are/were in a research study.

What happens if I say no?

You do not have to sign this form. If you do not, you will not be able to be in the research study.
Your decision to not sign this form will not affect any other treatment, health care, enrollment in
health plans or eligibility for benefits.

May I change my mind later?

Your permission to use and share information for this study does not have an expiration date
unless a time frame is described here:

At any time, you can tell us to stop using and sharing health information that identifies you. If
you want us to stop, you have to tell us in writing. You can get the researcher’s address by
calling 512-495-5090.

When we stop, no new health information identifying you will be used or shared. Information
that has already been collected may still be used and given to others for limited purposes. For

LinE, et al. BMJ Open 2022; 12:e055933. doi: 10.1136/bmjopen-2021-055933



BMJ Publishing Group Limited (BMJ) disclaims al liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

example, if the law requires it, the sponsor and government agencies may continue to look at
your medical records to review the quality or safety of the study.

Giving permission

By signing this form, I agree to participate in this research study and I allow the use and
disclosure of my health information for the purposes described above.

Typed Name (First, Last)

Signature

(Please sign with finger. Click green "Add Signature" to sign.)

Date

Time

Relationship of Subject or Authorized Representative
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Consent to Participate in Research

Study Title: Incorporating Patient-Reported Outcomes into Shared Decision Making with
Patients with Osteoarthritis of the Knee

Principal Investigators: Joel Tsevat, MD, MPH
7411 John Smith Drive
Suite 1050
San Antonio, TX 78229

Study Sponsor: Agency for Healthcare Research and Quality

Key Information

You are invited to participate in a research study. Your participation is voluntary (of your free will).

e Purpose of the research: The purpose of this research study is to understand whether giving patients with
knee pain information about their likely benefits and risks from surgery improves the quality of their
treatment decisions.

e Whatis involved: If you choose to participate, you will be interviewed to learn more about your treatment
decision experience. This interview will take about 15 minutes and can be scheduled in person or as a
virtual interview (through Zoom).

e Risks: There are no known risks to participating in the study. However, answering the questions might
make you feel uncomfortable. If you feel discomfort at any time during the interview, you may stop
participating right away.

e Benefits: There are no direct benefits for participating in the study. However, we hope the information we
learn will be helpful for improving care for patients with knee pain in the future.

e Alternatives to participation: If you decide not to participate, it will not affect your relationship with the
University of Texas Health Science Center at San Antonio or UT Physicians in any way.

Identification of Investigator and Purpose of Study

You are invited to participate in a research study called “Incorporating Patient-Reported Outcomes into Shared
Decision Making with Patients with Osteoarthritis of the Knee.” The study is being led by Dr. Joel Tsevat, Professor
of Medicine, Director, ReACH Center at the University of Texas Health Science Center at San Antonio and Dr. Kevin
Bozic, Professor of Surgery and Perioperative Care of The University of Texas at Austin, Dell Medical School.

The purpose of this research study is to understand whether giving patients with knee pain information about
their likely benefits and risks from surgery improves the quality of their treatment decisions. Your participation in
the study may help us understand the usefulness of this educational tool for knee replacement candidates. You
are free to contact the researchers at the email address below (under “Contacts”) to discuss the study.

If you agree to participate:
e You will be interviewed to learn more about your treatment decision experience. Please note that your
participation in this study involves remote and/or virtual research interactions with our research staff.
This interview will take approximately 15 minutes and can be scheduled in-person or through the Zoom
web conferencing platform.
e Therefore, privacy and confidentiality is not guaranteed due to the nature of the research environment.
e Allinformation will be securely stored to protect your confidentiality.
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e To compensate you for your participation, upon completing the questionnaires and interview, the
research team will give you a $25 MasterCard® ClinCard (gift card). Your name, address and date of
birth will be shared with a third-party solely for the purposes of processing the compensation. This
information will otherwise be kept strictly confidential.

Risks/Benefits/Confidentiality of Data

There are no known risks to participating in the study. However, answering the questions might make you
feel uncomfortable. If you feel discomfort at any time during this interview, you may stop participating
right away. The information gathered in this study will be coded. This means that instead of your name,
we will use a participant ID number that is specifically created for this study to link your answers to
personal information like phone number and email address. A limited number of research team members
will have access to the data. The UT Institutional Review Board (responsible for overseeing ethical
conduct of research) may inspect research records and thus access your data. Despite the steps taken to
protect your confidentiality, there is a small risk that someone not involved in the study may see the data
you provide as part of this study. There will be no costs for participating, nor will you benefit from
participating. The information that you provide will not affect your relationship with the University of
Texas Health Science Center at San Antonio or UT Physicians.

What will happen to the information we collect about you after the study is over?
Information collected as part of the research will not be used or distributed for future research studies.

Participation or Withdrawal

Your participation in this study is voluntary. You may decline to answer any question and you have the right to
stop participating at any time. If you decide not to participate or to withdraw, it will not affect your relationship
with the University of Texas Health Science Center at San Antonio or UT Physicians in any way. If you do not want
to participate, please tell the research assistant.

Contacts

If you have any questions about the study, contact the lead researcher, Dr. Joel Tsevat, by sending an email to
tsevat@uthscsa.edu. This study has been reviewed by The University of Texas at Austin Institutional Review Board
and the study number is 2018-11-0042.

Questions about your rights as a research participant.

If you have questions about your rights or are dissatisfied at any time with any part of this study, you can contact,
anonymously if you wish, the University of Texas Health Science Center at San Antonio, which is the local
Institutional Review Board (IRB) committee that reviews research on human subjects. You can contact the IRB
by calling 210-567-8250, or by mail to IRB, UTHSCSA, Mail Code 7830, 7703 Floyd Curl Drive, San Antonio, TX
78229-3900.

HIPAA Authorization for Research

The purpose of this form is to seek your authorization (permission) for the Principal Investigator listed
above and their research team to use and share your individual health information for the above study.

State and federal privacy laws protect your patient information. These laws say that, in most cases, your
health care provider can release your identifiable patient information to the research team only if you
give permission by signing this form. The research team will use and protect your information as
described in the attached Consent Form. However, once your health information is released it may not be
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protected by the privacy laws and might be shared with others. If you have questions, ask a member of
the research team. You will get a copy of this form. Information we learn about you in this study will be
handled in a confidential manner, within the limits of the law. If we publish the results of the study in a
scientific journal or book, we will not identify you. The Institutional Review Board and other groups that
have the responsibility of monitoring research may want to see study records which identify you as a
subject in this study.

Research policies require that private information about you be protected and this is especially true for
your health information. However, the law sometimes allows or requires others to see your information.
The information given below describes how your privacy and the confidentiality of your research records
will be protected in this study.

What organizations’ information will you use and share for the study?
e The University of Texas Health Science Center at San Antonio/UT Physicians

What is Protected Health Information (PHI)?

Protected Health Information is information about a person’s health that includes information that would
make it possible to figure out who the person is. According to the law, you have the right to decide who can
see your protected health information. If you choose to take part in this research study, you will be giving
your permission to the investigators and the research study staff (individuals carrying out the study) to see
and use your health information for the study. In carrying out this research, the health information we will
see and use about you will include:

your medical history and blood work,

information from interviews or from questionnaires

demographic information like your age, marital status, the type of work you do and the years of education
you have completed.

We will get this information by looking at your chart at UT Physicians and interviewing you about your
experience meeting with your physician.

What information will you use and share for the study?
If you give your permission and sign this form, the Principal Investigator and their research team will use
and share information from your medical records and other information that can identify you.

For this study the research team will use and share any information from the marked here:

[] Research Record [] Genetic testing information

] Entire Medical Record [ Information about mental health diagnosis or treatment

[J History & Physical Exams J Information about drug or alcohol abuse, diagnosis or treatment

[ Lab & Pathology Results [ HIV/AIDS testing information [Texas DSHS’ rules require health

(] Imaging Reports care providers and laboratories to report cases of HIV and AIDS
to local DSHS offices (See https://www.dshs.texas.gov/hivstd/

] Emergency Dept. Record reporting/).]

Other (describe): name, telephone number, email and mailing
address, dates (date of birth, date of knee replacement surgery)

[ Financial records

Why will this information be used and shared with others?
e Todo the research study described in this document
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Who is this information shared with?
We may share information that might identify you with:

e Members of the local research team

e The sponsor funding the study, Agency for Healthcare Research and Quality, and the entities that
they use to monitor, administer, or conduct the research.

e The following collaborators at other institutions that are involved with the study: the University of
Texas at Austin, Dell Medical School.

e The Institutional Review Board and the Compliance Office of the University of Texas Health
Science Center at San Antonio, and other groups that oversee how research studies are carried
out; and

e the Research offices at the University of Texas Health Science Center at San Antonio

e For studies or procedures that are related to your medical care, study information may be placed
in your medical record. Staff that sees your medical record as part of your care may be aware
that you are/were in a research study.

If you decide to participate in this study, you will be giving your permission for the groups named above,
to collect, use and share your health information. If you choose not to let these groups collect, use and
share your health information as explained above, you will not be able to participate in this research
study.

How will my information be protected?

In an effort to protect your privacy, the study staff will use code numbers instead of your name, to
identify your health information. Initials and numbers will be used on any photocopies of your study
records, and other study materials containing health information that are sent outside the University of
Texas Health Science Center at San Antonio or the University of Texas at Austin for review or testing. If
the results of this study are reported in medical journals or at meetings, you will not be identified.

Do you have to allow the use of your health information?

You do not have to allow (authorize) the researchers and other groups to see and share your health
information. If you choose not to let the researchers and other groups use your health information, there
will be no penalties, but you will not be allowed to participate in the study.

After you enroll in this study, you may ask the researchers to stop using your health information at any
time. However, you must provide this in writing and send your letter to Sarah Lill at 7411 John Smith
Drive, Suite 1050, San Antonio, TX 78229-3900. If you tell the researchers to stop using your health
information, your participation in the study will end and the study staff will stop collecting new health
information from you and about you for this study. However, the study staff will continue to use the
health information collected up to the time they receive your letter asking them to stop.

Can you ask to see the PHI that is collected about you for this study?

The federal rules say that you can see the health information that we collect about you and use in this
study. Contact the study staff if you have a need to review your PHI collected for this study. You will only
have access to your PHI until the end of this study.

What happens if | say no?
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You do not have to sign this form. If you do not, you will not be able to be in the research study. Your
decision to not sign this form will not affect any other treatment, health care, enroliment in health plans
or eligibility for benefits.

May | change my mind later?
Your permission to use and share information for this study does not have an expiration date unless a
time frame is described here:

At any time, you can tell us to stop using and sharing health information that identifies you. If you want us
to stop, you have to tell us in writing. You can get the researcher’s address by calling 210-562-5551.

When we stop, no new health information identifying you will be used or shared. Information that has
already been collected may still be used and given to others for limited purposes. For example, if the law
requires it, the sponsor and government agencies may continue to look at your medical records to review
the quality or safety of the study.

Giving permission
By signing this form, | agree to allow the use and disclosure of my health information for the purposes
described above.

Printed Name of Subject

Signature of Subject or Authorized Representative Date Time

Relationship of Subject or Authorized Representative Date Time

Printed Name of Witness

Signature of Witness Date Time
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Consent to Participate in Research

Study Title: Incorporating Patient-Reported Outcomes into Shared Decision Making with
Patients with Osteoarthritis of the Knee

Principal Investigators: Joel Tsevat, MD, MPH
7411 John Smith Drive
Suite 1050
San Antonio, TX 78229
Study Sponsor: Agency for Healthcare Research and Quality

Identification of Investigator and Purpose of Study

You are invited to participate in a research study called “Incorporating Patient-Reported Outcomes into Shared
Decision Making with Patients with Osteoarthritis of the Knee.” The study is being led by Dr. Joel Tsevat, Professor
of Medicine, Director, ReACH Center at the University of Texas Health Science Center at San Antonio and Dr. Kevin
Bozic, Professor of Surgery and Perioperative Care of The University of Texas at Austin, Dell Medical School.

The purpose of this research study is to understand whether giving patients with knee pain information about
their likely benefits and risks from surgery improves the quality of their treatment decisions. Your participation in
the study will help us to understand more about how we can successfully implement the Joint Insights decision
making tool into your clinical practice and may help us understand the usefulness of this educational tool for
knee replacement candidates. You are free to contact the researchers at the email address below (under
“Contacts”) to discuss the study.

If you agree to participate:

e You will be interviewed to learn more about your clinical practice and current shared decision making
interactions with patients with Osteoarthritis of the knee. Please note that your participation in this
study involves remote and/or virtual research interactions with our research staff. This interview will take
approximately an hour and can be scheduled in-person or through the Zoom web conferencing platform.

e Therefore, privacy and confidentiality is not guaranteed due to the nature of the research environment.

e Allinformation will be securely stored to protect your confidentiality.

Risks/Benefits/Confidentiality of Data

There are no known risks to participating in the study. However, answering the questions might make you feel
uncomfortable. If you feel discomfort at any time during this interview, you may stop participating right away. The
information gathered in this study will be coded. This means that instead of your name, we will use a participant
ID number that is specifically created for this study to link your answers to personal information like phone
number and email address. A limited number of research team members will have access to the data. The UT
Institutional Review Board (responsible for overseeing ethical conduct of research) may inspect research records
and thus access your data. Despite the steps taken to protect your confidentiality, there is a small risk that
someone not involved in the study may see the data you provide as part of this study. There will be no costs for
participating, nor will you benefit from participating. The information that you provide will not affect your
relationship with the University of Texas Health Science Center at San Antonio or UT Physicians.

11
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What will happen to the information we collect about you after the study is over?

Information collected as part of the research will not be used or distributed for future research studies.

Participation or Withdrawal

Your participation in this study is voluntary. You may decline to answer any question and you have the right to
stop participating at any time. If you decide not to participate or to withdraw, it will not affect your relationship
with the University of Texas Health Science Center at San Antonio or UT Physicians in any way. If you do not want
to participate, please tell the research assistant.

Contacts

If you have any questions about the study, contact the lead researcher, Dr. Joel Tsevat, by sending an email to
tsevat@uthscsa.edu. This study has been reviewed by The University of Texas at Austin Institutional Review Board
and the study number is 2018-11-0042.

Questions about your rights as a research participant.

If you have questions about your rights or are dissatisfied at any time with any part of this study, you can contact,
anonymously if you wish, the Institutional Review Board by phone at (512) 471-8871 or email at
orsc@uts.cc.utexas.edu.

The University of Texas Health Science Center at San Antonio is the local Institutional Review Board
committee that reviews research on human subjects (Institutional Review Board) and can also answer any
questions about your rights as a research subject, and take any concerns, comments or complaints you
may wish to offer. You can contact the IRB by calling 210-567-8250, or by mail to IRB, UTHSCSA, Mail
Code 7830, 7703 Floyd Curl Drive, San Antonio, TX 78229-3900.

Printed Name of Subject

Signature of Subject or Authorized Representative Date Time

Relationship of Subject or Authorized Representative Date Time

Printed Name of Witness

Signature of Witness Date Time
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Patient Interview (Baseline and Post-Implementation)

Good Day Mr./Ms.

You have been selected to participate in a research study called “Incorporating Patient-Reported
Outcomes into Shared Decision Making with Patients with Osteoarthritis of the Knee.” You were
identified as a potential participant in this study because you are a patient of and you
have arthritis of the knee.

The purpose of this research study is to understand whether giving patients with knee pain
information about their likely benefits and risks from surgery improves the quality of their freatment
decisions. Your participation in the study may help us improve care in this clinic.

If you agree to participate:

e You will be inferviewed to learn more about your treatment decision experience.

e This interview will take approximately 15 minutes and can be scheduled in-person (right now if
you are available) or through the Zoom web conferencing platform.

e Therefore, privacy and confidentiality are not guaranteed due to the nature of the research
environment.

e Allinformation will be securely stored to protect your confidentiality.

e Yourinformation will not be shared with your providers or anyone in this clinic

e To compensate you for your participation, upon completing the interview, the research team
will give you a $25 MasterCard® ClinCard (gift card). Your name, address and date of birth will
be shared with a third-party solely for the purposes of processing the compensation. This
information will otherwise be kept strictly confidential.

Patient History, Functional Impact, and Concerns

1. Please tell me a little bit about your knee. How long has it been bothering you,
and how does it impact you?2

2. Have you ever had treatment for your arthritis before? [If yes:] can you tell me
more about that?2 What prompted you to get freatment2 How did that turn out?

3. What are your priorities in coming fo this clinice Why are you here seeing
for your knee? What are you hoping for from treatmente (What are you
hoping this going to do for you?)

Patient Experiences of Care, Communication, and Decision-Making
4. How did you feel about your appointment (with the orthopedist)2

5. How did the appointment go? Can you walk me through what happened during
your appointment?

o What are some of the things you talked about?

o What sort of questions did your provider aske

13
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6. Do you have a plan now for treatment2 Can you tell me a little bit about that?

7. Can you walk me through how you and your provider(s) came to that freatment plang
o Did you discuss different freatment options?

o What treatment did you decide on2? Why was this plan selected?
o Was there information you found helpful in making the treatment plan?2

o Was there anything you found difficult or confusing about making the
freatment plan?

8. Did you feel like all of your questions were answered?

o Were there questions you would have liked to ask but didn’te If so, what
were they?

Patient Understanding and Expectations for Next Steps in their Treatment Process
9. Can you fell me a little bit about what happens next with your treatment?

10. How do you feel about your treatment plan overall?

11. How did you feel in general about the care you received? Were there things that

could have been bettere

12. Is there anything additional you think we should know or you'd like to tell me?

Thank you so much for your time and input!

14
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Baseline Provider Interview

The purpose of this research study is fo understand whether giving patients with knee pain
information about their likely benefits and risks from surgery improves the quality of their
freatment decisions. Your participation in the study is voluntary and will help us to understand
more about how we can successfully implement the Joint Insights decision making tool into your
clinical practice and may help us understand the usefulness of this educational tool for knee
replacement candidates. You are free to contact the researchers at the e-mail address
provided on the consent document.

You are being inferviewed to learn more about your clinical practice and current shared
decision making interactions with patients with osteoarthritis (OA) of the knee. Since this
interview is taking place over an online platform, your privacy and confidentiality cannot be fully
guaranteed due to the nature of the research environment. All information collected in this
interview will be securely stored to protect your confidentiality.

We are recording interviews to allow for learning and analysis — do you mind if we record? [If
yes, start the recording and ask again for verbal consent once recording has begun: “We have
started the recording — do you mind confirming that you are ok with us recording?” If no, say,
“"Ok. We will be taking notes throughout the interview.”]

1. Can you first tell me a little bit about your professional experience and training?

2. How long have you been at this facility and what is your role here?2 [Professional
role]

3. Please briefly describe the population of patients you see in this clinic.
4. Now I'd like to ask specifically about how you would normally go about
identifying the appropriate freatment for a patient with knee OA in this clinic.

What would that process ordinarily look like?2 [Baseline behaviors]

o Do patient history, pain status, or other evaluations play a
role in your decision making?

o What strategies or criteria do you use for identifying an appropriate
freatment? How do you evaluate whether patients may be more likely to
benefit from or be af risk of negative outcomes from a particular treatment?

o What information is typically included in the chart, and how do you reference
that information as part of your freatment planning and discussions with
patients?

5. How do you generally approach freatment planning with your patientse

6. How do you talk with your patients about the available tfreatments for knee OA?

7. How familiar are you with the idea of patient-reported outcomes or PROs2 What
do you think about them? Have you ever worked with them?

15
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o Some examples might include the PHQ-2, KOOS Jr, or PROMIS Global. Are
there any measures like this that you routinely use for patients with knee OA?2

o [If yes:)] What role do these measures play in your evaluation
and treatment planning process for patients with knee OA?

8. Has your clinic tried to implement PROs in the past? If so, how did that go?

9. Do you feel like your clinic is able to integrate PROs as they become available?

As you know, we are working toward implementing a tool called Joint Insights info your clinic.
Joint Insights is a predictive analytic tool co-developed by OM1 and UT Health Austin that uses
PRO scores (KOOS Jr and PROMIS Global) and clinical data to estimate the likelihood of a
successful clinical outcome with total knee replacement. It provides individualized estimates af
the point of care of the potential risk and benefits of treatment modalities.

10. How do you feel about the idea of adding the Joint Insights tool into your clinic?
Are there things that make you feel motivated to do thise Are there concerns that
make you feel less motivated? [motivation and barriers]

o What do you think the benefits of this tool in your clinic would be?
o What concerns do you have about use of this tool in your setting?

o Do you think this fool will help meet the needs of your patientsg Why or why
note

11. To what degree do you feel able to integrate the Joint Insights fool intfo your
routine practice? Do you feel like this is something you can get yourself to do?
Why or why not? [ability and barriers]

12. Thinking a little more broadly, to what degree do you feel like your clinic will be
able to integrate the Joint Insights tool into routine practice? Do you feel like this
will work in your clinic? Why or why not?2 [ability and barriers]

o Do you think other providers in this setting will use this tool in their routine
practice?

o What do you think might be potential problems frying fo implementing this
tool in your clinic?

13. Now I'd like to think fogether in a little bit more detail about workflow. Let's walk
together through the diagram below. As we walk through, I'd love to hear your
thoughts on how well you think this will work in your clinic, and what might make
this fool easier to use or incorporate into workflow.
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6. Provider/Patient Consultation

Providers enter exam room and go
through clinical workflow of history Consultation will end with an
and physical assessment, and use tool, assessment and plan between
and/or PROM s to facilitate shared provider and patient
decision-making consultation

1. Check-In
Patient checks in to front desk staff,

7. Consultation Ends

sent to Ortho clinic waiting area,
checks in directly with Ortho MAs and
staff

‘ 5. Exploring Joint Insights
2. PROMs Patient in room is given back the iPad 8. Documentation
Patient is handed an iPad with to explore education modules and/or Provider will document discussion as
assigned PROMs and fills out PROMs Risk/Benefit models of the JI tool per clinical consultation and how JI
accordingly. Simultaneously, provider can view tool and PROMs were used within the
Patient hands iPad back to staff. patient risk/benefit report and explore scope of the consultation
outcomes

4. Joint Insights Tool Inputs

L After collecting all necessary 9. After Visit
Patient is taken back to exam rooms by information for the JI tool, designated -
MAs and staff, who provide health staff will either input information into Patient may be provided paper copy of
history intake form (including tool itself OR be extracted from Epic if either education tool or risk/benefit
comorbidities, medications, vital integrated report.
signs).

3. Intake

Recommendations for Tailoring and Implementation [Note: revisit diagram as needed.]
13. Are there prompts that could be inserted into the workflow (or that already exist)
to aid in remembering to use the tool?

14. Do you feel clear about how you'll talk to patients using the PRO information
gathered by the tool2 What are your thoughts on including this as part of your
conversation with them?

15. Two of the opftions for integrating patient reports into the workflow include printing
out a paper report for each patient on their PRO measures and individualized
estimates of risks and benefits, or have that information integrated into EPIC.
Which of those options do you think would be more helpful or a better fit for your
clinic?

16. Are there other data you'd like to see captured for accurate results or clinic
needs?

14. Our goal from here is to take this information and develop a plan for
implementing the tool. We'll continue to be in touch with you about building out
that plan and other progress. Do you have any final thoughts on the tool or what
would be most helpful to you and your team going forward?2

Thank you for your timel
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Post-implementation Provider Interview

The purpose of this research study is to understand whether giving patients with knee pain
information about their likely benefits and risks from surgery improves the quality of their
freatment decisions. Your participation in the study is voluntary and will help us to understand
more about how we can successfully implement the Joint Insights decision-making tool into your
clinical practice and may help us understand the usefulness of this educational tool for knee
replacement candidates. You are free to contact the researchers at the e-mail address
provided on the consent document.

You are being interviewed to learn more about your clinical practice and current shared
decision-making interactions with patients with osteoarthritis (OA) of the knee. Since this
interview is taking place over an online platform, your privacy and confidentiality cannot be fully
guaranteed due to the nature of the research environment. All information collected in this
interview will be securely stored to protect your confidentiality.

We are recording interviews to allow for learning and analysis — do you mind if we record? [If the
patient agrees, start the recording and ask again for verbal consent once recording has begun:
“"We have started the recording — do you mind confirming that you are ok with us recording?” If
the patient does not want the interview to be recorded, say, "Ok. We will be taking notes
throughout the interview.”]

1. [If new staff since baseline:] Can you first tell me a little bit about your professional
experience and training?

2. [If new staff since baseline:] How long have you been at this facility and what is
your role here? [Professional role]

3. Do you mind if we start by walking through the normal check-in, assessment and
freatment planning process for a patient with knee OA being evaluated for
surgery in this clinic? What does that process look like? [Post-implementation
behaviors]

o What kind of evaluations (e.g., patient history, pain status)
play a role in your decision making?

o How do you generally approach freatment planning with your patientse

o How do you talk with your patients about the available freatments for knee
OA?

4. Can you tell me a little bit about the effort to implement patient-reported
outcome measures (PROMs) in the clinic? How has that process been going?

o Are patients completing PROMs2 How frequently2 What have been some of
the challenges in getting patient-reported outcomes (PROs) integrated into
the clinic?

o How are patients completing the PROMs (e.g., in MyChart, on paper, on
tablet)e How well is that working?
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5.

o [If PROMs being implemented:] What have been some of the key ingredients
in getting PROMs integrated as part of the clinic’s workflow?

o What additional supports would be valuable in supporting implementation of
PROMs for patients?

o Do you have recommendations for other clinics trying to make PROMs part of
their routine workflow?

[If PROMs implemented:] Once a patient completes the PROMs, how are those
data made available to the clinical team (e.g., entered into record by staff
member, forms left in exam room, etc.)?

o How wellis that process working? What have been some of the challenges?
o Are there improvements that you would like to see in how the process works?

[If PROMs implemented:] Do you feel like having PROMs available has resulted in
any change to the evaluation and treatment planning process for patients with
knee OA in your clinic at all? [If yes:] How so? [If no:] Can you say a little bit more
about thate

o [If applicable:] Are there particular measures (e.g., KOOS Jr, PROMIS Global)
that are more or less likely to impact tfreatment planning or the conversation
with patients? How so?

Can you tell me a little bit about the effort to implement Joint Insights in the clinic?
[If a reminder is needed: Joint Insights is a predictive analytic fool co-developed

by OM1 and UT Health Austin that uses PRO scores (KOOS Jr and PROMIS

Global) and clinical data to estimate the likelihood of a successful clinical
outcome with total knee replacement. It provides individualized estimates at the
point of care of the potential risk and benefits of treatment modalities.] How has
that process been going?

o Isthe Joint Insights ool being used with patients being assessed for total knee
replacement at this clinice How frequently2 What have been some of the
challenges in getting Joint Insights up and running in the clinic?

o How are patient data being entered into Joint Insightse¢ How well is that
working?e

o [If Joint Insights is being implemented:] What have been some of the key
ingredients in getting Joint Insights integrated as part of the clinic’s workflow?

o What additional supports would be valuable in supporting implementation of
Joint Insights?

o Do you have recommendations for other clinics trying fo make Joint Insights
part of their routine workflow?2

[If Joint Insights implemented:] Do you feel like having Joint Insights available has
resulted in any change to the evaluation and treatment planning process for
patients with knee OA in your clinic at all2 [If yes:] How so? [If no:] Can you say a
little bit more about that?

o [If applicable:] Are there particular elements of the Joint Insights tool that are

more or less likely to impact tfreatment planning or the conversation with
patients? How so?
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[If Joint Insights implemented:] How satisfied do you feel with the Joint Insights tool
at this point2 Can you say a little more about what you are appreciating or not
appreciating about the tool?

. [If Joint Insights implemented:] Have you gotten any sense of what patients think

about the Joint Insights tool2
1. Have you heard any negative feedback about the tool from patients?
What have you heard?
2. Have you heard any positive feedback about the tool from patients?

. What has been the response, if any, to the Joint Insights tool from other providers

and staff in the clinice Has there been negative or positive feedback about the
tool or its implementation?

12.Looking ahead, to what degree do you feel that your clinic is likely to continue

13.

14.

using PROMs and/or Joint Insights [note to interviewer: only ask about sustaining
program elements that were implemented] as part of your practice? Do you feel

like this will be sustainable in your clinice Why or why not2 [ability and barriers]

o Do you think other providers in this setting will adopt/continue use of this ool in
their routine practice?

o What do you think might be potential problems trying to keep PROMs and/or
Joint Insights going as part of routine practice in your clinic?

o Are there additional resources or supports that would be helpful in trying to
continue use of the PROMSs or Joint Insights in your clinic?

Thinking about working together with the study/implementation team to get
PROMs and Joint Insights up and running in the clinic, how well did that process
work?
0. Were there things that would have made that progress work better or be
more efficient?
1. What recommendations would you have for the team about improving
how they support clinics in implementing PROMs/Joint Insights in working
with future sitese Are there things the tfeam could do better next time?

Are there any other thoughts or reflections you would like to share regarding
these tools or the implementation process?

Thank you for your time!
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