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It is estimated that in 2012, there were 15.1 million Americans living with symptomatic osteoarthritis of the knee,
a painful and degenerative musculoskeletal condition [1]. Recommended treatment is symptomatic, consisting
first of exercise, pain management and weight loss when appropriate. Eventually, however, because the disease is
degenerative, many patients opt for surgical knee replacement, termed total knee arthroplasty (TKA). According
to the National Inpatient Registry, 680,000 TKA procedures were performed in the United States in 2014 [2].
Extrapolations suggest that by 2030, there will be 935,000 to 1.9 million TKA procedures done annually 2-4]. In
2010 there were 4.7 million Americans with TKA [5]. Serious adverse events of TKA are rare, consisting primarily
of infection (1-1.8%) and deep vein thrombosis and pulmonary embolism (<0.5%) [6,7]. Data suggest the vast
majority of TKA implants last from 6.25 years (97-98%) to 25 years (82%) [8-11]. Replacement, or revision, TKA
procedures account for 6% to 10% of TKA procedures (50,000 to 80,000 surgeries annually in the US).

Despite the positive outcomes and low complication rates of TKA overall, it is estimated that 20% or more
of those who had TKA are dissatisfied with the outcome of their procedure [12-15]. Dissatisfaction is driven by
poor quality-of-life ratings related to function, pain and unfulfilled expectations of the procedure [14-16]. Efforts
to understand and improve sources of dissatisfaction emphasize identifying patients’” expectations and providing
personalized education within a shared decision making framework. Shared decision making requires appropriately
informing and educating patients about potential risks and benefits of medical and surgical decisions including
the likelihood of specific outcomes associated with each decision. Although data on shared decision making come
primarily from nonelective surgery or within the context of preference-sensitive conditions like knee osteoarthritis, — Future ==
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preoperative anxiety, reduce decisional conflict between provider and patient, and improve patient satisfaction with
surgical outcomes [16-20].

Decision aid tools available to help patients take part in the decision making process include paper or digital
audio visual materials, personal counseling tools and multimedia programs, each of which may provide information
on treatment options, testimonials from patient peers, or assessments to help patients identify their treatment pref-
erences [21-25]. Research regarding the modality and content of educational materials needed by people considering
TKA is limited. Meta-analysis of 26 published studies found oral education to be the most frequently used modality
before elective surgery, although at a rate of 59.3% [26]. In the meta-analysis, the next most frequent education
modalities were printed material (55.6%), e-learning (51.9%) and multimedia (14.8%). An online interactive
survey tested methods for delivery of information for shared decision making to people with arthritis found that
materials that included both graphics and text improved patients’ knowledge more than materials that contained
only one or the other [27].

The content for decision aid tools can vary, but logic dictates that content should address the specific procedure-
related choices that patients are most concerned about. To date, research regarding patients” decision making and
concerns about TKA have focused primarily on the decision to have TKA or continue with nonsurgical treatment.
However, evidence suggests that patients’ concerns about TKA are myriad, extending beyond the sole decision of
whether to have surgery. In a qualitative study of people actively considering TKA, concerns were classified as pre,
intra-, or postoperative concerns. Pre-operatively, patients worry mainly about the technology and lifespan of the
implant device, timing of the surgery and potential addiction to medications [28). For the procedure itself, they
are concerned about surgical technique and anesthesia. Recovery and its duration, and quality of life, especially
pain relief, are important considerations for patients looking ahead to the postoperative period. Another qualitative
study of people with osteoarthritis of the knee who were not necessarily considering TKA showed overlapping
concerns of timing of surgery, longevity of prosthesis, physician trust and financial concerns [29].

A qualitative study from the United Kingdom reported results of 4 focus groups with a total of 31 participants
who were all appropriate for either partial knee arthroplasty or TKA. Information needs identified included guidance
on referral process, who should have surgery, necessity of treatment, possible adverse events and financial costs [30};
but no study to date has identified the TKA-related decisions that are important to patients, other than simply
choosing whether to have the procedure, and associated information needs for those decisions.

To enable shared decision making and to guide development of content for decision aid tools, it is important
to understand what decisions patients believe are important as they deliberate, plan for, undergo and recover
from TKA and which of their most important choices lack adequate and accessible information from a patient
perspective. In this study, concepts that emerged from webinar-enabled focus groups were used to develop a survey
about patients’ choices and information needs related to TKA. The objective was to learn what matters to patients
in their decisions related to joint replacement surgery.

Methods

Creaky]Joints.com is an online community that is freely available to the public and provides education, support and
advocacy related to all forms of arthritis. ArthritisPower is an affiliated patient-powered research network (PPRN),
open to all members of Creaky]Joints. ArthritisPower allows participants to track their own clinical data over time
and enroll in research studies (31,32]. Members of ArthritisPower were recruited to participate in focus groups related
to joint replacement. Data from the focus groups was used to develop an online survey about decision making
and information needs related to TKA, and members of Creaky]Joints and ArthritisPower were recruited to take
the survey. The focus group portion of this study was reviewed, approved and deemed exempt from the need for
informed consent by the RAND Institutional Review Board (IRB). The survey portion of the study was reviewed,
approved and deemed exempt from the need for informed consent by the Yale University IRB, Human Investigation
Committee.

Focus groups

Members of ArthritisPower, who were age 19 years or more with self-reported physician-made diagnosis of os-
teoarthritis, and who were considering, planned to or had undergone knee or hip joint replacement, were eligible
for participation in the focus groups. Individuals were not excluded because of comorbid conditions, including
other forms of arthritis or other musculoskeletal or joint diseases (e.g., theumatoid or psoriatic arthritis). People
under age 50 were invited to ensure that we heard from a range of individuals about the arthroplasty decisions they
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found important, including individuals young enough to potentially outlive their joint replacement and thus be
likely to require a revision surgery [33]. No compensation for participation was offered. Both individuals who had
and had not undergone joint replacement were included to explore information needs and decision making at all
stages of joint replacement.

Per screening based on inclusion criteria, eligible ArthritisPower members were invited to the focus groups via
emailed invitations that included a link to register for the focus group. The registration link led to an online
form that validated eligibility and captured demographic and procedure-related information for each participant.
Additional participants were recruited via digital flyers and ads on Facebook and Twitter that included the study
coordinator’s (SV) contact information to enable focus group registration directly with her. Focus group registration
included a brief survey. Individuals who were considering surgery were asked about decisions and information that
was important to them. Those who had already had joint replacement surgery were asked about the information
they had received prior to surgery.

Webinar-enabled focus groups were scheduled at variable weekday hours to offer options that could accommodate
different time zones and work schedules. Each focus group was meant to be conducted with three to seven
participants, and two to three moderators (WBN, SV, TWC) who used a discussion guide (Appendix) to lead
the focus group. The discussion guide was created by the authors of the study and drew from published literature
regarding patient decision making for TKA and issues identified through the registration survey.

Focus group discussions were transcribed, and Dedoose version 7.6.21 was used to organize and code transcripts
to identify recurring concepts. The codebook (Appendix) was initially drafted from study aims, existing literature
and the discussion guide. Coding was completed independently by four members of the study team (WBN, SV,
EH and TWC), and the codebook was adapted continually until no new themes emerged from newly coded
transcripts. Each transcript was coded by two team members, and WBN adjudicated discrepancies. A deductive-
inductive process was used to identify and aggregate these concepts into major decisions that patients make related
to joint replacement and the factors they use to inform those decisions [34]. Following initial analysis of transcripts,
member (participant) checking was conducted to confirm the credibility and validity of focus group findings. A
preliminary list of the major decisions and factors was shared with patients during a dissemination webinar and in
one-on-one interviews with a small sample of focus group participants [35,36].

Survey

An online survey [27] was developed regarding five of seven major decisions, beyond whether to have surgery, that
were identified by the focus groups. Because it is more complicated with longer anticipated recovery time and
more variable outcomes, TKA was chosen as a focus for the survey. Only the five procedure-related TKA-related
decisions were selected because of their relevance during the period between when the decision has been made to
have surgery and the surgical procedure itself, namely choice of: surgeon, implantable device, surgical approach,
facility and timing. The goals of the survey were to determine — which of the major decisions mattered most to
individuals who might consider TKA, and the extent to which information was perceived as available to them
to make those decisions. The survey included demographic questions, a request to rank the importance of the
major decisions, and a request to rate availability of information to make those decisions on a 5-point Likert scale
indicating level of agreement from strongly disagree to strongly agree. Survey items for this study took about 3 min
to complete and were embedded in a 25-min questionnaire that included items to assess the impact of information
presentation format on patients’ TKA preferences as part of another study.

Members of ArthritisPower and CreakyJoints were eligible to take the survey if they were age 50 or more, had
reported a physician-made diagnosis of rheumatoid arthritis, psoriatic arthritis and/or osteoarthritis involving one
or both knees, and had not had previous total hip arthroplasty or TKA. Eligible members of the ArthritisPower
and CreakyJoints community were sent invitations to participate via email with hyperlinked survey. Follow-up
e-mail invitations were sent to nonresponders. The survey was also advertised on the CreakyJoints Facebook page,
yielding additional email addresses to whom a request to take the survey was sent. If an individual was a Facebook
follower but not a CreakyJoints member, which requires providing an email address, they received an invitation
from the Facebook page and were asked to provide their email so they could be contacted about the survey. To
prevent people signing up to take the survey more than once, unique survey links were generated, each of which
could be used only by the individual who received the initial invitation. Compensation was not offered.

The online survey was programmed using Qualtrics software and SAS software was used to analyze survey data
and produce descriptive and inferential statistics. Rank for each major decision was weighted by multiplying the
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Table 1. Demographic characteristics of focus group and survey participants.

Characteristics

Age, Mean (SD)

Sex

Race

Education level

Marital status

Job status

Comorbidities

Focus group (n = 49) Survey (n = 574)

58.34 (10.46) 61.40 (6.77)

Female 34 (69%) 532 (93%)
Male 15 (31%) 42 (7%)
White 39 (80%) 532 (93%)
Nonwhite 10 (20%) 42 (7%)
Some college or more 34 (69%) 492 (86%)
High school or less 15 (31%) 82 (14%)
Married 19 (39%) 320 (56%)
Unmarried 30 (61%) 254 (44%)
Employed 19 (39%) 203 (35%)
Unemployed 30 (61%) 371 (65%)
None 26 (53%) 318 (55%)
At least 1 23 (47%) 256 (45%)

rank number by its inverse to achieve a single weighted score for each of the five decisions. For instance, an item
scored 1/1 if ranked as the most important (1), 1/2 if rated second most important (2), 1/3 if third (3), 1/4 if
fourth (4) and 1/5 if rated fifth most important (5). Values were then summed across all respondents for each
decision to produce a summary score. Rather than use a simpler reverse coding (1 = 5, 2 = 4, etc.), we calculated
the summary score for each decision based upon the inverse of the weighted importance values for each item that
a participant ranked 1-5 in order to reflect the importance of decisions ranked as first or second.

We tested the null hypotheses that study participants would not rank all five decisions equally, nor would they
rate the adequate availability of information evenly across each of those 5 decisions. Chi-square tests were performed
to determine whether a relationship existed between decision and rank. To evaluate whether participants considered
sufficiency of information to be equal across the five decisions, we first converted strongly agree to 1, agree to 2,
neither agree nor disagree to 3, disagree to 4 and strongly disagree to 5. We then used ANOVA to test the null
hypothesis that there was no difference in mean scores across the 5 categories.

Results

Focus groups

Invitations to the focus groups were sent via email to 831 eligible members of ArthritisPower. The email inviting
participation in focus groups was opened by 24% of recipients (200/831), and 6% (47/831) of people who opened
the email registered for a focus group. A reminder email was sent to the 631 individuals who had not opened
the first email. Of the 11% (70/631) who opened the reminder email <1% (3/631) registered for a focus group.
Comparable rates for similar focus group enrollment efforts in ArthritisPower were not available because of the
project’s unique format; however, email open rates were lower than our usual 15-20% open rate for survey study
invitations. Of the 101 people who registered, 49 attended one of 14-h-long focus group meetings of three to
five participants each. Focus group participants were recruited from December 2015 to March 2016; recruitment
was closed once saturation of responses was reached. Participants in the focus groups were primarily white women
with at least some college-level education (Table 1).

During the focus groups, apart from the decision of whether or not to have surgery, seven decisions related to
joint replacement surgery and seven factors used to make those decisions emerged as important (Table 2). Decisions
included choice of surgeon, facility, device, approach, timing, other health care professionals who would be involved
and other services. Decisions were driven by peoples’ current personal and clinical situation, anticipated surgical
outcome, other options, communication or relationship with a clinician, perceived value, availability of online or
printed information, and level of familiarity (Table 2; Table 3). Based on the amount of direct control patients
indicated having over the decision, the decisions were classified into 2 groups: primary or secondary. If the patient
directly controls the decision, it was considered primary. If the decision was contingent on a primary decision or
mostly made by others, then it was a secondary decision. For example, if a patient makes the primary decision of
who will be their surgeon, the subsequent secondary decision of where to have surgery done is then limited to the
places where that surgeon operates.
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Table 2. Major decisions identified from focus groups.
Decision Description Factors influencing decision’ Decision level
Surgeon Which surgeon will perform surgery Communication or relationship with clinician, perceived value  Primary
of surgeon, online/printed information available
Device Which implant device will be installed during Anticipated surgical outcomes, online/printed information Secondary
surgery available, perceived value of device, communication or
relationship with clinician
Approach Specific approach to surgery (e.g., anterior vs Anticipated surgical outcomes, communication or relationship ~ Secondary
posterior, bilateral joint replacement) with clinician, level of familiarity
Facility Where surgery will be performed (e.g., location, Online/printed information available, level of familiarity, Primary or Secondary
specific hospital or medical center) perceived value of facility
Timing When to have surgery Current personal and clinical situation, anticipated surgical Primary
outcomes, other options
Other healthcare Who/which other health care professionals Level of familiarity, perceived value of clinicians Secondary

professionals besides the surgeon will be involved in care

during and after surgery

Other services What other services will be necessary before, Primary or Secondary

during or after surgery

Anticipated surgical outcomes, communication or relationship
with clinician, current personal and clinical situation

TSee codebook for factor definitions.

Surgeon

Selecting a surgeon to perform the procedure was considered a primary decision. Participants cited a range of
factors they used to help them decide which surgeon to select, including the surgeon’s perceived trustworthiness
and level of communication, gender, track record with the joint in question, experience with other patients with
the same disease(s) and postsurgical infection rates. Participants gathered information to help choose a surgeon
from firsthand encounters with the surgeon, personal referrals, and online research.

Device

Which implant device or device type would be implanted was an important secondary decision. Participants noted
their reliance on the surgeon to guide a device decision and the dependence of this decision on what a chosen
physician did or did not use in their practice. Some expressed interest in the device safety record and features, from
size and material used in its composition to its anticipated durability and longevity. Others were interested in the
device selection process and wanted to know whether it is the surgeon, hospital, insurance company, or device
manufacturer that chiefly controls the decision of which device to use.

Approach

The specific approach to surgery (e.g., anterior vs posterior, unilateral vs bilateral or incision types) also emerged
as a secondary decision. Although participants understood surgical approach to be a surgeon-made decision, they
were interested in the decision and consulted health care professionals, online resources and social contacts to learn
about the benefits and risks of different approaches. The effect that a surgical approach might have on the viability
of a revision TKA, if necessary, was also raised as a consideration.

Facility

Where to go for surgery, (i.e., a hospital, medical center, orthopedic clinic, or facility) was raised by participants
as an important decision. Some participants commented on the facility as a primary decision but recognized that
the selection was constrained by  priori factors such as geographic location and insurance. Some participants also
acknowledged that their preference for a particular surgeon or other health professional may guide where they go
for hip or knee replacement. The prestige, expertise or specialization of a facility, reccommendations from others
and infection rates were also noted as factors in participants’ decision about facility.

Timing
Choosing when to have arthroplasty was a primary decision distinct from whether to have surgery. The decision
concerns long-term planning, such as how long a joint replacement would last, particularly if a person was young or

suffering from a condition that they considered severe. Short-term considerations were also important and included
the most appropriate season of the year or made a timing decision based on the availability of instrumental support

future science group www.futuremedicine.com 1157



Research Article

Nowell, Venkatachalam, Stake et al.

from friends or family during recovery and rehabilitation. Current personal situation, clinical status, anticipated
surgical outcome and other anticipated benefits, and risks of putting off surgery were key factors in deciding on an
approximate date for surgery.

Other healthcare professionals

Choice of healthcare professionals (HCPs) other than the surgeon who would be involved in care during and
after surgery was also identified as an important decision. For example, some participants were interested in which
anesthesiologist would be present during surgery or which physical therapist(s) would be working with them for
rehabilitation. Participants wanted to minimize the discomfort and stress of the procedure and have the most
efficient recovery possible. They mentioned perceived value, or trust, and communication with HCPs as key factors
in this decision, but acknowledged that other primary decisions, such as choice of surgeon or facility, typically
determined which HCPs would be involved.

Other services

Other services needed before, during or after surgery (e.g., mental health) also emerged as an important deci-
sion. Factors influencing this decision included current personal and clinical situation, specifically the challenges
associated with mental illness or other concomitant conditions, as well as anticipated surgical outcomes, and
communication or relationship with specific clinicians.

Survey

Invitations to participate were emailed to 3465 eligible members of ArthritisPower and Creaky]Joints, and up to
3 email reminders were sent to nonresponders. Emails were opened by 32% (1109/3465) and the survey link
was clicked by 8% (277/3465). The CreakyJoints Facebook page yielded an additional 2227 email addresses to
whom a request to take the survey was sent. Of these emails, 55% (1225/2227) were opened and 34% (757/2227)
of recipients clicked the survey link. The response rate in each case was higher than for similar ArthritisPower
osteoarthritis surveys which typically have an invitation email open rate of 18% and click rate of 5%. A total
of 1034 people started the survey and 56% (574/1034) passed the eligibility screener and completed the survey
between April and June 2017, for a final sample size of 574. A majority of those who completed the survey were
white women with at least some college education and a mean (SD) age of 61.40 (6.77; Table 1). Quotes from
focus group participants exemplify their thinking about each of the seven decisions (Table 3).

Weighted scores of the five decisions respondents were asked to rank show that choice of surgeon was most
important (summary score 424 compared with <232 for the other four decisions; Table 4). Choice of device and
approach were ranked second and third most important with summary scores of 232 and 227, respectively. Facility
and timing of surgery were ranked fourth and fifth with respective summary scores of 213 and 214. The differences
in weighted summary scores for device, approach, facility, and timing, however, were not large, suggesting these
choices could be equally important to patients. Raw rank scores for device and approach were normally distributed
around 3, supporting the idea that device and approach are second most important decisions (Figure 1A). Rank
scores for choice of facility were also centered around 3, however there was a bimodal distribution at 2 and 4, that
was slightly higher at 4. Moreover, the rank 4 slot was less common for device and approach but more common
for facility. Combined with the weighted rank score, this suggests that facility (i.e., where to have surgery) is a less
important decision than device or approach. Although the weighted score for timing is similar to facility, more
than half of the respondents ranked timing of surgery fifth, and the distribution of raw scores (Figure 1) supports
that it was the least important of the decisions evaluated. We tested the null hypothesis that no relationship exists
between decision and rank, separately for each possible rank (1-5). For each one, chi-square tests of independence
indicate a significant relationship (p < 0.0001) between decision and rank (Table 4); we therefore rejected the null
hypothesis.

Respondents’ perceptions regarding whether or not they had enough information about these 5 major decisions
is shown in Figure 2. Approximately half of respondents agreed or strongly agreed that they had enough information
to help them make a decision about where (facility) to have surgery (56%), which surgeon to choose (50%), and
when (47%). Device and surgical approach stood out as decisions for which very few respondents agreed they
had enough information, at 12 and 14%, respectively. The ANOVA test showed a significant association between
decision and its score for level of agreement regarding the amount of information available for that decision (F [4,
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Table 3. Quotes from participants.

Surgeon

One of my decisions was basically, and please men, don’t take this badly, but | chose a woman, primarily because they can handle many things at once, and they can
handle many questions at once, and they're just built that way. That was one of my-I needed somebody who had a decent bedside manner. She was so quiet, a bit too
efficient in her answers. Just being a surgeon, | think that’s just part of-they’re very scientific. (Woman, age 55-64, post-knee replacement)

Well, | think that if you think that your doctor is—everybody thinks their doctor’s a good doctor. Otherwise, they wouldn’t be going to him. There's a certain amount of
trust, and | think that if you really believe your doctor’s a good doctor, and you have trust, then chances are that’s good enough in most cases. | think people would
report that they would have a higher desire to have this information than they really do if they were speaking to a trusted doctor. Perhaps somebody they've seen more
than once. (Man, age 55-64 post-hip replacement)

...1 guess the main thing is to find out how often and how many surgeries the surgeon does. What's their experience? There are many people. They specialize. They
either do knees or hips or shoulders or what have you. The one I'm going to actually does both hips and knees. For my decision making, | wanted someone who had
familiarity with both. ...l have a connective tissue disorder that makes me not necessarily a great candidate for surgery. | would want to know what-has the surgeon has
performed it on people with this condition? What is the success rate? What differences in rehab would be necessary in considering this? (Woman, age 55-64, post-knee
and hip replacement)

...Really, it's a lot of personal referrals. | asked around a lot and talked to people. Then worked with him for about 5 years, and just really got all really good feelings
from him. (Woman, age 45-54, post-knee replacement)

... I got on the internet and did my research, and plus | worked in a hospital, so | had... ... | asked around. | asked as far as patients. | asked other healthcare
professionals. | wanted to know their infection rates. | wanted to know which doctors had the least amount of infection rates. That, to me, was important because I've
seen some of those joints get infected, and those people—poor patients, | know it's a nightmare, and so | think that’s been, for me, | really was concerned about that.
(Woman, age 55-64, post-hip replacement)

Device

| have one more question on the subject, and that would be, do our insurance companies mandate the kind of equipment that is used in a knee replacement surgery?
(Woman, age 55-64, considering knee replacement)

I understand that they stock the doctor’s surgical suite with a variety of different sizes from the same manufacturer and the same style. | saw a model of it, but I didn't
know if there was an opportunity to get different manufacturers. You don’t really go into that ‘cause that’s that whole medical device industry, which is kind of-I don't
know if they want the patients to know too much about it. | didn’t even ask, and | dont care at this point, because the outcomes were pretty good for me. (Man, age
55-64, post-knee replacement)

...the second thing [I'd want to know] is five- and ten-year experience with particular joints and or manufacturers. | would not want a manufacturer that had been in the
business for three years supplying my hip joint because-and the reason is, you look on TV. You can see the lawyers suing the heck out of the metal joint manufacturers.
You think, “Oh my God! First of all, am | gonna have to deal with attorneys at some point in my life?” You see those people on TV. They're scary, and you sort of realize
that the metal on metal was not popular for very long... | don’t know that | would want a brand-new material utilized in my hip without knowing it, number one.
Number two, probably without some type of consideration, I'd want follow-up consideration if it were a brand-new joint. (Man, age 55-64, post-hip replacement)

...my surgeon actually told me that my device could last 20 years, maybe my lifetime, and that | could return to any activity | wanted to, that he had professional
badminton players playing badminton. He had marathon runners running. That's not typical advice, but that’s what he was telling his patients. If that’s what you hear,
that’s what you expect. (Woman, age 55-64, post-hip replacement)

I wish | was informed about the device further than just the model that | saw. | didn’t ask about technology or the materials or the material science behind it or the
longevity compared to Company A versus Company B. It's a good discussion point that people should be aware before they go into it. (Man, age 55-64, post-knee
replacement)

I think the thing that I think is disappointing is not learning about other alternatives, other devices. Why is this one being used? | imagine surgeons have their favorites
for what they like to use, and then maybe they have a contractual relationship with people who make the devices? | guess it's just something that may influence what
decision | would make. What's the reliability? What's the history of the device? What are the long-term effects? (Woman, age 45-54, post-knee and hip replacement)

The one thing that | did discuss with my doctor was as far as in the decision of which device to put in was size. Which one would best fit my body size? Because | know
that years before, my father-in-law had his knees replaced and it was a very large device. Even now, his knees are very big. They're very knobby knees now. Those were
some concerns. | mean | obviously didn’t want that. That was something that weighted my decision as well. As well as the doctor’s opinion, and we talked about the
different sizes and that there are many different sizes. (Woman, age 45-54, post-knee replacement)

Approach

A year later, | learn of this new approach again that’s supposed to be even better, and it would have-had | known that that was something that was being figured out or
I don’t know. | don’t even know how those things happen. Who comes up with this approach, and had | known about that, would | have postponed and waited and
looked into that approach for my surgery? | wouldn't even know how to find out about something like that. (Man, age 35-44, post-hip replacement)

My most important thing to me was the surgeon and the anterior approach [to hip replacement surgery]. (Woman, post-hip replacement, 55-64)

I know that, with hip replacements, that there’s a couple different kinds of surgery, and | was reading a little bit about the minimally invasive. | know that obviously, the
smaller the incision and the less of that, that would certainly, | would think, decrease the risk of infections. | want to know if | am a candidate for minimally invasive type
of surgery. (Woman, age 35-44, considering hip replacement)

Yeah, [I had a second surgery] on the same hip. I've since learned that depending on the method of original surgery, the viability of a second surgery is limited. | would
want to know what the surgical plan was and how that might affect a secondary joint replacement if it became necessary. (Man, age 55-64, post-hip replacement)

Facility
My doctor works out of a specific hospital where I've had several surgeries in the past, so I'm happy with that. Like [other participant] said, | actually have no idea where

to even start with rehab facilities. I'm hoping the doctor can suggest something. (Woman, age 35-44, considering hip replacement)

I know an anesthesiologist that has been successful in my arm surgery, so | actually looked at what hospitals she served in and narrowed the hospitals down by where she
saw patients. (Woman, age 25-34, considering hip replacement)

| called this doctor | went to-he ran a factory. He would cut three days a week and he would see patients the other two days. He could do up to 13 procedures a day is
what | was told. Now, he had assistants who worked with him all the time. I'm no longer with him. | have a new one. He came up with a problem when | had to get my
knee replaced about four years ago. He had put it in originally in [10 years earlier], and the patella tendon was badly damaged, just from trying to walk on it, and so he
sent me to another orthopedic at [academic medical site in the Midwest], and that's where I’'ve gone ever since. (Man, age 75-84, post-knee and hip replacement)
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Table 3. Quotes from participants (cont.).

Facility

| happen to work for a hospital, not in a clinical position, but | knew enough that infection rates for facilities was a big issue that we all worked on. Ideally, as far as
infection rates in our city, the surgeon centers, where my surgeon operated out of-surgeon centers tend to have better infection control. | don’t know if that's the same
in everybody else’s community, as opposed to the hospital. (Woman, age 45-54, post-knee and hip replacement)

Another thing | think is really important, too is, | researched different hospitals too, a hospital to go to. Both my surgeries, and the upcoming one, are all at the same
hospital. It's an orthopedic hospital, so they specialize in it as well, so | think that is also important. (Woman, age 45-54, post-hip replacement)

Timing

Can | actually make a comment about that, about who's gonna take care of you? | didn't think about that, when [other participant] said that, but that actually is a huge
consideration for me because I'm going through a divorce right now. Needless to say, my husband, who wasn‘t that helpful with the last issue | had anyways, is definitely
not going to be there for this one. I'm looking at probably having to go into a rehab facility and have my son stay with my parents. That’s partly why we're trying to put

if off as long as we can, to hopefully have it be when my son’s in school, but it’s not looking like that’s gonna be possible at this point. It has gotten to the point where
I'm barely able to walk. (Woman, age 35-44, considering hip replacement)

Well, just when, right time of the year. That's not a question. That's just a personal decision that | have to make with my own life. Do I do it in the winter where I'm not
as mobile? Or do | do it in the summer where more people would be available to help and is not fighting snow? When | am mobile, will it be safer? Fighting snow with a
new joint, but it's hard to take summers out. (Woman, age 25-34, considering hip replacement)

Other Health Care Professionals

I know an anesthesiologist that has been successful in my arm surgery, so | actually looked at what hospitals she served in and narrowed the hospitals down by where she
saw patients. (Woman, age 25-34, considering hip replacement)

| needed to have it done regardless, but | know that | asked a lot of questions about things after the surgery, like physical therapy, how long it would take to recover,
what the expectations would be and the long term, because | was young when | had that done. (Woman, age 35-44, considering knee and hip replacement)

I want a full complement of services, as [another participant] mentioned. | want good psychical therapy. | want it really to be customized for [me], knowing that I'm very
busy and | am fully compliant. | wanna make sure that | get-you know me, and knowing that | wanna get up and back to full functionality quickly, so | have very few
gaps in what I'm doing. | want really a good team and taking care of me, knowing that I'm gonna be fully compliant, and knowing who [I am] as an individual. (Woman,
age 55-64, considering knee replacement)

...I'had a good relationship with some physical therapists. | actually worked at the [academic medical center], so | had an opportunity to learn what to expect and what
was coming along. Physical therapists, and ... orthopedic PAs as well, have much more time to talk with you about that than an orthopedic surgeon there. They see you
for a brief period of time, and they don’t have much time for follow up. The follow-up from other clinical providers is absolutely essential, especially the knowledge of
what to expect, what you can keep doing, what you might wanna dial back on a little bit, so that you don’t aggravate something else. (Man, age 65-74, post-knee
replacement)

The number one decision is about quality of life. Picking a surgeon and physical therapist, primary care physician, and my entire care team is about quality of life for me.
(Woman, age 45-54, post-hip replacement)

Other Services

I wanna know what kind of care I'm gonna get pre-op and post-op. Discharge planning... [I] want all that customized. I'd really wanna know that for somebody like me
to get back to full functionality, do | need to lose weight so | won't have this much pressure on these joints and stuff? Knowing that | have [comorbid condition], how
does that figure into all of this? What does surgery and rehab look like for someone with [comorbid condition]? Will | also have to have rehab for these knees and this
osteoarthritis | have in my back as well. You know? Will | need orthotics knowing all this and stuff? (Woman, age 55-64, considering knee replacement)

| see a psychiatrist and a therapist weekly, and because I'm a mental health counselor, | knew when | needed help. | also was able to diagnose myself and say | needed
help. This is a severe medical related depression. It took the wind out of my sails. | had an extremely actively life, and | just dealt with stuff until I couldn’t. (Woman, age
45-55, post-knee replacement)

Table 4. Ra i ce of total knee arthroplasty-related decision (N = 574).
Rank Surgeon Implantable device Surgical approach Timing of surgery  Test statistic p-valuet
Facility (clinic/hospital)

1 337 (59%) 53 (9%) 61 (11%) 35 (6%) 88 (15%) 687.8571 <0.0001
2 97 (17%) 149 (26%) 113 (20%) 160 (28%) 55 (10%) 77.4042 <0.0001
3 65 (11%) 178 (31%) 164 (29%) 105 (18%) 62 (11%) 128.2535 <0.0001
4 45 (8%) 136 (24%) 146 (25%) 173 (30%) 74 (13%) 123.5497 <0.0001
5 30 (5%) 58 (10%) 90 (16%) 101 (18%) 295 (51%) 475.7709 <0.0001
Summary Score 424 232 227 213 214 - -

TRank for each major decision was weighted by multiplying the rank number by its inverse to achieve a single weighted score for each of the five decisions; for instance, an item scored
1/1 if ranked as the most important (1), 1/2 if rated second most important (2), 1/3 if third (3), 1/4 if fourth (4) and 1/5 if rated fifth most important (5); values were then summed
across all respondents for each decision to produce a summary score.

¥ Statistical significance between each category within each rank, Bonferroni corrected p < 0.01; chi-square tests were performed; p values are nominal in nature and should be interpreted
in an exploratory manner.

N = 574] = 156.12; p < 0.0001). Thus we reject the null hypothesis that mean agreement scores were equal across
the five decisions.
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Figure 1. Raw scores for all 5 ranks were plotted and clearly show that choice of surgeon was most important (peak
at 1) and choice of when surgery would occur was least important (peak at 5). The choice of device, approach and
facility are all distributed around 3 although there is a bimodal distribution for facility with a larger peak at 4. When
plotted as a stacked bar chart (B) the overlap between device and approach for ranks 2 and 3 becomes more apparent.

Discussion

This is the first study we are aware of to identify the decisions patients in the US make about TKA, apart from
whether or not to have the procedure. It is also the first study to assess patient information needs for those
additional decisions. We identified and assessed the relative importance of 5 major surgically-related decisions
made by patients in the US who consider TKA. Most patients felt they did not have the information needed to
make these decisions. Studies from outside the US have also suggested that patients do not receive enough unbiased
and reliable information to participate in shared decision making, although these have focused primarily on the
decision of whether or not to have TKA (26,27,30,37,38]. Similar to our findings, a qualitative study of 44 individuals
in British Columbia, Canada suggested that patients needed more information, specifically suggesting use of patient
stories in educational materials [37). These findings can help guide the content used in decision aid tools to assist in
shared decision making about TKA-related choices that are important to patients.
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Figure 2. Patients’ perception of information available for total knee arthroplasty-related decisions (N = 574).

Participants understood that choosing a surgeon may dictate secondary, albeit important, decisions about
surgical approach, implant device and the hospital or surgical clinic. Of these 4 important decisions, participants
acknowledged their lack of clinical expertise to choose surgical approach and device but expressed concern about
these decisions regardless, ranking them second and third after choice of surgeon. However, surgical approach and
device are the factors about which patients have the least information prior to initiating surgery, including how
surgeons and hospital systems make these decisions.

Limitations of this study include potential self-selection bias and participant demographics, which were not
representative of candidates for TKA within the US population. Although women are twice as likely as men to
have knee osteoarthritis at the mean age of participants in this study [39], the ratio of women to men who answered
the survey was higher. African-Americans may have a higher rate of osteoarthritis than white Americans [403;
however, the percentage of nonwhite participants in both the focus group (20%) and the survey (12%) was lower
than in the general US population (27%). These demographic factors may make it difficult to generalize results,
especially because information needs related to the decision to have joint replacement have been shown to differ by
ethnicity [41]. Respondents were considered eligible to participate based on self-report of arthritis; diagnoses were
not confirmed by medical or claims records. Findings are based on self-reported experience which is susceptible to
recall bias. Recruiting from online communities limits participation to those who have internet access, which may
introduce socioeconomic bias.

We used a PPRN database to recruit participants for this study because patients or their designated advocates
are in a unique position to describe how they make decisions about TKA. In turn, health systems, payors and
HCPs are in an ideal position to share information about the decisions identified. Doing so may help build trusting
relationships that were also identified as a key factor in patients’ decision making. In health systems that fully engage
patients in decision about their own care, a positive feedback loop may be developed in which patients receive
information they need for decision making and agree to share information back to support quality care. For example,
if patients receive relevant information about their implant device from their care team and feel adequately guided
by that information, then they may see how their participation in ongoing device monitoring ‘pays it forward’ in
their own care outcomes and generates key information to help future patients. Thus, they may be more likely
to share perceptions, contribute longitudinal patient-reported outcome data, and report adverse events following
surgery. On a small scale, this dynamic was observed in some of our focus groups that included both individuals
considering TKA and those who had already undergone TKA; participants willingly shared information or advice
with each other.

This study also suggests there are steps that can be taken by a range of stakeholders to support increased patient
engagement and shared decision making for TKA. Patients, clinicians and health care systems can work together to
curate information and develop decision aid tools about the major decisions identified and assessed in ways that are
accessible to patients. For example, the CreakyJoints community has created a series of free guides available to the
public. These Raising the Voice of the Patient guides adapt clinical guidelines into ‘patient guidelines’ that describe
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treatment options and give information and evidence-based recommendations. These guides go well beyond clinical
guidelines to provide useful overviews of insurance and self-advocacy. Prior research points to the effectiveness of
preoperative patient education to reduce anxiety, establish realistic expectations and improve joint replacement
outcomes, including decreased length of stay [42,43].

Stakeholders can also organize educational activities around these major decisions. For example, surgeons may
consider prioritizing these decisions and factors in presurgical consult discussion and development of patient-facing
materials or decision aid tools. Addressing individuals’ concerns, both spoken and unspoken, makes patients feel
heard and is likely to make them more amenable to hearing the clinicians’ concerns [44]. Mutual active listening is
a key component of shared decision making [45]. Health systems can educate clinicians about patients’ concerns,
produce printed information about device types and surgical approaches offered, and even provide a library of devices
in use at their facility so that patients can truly understand the medical device chosen. Shared decision making can
be bolstered by providers and nonproviders alike, and there is evidence suggesting the helpfulness of health coaches
in supporting patients through care decisions over time [46-50]. Funders of research into total joint replacement
can invest in registry data that are able to address most, if not all, of these decisions, ultimately generating more
knowledge to share with clinicians and patients for improved shared decision making and outcomes. Work is
already underway to collect unique device identifiers and surgical approach in a number of registries [10,5152]. The
FDA’s Center for Device and Radiological Health is investing in the use of real-world data to advance product
development and evaluation that can inform device-related decisions [51-53]. Device manufacturers are actively
collecting and using real-world data to get products to market [54] and therefore could use post-market research to
inform patient questions about devices and device types.

Further research is needed to determine what information and formats will be most useful to patients to support
them in shared decision making about TKA. With the growing availability of online forums and virtual patient
research networks for study collaboration, there will likely be ample opportunities to investigate the value of,
and tailor information for, TKA-related decision aid modalities longitudinally. Moreover, decision aids that are
ultimately developed from such research can then be distributed via the same networks that were engaged for focus
groups and surveys. Sharing such information builds trust and makes patients aware of decisions that may have
an impact on long-term outcomes. In addition, engaging patients in ongoing device and outcomes monitoring
following joint replacement may be a powerful method for generating information to guide patients and other
health care stakeholders to make decisions in the future.

Summary points

e In addition to the decision regarding whether or not to have the procedure, individuals considering total knee
arthroplasty (TKA) make decisions about who will perform their procedure, with what device and approach, at
what facility and when.

e Most people who participated in our focus groups and survey said they do not have enough information to make
these decisions.

e Clinicians discussing potential TKA with patients should consider including these issues in shared decision making
and guiding their patients to needed information, particularly regarding device and surgical approach options.

e Further research is needed to determine what information and formats will be most useful to patients to support
them in shared decision making about TKA.
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