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Abstract

Background Decision aids can help patients set realistic expectations. In this study, we explored alternative
presentations to visualise patient-reported outcomes (EQ-5D-5L) data within an online, individualized patient decision
aid for total knee arthroplasty (TKA) that, in part, generates individualized comparisons based on age, sex and body
mass index, to enhance usability prior to implementation into routine clinical practice.

Methods We used data visualization techniques to modify the presentation of EQ-5D-5L outcomes data within

the decision aid. The EQ-5D-5L data was divided into two parts allowing patients to compare themselves to similar
individuals (1) pre-surgery and (2) 1-year post-surgery. We created 2 versions for each part and sought patient
feedback on comprehension, usefulness, and visual appeal. Patients from an urban orthopedic clinic were recruited
and their ratings and comments were recorded using a researcher-administered checklist. Data were managed using
Microsoft Excel, R version 3.6.1 and ATLAS.ti V8 and analyzed using descriptive statistics and directed content analysis.

Results A total of 24 and 25 patients participated in Parts 1 and 2, respectively. Overall, there was a slight preference
for Version 1in Part 1 (58.3%) and Version 2 in Part 2 (64%). Most participants demonstrated adequate comprehension
for all versions (range 50-72%) and commented that the instructions were clear. While 50-60% of participants rated
the content as useful, including knowing the possible outcomes of surgery, some participants found the information
interesting only, were unsure how to use the information, or did not find it useful because they had already decided
on a treatment. Participants rated visual appeal for all versions favorably but suggested improvements for readability,
mainly larger font and image sizes and enhanced contrast between elements.

Conclusions Based on the results, we will produce an enhanced presentation of EQ-5D-5L data within the
decision aid. These improvements, along with further usability testing of the entire decision aid, will be made
before implementation of the decision aid in routine clinical practice. Our results on patients’ perspectives on the
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presentation of EQ-5D-5L data to support decision making for TKA treatments contributes to the knowledge on
EQ-5D-5L applications within healthcare systems for clinical care.

Keywords PROMs, EQ-5D-5L, Patient decision aid, Data visualization, Patient perspectives

Background

Routinely collected patient-reported outcome measures
(PROMs) data can be used at micro (patient/clinician),
meso (organization) and macro (health system) levels for
various purposes [1]. The Alberta Bone and Joint Health
Institute (ABJHI) (www.albertaboneandjoint.com), a not-
for-profit organization working to improve outcomes for
people with musculoskeletal conditions, have collected
PROMs (e.g., EQ-5D-5L) on all hip and knee surgery
patients in Alberta since 2004 [2, 3] for quality improve-
ment, including variations by region/clinic.

Recently, ABJHI integrated historic population-level
EQ-5D-5L dimension-level data (hereby referred to as
EQ-5D-5L data) for an online individualized patient deci-
sion aid for total knee arthroplasty (TKA), in part, to gen-
erate individualized comparisons based on age, sex and
body mass index (BMI). This allows patients to consider
individuals with similar characteristics in each EQ-5D-5L
dimension (1) pre-surgery and (2) 1-year post-surgery
[4]. Evidence from a pragmatic randomized control trial
showed that patients who completed this decision aid
had twice the odds of making quality decisions about
TKA (OR=2.08, 95% CI: 1.08 to 4.02) and fewer under-
went surgery (71% vs. 83%), suggesting that patients
may have tried non-surgical therapies or adjusted their
expectations of surgery [5, 6]. With these positive results,
ABJHI plans to implement the decision aid into routine
clinical practice for people considering TKA. Currently,
ABJHI only collects outcomes for patients who undergo
surgery [3]. As part of routine implementation, ABJHI
will expand PROMs collection to assess outcomes for
patients who do not have surgery to enhance the decision
aid through iterative improvements.

While the individualized TKA decision aid was devel-
oped using International Patient Decision Aid Standards
[4, 7] and underwent usability testing, we seized the
opportunity to enhance visualization of individualized
EQ-5D-5L data prior to implementation in routine prac-
tice. The use of visuals can convey information, such as
scores, directionality and meaning, more intuitively using
intentional color, bolding and symbols, enhancing accu-
rate interpretation of data [8]. Using data visualization
recommendations and techniques to present PROMs
data can increase patient understanding and interpreta-
tion of the data and, thus, improve decision quality and
care [8-10]. Examples of data visualization recommen-
dations for PROMs include the positioning and labelling
of scores to enhance communication and interpretation
[10]. Furthermore, patient-endorsed visualizations of

PROMs data can potentially promote patient-centred
care and shared decision-making [9]. The objective of this
study is to elicit patient feedback on presentation of EQ-
5D-5L data (1) pre-surgery and (2) 1-year post-surgery in
the areas of comprehension, usefulness, and visual appeal
for patients.

Methods

We solicited patient feedback on different visual presen-
tations of the EQ-5D-5L data within the decision aid for
both parts (i.e., pre-surgery and 1-year post-surgery),
including instructions to interpret and use the data,
through a researcher-administered checklist with closed-
and open-ended questions. Prior to collecting feedback,
we made purposeful changes to the original instructions
and graphics for the EQ-5D-5L data (Fig. 1a/b) in both
parts (Table 1; column a). We created prototypes based
on recommendations for data visualization [9-17] using
the Pain/Discomfort dimension of the EQ-5D-5L: two
versions for pre-surgery data (Part 1) and two versions
for 1-year post-surgery data (Part 2). We replaced levels
(i.e., levels 1) with descriptive labels (i.e., no problems)
[10]. For pre-surgery data (Part 1), we replaced male
icons with gender-neutral icons based on principles of
inclusivity [12, 18]. For 1-year post-surgery data (Part 2),
we chose the Sankey Diagram to demonstrate changes
over time [19, 20]. Our team underwent three rounds of
feedback and used consensus to finalize the prototypes
for each part (Fig. 2a/b and 3a/b).

In collaboration with clinic staff to ensure noninterfer-
ence with clinic flow, participants were recruited from
a high-volume urban hip and knee clinic after their sur-
gical screening appointment from April 6 to May 11,
2023. A sample of 10-20 participants has been shown
to identify 80-95% of usability issues [21]. In addition,
we recruited until we obtained a diverse sample by age,
sex, and ethnic background. Eligible participants were
218 years old; diagnosed with knee osteoarthritis (OA),
and referred to the clinic as possible candidate for sur-
gery; and could read, speak, and understand English and
provide informed consent. Anyone with soft tissue knee
injuries, rheumatoid arthritis, or other non-OA knee
conditions was excluded. Patients were approached by a
researcher after their physician appointment to inform
them of the study and obtain written consent.

Participants completed a demographics form (age, sex,
gender identity, and ethnic background) and reviewed
the EQ-5D-5L prototypes on the pain/discomfort dimen-
sion for female or male based on self-identification.
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Section 2: About Me

Section 2 of 5: About Me

* The following information comes from the Alberta Bone and Joint Healith Institute.

Mobility
Before Surgery:

51 out of 100 (51%) patients report having no problems with mobility

@ 23 out of 100 (23%) patients report having slight problems with mobility

22 out gf 100 (22%) patients report having moderate problems with mability like you |
reporte

© 4 out of 100 (4%) patients report having severe problems with mobility
© 0 out of 100 (0%) patients report having extreme problems with mobility
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of 575 patients in Alberta who previously had surgery. ?

This figure is based on the experen:
Help me understand this chart

How do | compare to other patients who had knee replacement surgery?

« Before seeing their surgeon, patients from Alberta were asked to “please indicate which statement best described your health today.”
« Below we compare the responses of males similar to you in age, height, and weight, with what you just reported in the previous survey.

We have presented the first two of five figures. Please click below to see the three additional figures.

Pain/Discomfort
Before Surgery:

6 out of 100 (6%) patients report having no pain/discomfort
@ 15 out of 100 (15%) patients report having slight pain/discomfort
© 46 out of 100 (46%) patients report having moderate pain/discomfort

|' 33 out of 100 (33%) patients report having severe pain/di fort like you reported I
© 0 out of 100 (0%) patients report having extreme pain/discomfort
*TWTT*LLLL‘ 282 8 2 222 222220222228 228
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This figure is based on the experience of 192 patients in Alberta who previously had surgery. ?
Help me understand this chart

b

Will my pain or discomfort improve?
I you do nothing, your pain or discomfort will likely worsen over time.

=

Knee Replacement Surgery

« Evidence suggests that knee replacement surgery is likely o improve pain or discomfort in patients with moderate to severe
osteoarthriis.”
+ Of the male Albertans like you who reported extreme pain or

before surgery, -month surgery:

36 out of 100 (36%) patients improved 10 have no pain/discomfort
© 35 out of 100 (36%) patients improved to have sbght paindiscomfort

© 21 out of 100 {21%) patients improved to have moderate pain/discomfort
® Boutof i
® Ooutof

inued to have severe pain/dis
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This figure is based on the expe

Knee Replacement Surgery

Section 3: My Choice (12 questions)

Considering “pain or discomfort" alone, which do you prefer?

Non-surgical Treatment

Question 1 of 9

T‘—
| =Ly
Non-surgical Treatment

« Evidence suggests that non-surgical treatment, including exercise, education sessions, walking aids, and pain medication are likely
1o improve pain or discomfort in patients with moderate to severe osteoarthritis. 2

+ On average, non-surgical treatments are about half as effective as surgery at improving pain or discomfort in patients with moderate
to severe osteoarthritis.*

* We are
atthis time.

of Albertans like y gical treatment, however it is not avaiable

Unsure

How much does "pain or

Not Important 1 2

3

matter to your

4 5 | Veryimportant

Fig.1 (a) EQ-5D-5L data pre-surgery - Original. (b) EQ-5D-5L data 1-year post-surgery - Original

Prototypes represented a hypothetical patient with
severe problems (level 4), not the participants’ actual EQ-
5D-5L scores. For feasibility, prototypes were presented
to participants separate from the entire decision aid and
as paper copies, rather than online. Participants com-
pared and contrasted 2 prototype versions for Parts 1 and
2 while research assistants recorded participants’ ratings

and comments using a checklist that we developed in the
areas of comprehension (9 items), usefulness (5 items),
and visual appeal (4 items) for the purpose of this study.
There were no validated surveys or checklists in the exist-
ing literature appropriate to answer our research ques-
tion. Therefore, we developed questions using the key
concepts in data visualization of comprehension (i.e.
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va_female

Study 1D,
Section 2: About Me

How do | compare to other patients considering knee replacement surgery?

+ Before seeing a surgeon, patients from Alberta indicate their level of problems on g dimensions of health (mobility, self-care,
usual activities, painfdiscomfort, anxiety/depression), like you did previously.

+ Below compares your responses to those of all ferale Albertans like you in age, height and weight who were considering knee
replacement surgery. me@represents where you fit today, so you can tell whether you are like a larger number of other
people, or like a smaller number of other people.

One way to think about this is to imagine 100 people like you, who are female, of a similar age, height, and weight. Of this group of
100 people, the figure describes how many people repart different levels of problems with pain/discomfort and helps you compare
yourself to others considering knee replacement surgery.

PAIN/DISCOMFORT

51% had no problemns =4

sessssss8Ee
rrYrYrYyYrYrvYy
23% had slight problems adididiiililil

22% had moderate problems < < & o

4% had severe problems -5}

0% had extreme problems = -
* Each figure ; represants z pecple.

wz_female
Study ID:

Section 2: About Me
How do | compare to other patients considering knee replacement surgery?

« Before seeing a surgeon, patients from Alberta indicate their level of problems on 5 dimensions of health (mability, self-care,
usual activities, painjdiscomfort, anxiety/depression), like you did previously.

« Below compares your responses to those of all female Albertans like you in age, height and weight who were considering knee
replacement surgery. The represents where you fit today, so you can tell whether you are like a larger number of other
people, or like a smaller number of other people.

One way to think about this is to imagine 100 people like you, who are female, of a similar age, height, and weight. Of this group of
100 people, the figure describes how many pecple repart different levels of problems with pain/discomfort and helps you compare
yourself to others considering knee replacement surgery.

PAIN/DISCOMFORT of 100 people like you before surgery

0% Extrmme problems

] ) -

[ ] [ ] [ [ ] | [ - - -

f @ T @ g P R R R

23% Slight problams dh ah ak Gk S G Gk A S
NP P QF N5 N N 9 9 g

- - -

- - - - - - - - - L ]
- ah Ak i A i Ak e i e
- [ ] - - [ - [ ] - - -

A A i A O A A A A s

[ ] [ ] [ ] [ ] [ ] - [ ] - - [ ]

A A h A R R e e s

- L ] - - [ | - [ ] - - -

h dh dh i dh i ik ik e e

- - - - - - L J - L -

R O A O O G e G e

Fig. 2 (a) EQ-5D-5L data pre-surgery - Part 1, Version 1. (b) EQ-5D-5L data pre-surgery - Part 1, Version 2
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understandability of the message), usefulness of the mes-
sage, and visual appeal in the presentation of the message.
We piloted the data collection process, including check-
list, and made improvements to enhance quality of the
data gathered. First, we conducted mock administration
of the process and checklist internally with research staff
not directly involved in the study. Second, we piloted the
process and checklist in clinic with 10 patients. We held
team meetings to discuss the data process and improve-
ments were made based on consensus in both stages.
Closed-ended data were managed using Microsoft
Excel, R version 3.6.1 and analyzed using descriptive sta-
tistics. We used mean and standard deviation (SD) to
summarize age, while frequencies and percentages were
used to summarize categorical outcomes. Participants’
ratings (ranging from 1 low/poor to 5 high/positive) of
the versions were compared using Wilcoxon signed rank
test and McNemar’s test, respectively [22]. Open-ended
data was managed using ATLAS.ti Version 8 [23] and
analyzed using directed content analysis [24] with com-
ments coded by comprehension (i.e., ability and ease in
understanding the information), usefulness of the con-
tent, and visual appeal (i.e., aesthetics and readability).

Results

Participant demographics are reported in Table 2. Over-
all, there was a slight preference for Version 1 in Part 1
(58.3%) and Version 2 in Part 2 (64%). No statistical dif-
ferences between versions were noted in any variable
or category for either part (Table 3). Below, we report
results by Part 1 (pre-surgery) and Part 2 (1-year post-
surgery) for comprehension and usefulness. Visual appeal
is reported across both parts due to commonality of the
results. Due to the purpose of this study and the trade-
mark of the instrument, feedback on the EQ-5D-5L

Table 2 Participant demographic information

Part 1: EQ-5D-5L Part 2: EQ-
pre-surgery 5D-5L1 year
(n=24) post-surgery
(n=25)
Age mean(SD) years 67.7 (8.8) 69.0 (7.9)
Sex n(%)
Female 15 (62.5) 11 (44)
Male 9(37.5) 14 (56)
Gender n(%)
Female 15 (62.5) 11 (44)
Male 9(37.5) 14 (56)
Ethnicity n(%)
Aboriginal 14.2) 14)
Chinese 1(42) 14
Fillipino 1(4.2) 28
South Asian 3(12.5) 14
West Asian 0 1(4)
White 18 (75.0) 19 (76)
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descriptive labels was not reported. Illustrative com-
ments are labeled with study ID (e.g., 01), sex (i.e., “F”
for Female and “M” for Male), and ten-year age category
(e.g., 50-59).

Part 1: EQ-5D-5L data pre-surgery (Fig. 2a/b)

There were 24 participants for Part 1. The mean age was
67.7 (+8.8) years, 62.5% were female, and 75% reported
their ethnicity as white (Table 2).

Comprehension

Almost all participants (95.8%) indicated the instruc-
tions were clear; of note, the instructions were the same
in both versions (Table 3). There were mixed opinions
about the simplicity of the instructions with a few partici-
pants saying the instructions were ‘clear and easy to fol-
low” (03 F 50-59) or used “simple language” (19 F 70-79),
while other participants wanted “simpler terms” (17 M
80+) or clearer wording (16 M 70-79).

Approximately half the participants rated the materi-
als 4 or 5 (I completely understand this message) for both
versions (54.2% for Version 1; 50% for Version 2). For
both versions, only 1 participant rated comprehension as
1 (I don’t understand the message). Overall, participants
said for Version 1, “The message is clear” (01 F 70-79) or
“It’s easier to understand and comprehend” (11 F 50-59),
whereas Version 2 was “not very user friendly and takes
some time to wrap your head around” (12 F 60-69) or
“too difficult to understand” (16 M 70-79).

Regardless of version, most participants agreed that the
information helped them understand how they compared
to others (95.8% stated “yes” this information helps you
understand how you compare to other people like you for
Version 1, and 87.5% for Version 2) (Table 3). Addition-
ally, most participants recognized the EQ-5D-5L infor-
mation was for comparison purposes to other people like
them: “This chart [in Version 1] shows how I compare to
100 people like me. I really like how you are comparing to
other people that are similar in height and weight to me”
(01 F 70-79). In addition, some patients reported that
the box (in both versions) and/or star icon (in Version 2)
helped direct their attention to where they would fit in
comparison to others.

Participants preferred the icon array presentation in
Version 1 (Fig. 2a), with separate rows of icons by level,
making it “easier to understand with the groups on one
line each” (12 F 60-69). The waffle or grid display in
Version 2 (Fig. 2b) was more difficult for participants
to recognize that no people had ‘extreme problems’
(06 M 60-69) or had too many icons (13 M 60-69; 19 F
70-79). However, a few participants said that Version 2
was “More representative of a community” (04 M 70-79),
a “Good sample” (17 M 80+), or “a better display of the
answers from other people you asked” (24 F 60—69).
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Table 3 Participants rating of sample materials
Comprehension Part 1 (n=24) Part 2 (n=25)
Version 1n(%) Version2n(%) pvalue Version 1n(%) Version2n(%) pvalue
Understanding of message
1 (I don't understand this message) 14.2) 1(4.2) 0.5863* 0 0 0.5393*
2 4(16.7) 3(12.5) 14 1(4)
3 6(25.0) 8(33.3) 7 (28) 5(20)
4 4(16.7) 6 (25.0) 9 (36) 9 (36)
5 (I completely understand this message) 9 (37.5) 6(25.0) 8(32) 9(36)
No response 0 1(4)
Clarity of instructions**
Yes 23(95.8) 25(100) 24 (96)
No 0 0 0
Don't know 14.2) 0 0
No response 0 1(4)
Helps understand how patient compares
Yes 23(95.8) 21(87.5) 14 (56) 23(92)
No 0 8(32) 1(4)
Don't know 14.2) 2(8.3) 2(8) 1(4)
No response 0 1 1(4) 0
Usefulness
Usefulness of information
1 (Not useful at all) 1(4.2) 2(83) 0.7011* 14) 0 0.4856*
2 1(4.2) 3(12.5) 3(12) 3(12)
3 10 (41.7) 7(29.2) 6 (24) 6 (24)
4 7(29.2) 6 (25.0) 10 (40) 8(32)
5 (Very useful) 5(20.8) 6 (25.0) 5(20) 8(32)
Visual Appeal
Visual appeal
1 (Not visually appealing) 0 5(20.8) 0.2906* 0 0 0.9226*
2 5(20.8) 2(83) 3(12) 4(16)
3 7(29.2) 7(29.2) 5(20) 3(12)
4 7(29.2) 7(29.2) 9(36) 11 (44)
5 (Very visually appealing) 5(20.8) 3(12.5) 8(32) 7 (28)
Preferred material
Overall 14 (58.3) 10 (41.7 0.5403*** 9 (36) 16 (64) 0.232071%**

*Wilcoxon signed rank test with continuity correction
**Instructions were identical between versions for Part 1

***McNemar's Chi-squared test with continuity correction

There were varied opinions on the number of people
each icon represented, representing approximately 2 peo-
ple in Version 1 and 1 person in Version 2. In Version 1,
some participants understood that “you need to multiply
the number of people by 2” (03 F 50-59) or “[It] doesn’t
matter about 100 people, the percentages are clear enough
for me” (11 F 50-59). However, for Version 2, a few par-
ticipants reported that 100 icons made it “easier to calcu-
late percent from a whole group instead of needing to do
extra math” (04 M 70-79).

Usefulness

Half the participants (50%) rated content 4 or 5 (very use-
ful) for both versions. One participant rated the content
as 1 (not useful at all), versus 2 participants for Version

2 (Table 3). Regardless of version, many patients did not
think the EQ-5D-5L pre-surgery information would be
useful or were unsure how to use this information in
treatment decision: “What do I do with this information?”
(13 M 60-69). Some participants remarked on the “lack
of rationale” (16 M 70-79) for comparing to others and
questioned its usefulness: ‘T will make the decision based
on my own experiences” (08 F 60—-69) or “Not too sure
[this is useful], because I wouldn’t be concerned with how I
compare to others” (14 M 50-59). A few participants said
the EQ-5D-5L pre-surgery information was not useful
to them because they had already decided on treatment
with their doctor, “No, my doctor and I talked about it
and I know I need surgery” (22 F 60-69).
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When asked what the most important information was
to them, the majority of participants said, “How I com-
pare to other people like me” (07 F 70-79). They said this
was “interesting” information (08 F 60-69; 15 F 50-59),
“nice to know” (05 F 70-79), or comforting: “Some com-
fort in knowing am in the 22% -23% of the population”
(20 M 80+), implying limited usefulness and without
explicitly explaining why the information was important
to them or how they would use the information.

Several participants implied that the EQ-5D-5L pre-
surgery information might be used to assess their condi-
tion and to triage or prioritize one treatment option (e.g.,
surgery) particularly when they felt it showed the severity
of their problems, “And hopefully that means I can get in
to have my surgery sooner” (03 F 50—59). This perception
of severity and/or prioritization for surgery, may or may
not be true, depending on individual cases. Regardless,
assessment of severity or eligibility for surgery is not the
purpose of the EQ-5D-5L pre-surgery information.

Part 2: EQ-5D-5L data 1-year post-surgery (Fig. 3a/b)

There were 25 participants for Part 2. The mean age was
69 (17.9) years, 44% were female and 76% reported white
as their ethnicity (Table 2).

Comprehension

All participants were clear about the instructions pro-
vided in both versions, and almost all (95.8%) agreed that
Version 2 helped them understand how they compared
to others after surgery. Most participants gave an overall
rating of either 4 or 5 (I completely understand this mes-
sage) for both versions (68% for Version 1, 72% for Ver-
sion 2) (Table 3).

In support of the ratings, participants generally
reported the message “was very clear” (16 F 70-79) or
“nothing is confusing” (22 M 60-69) for both versions.
Overall, participants demonstrated understanding the
information presented in both versions: “How people
like me do after surgery. There is a range of options where
some people do very well and have no pain and some
stay the same or get worse [in Version 1]” (10 M 60-69).
Of note, some participants recognized more complete
information provided in Version 2 by explicitly referenc-
ing ‘before surgery; and preferred this additional infor-
mation: “[Version 2] is better because I can see the entire
group, the whole 100%, and then follow how I do” (08 F
60—69). Regardless, some participants found the addi-
tional information in Version 2 unnecessary and/or dis-
tracting: “I don’t think I need the information about how
I am right now so it’s too busy to look at” (11 M 70-79). A
few participants recommended providing the ‘before’ and
‘after’ surgery information separately: “This is better to see
the whole group before surgery, so I can compare to simi-
lar people and then I can see how they do after surgery. It
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might almost be best to show this one first and then the
other one next if you can do that, since both are helpful”
(22 M 60-69).

To improve comprehension, 1 participant recom-
mended additional instructions and changing the head-
ings to be more descriptive: “Instruct the person to find
your discomfort level under the before surgery heading
and possible results. Change the language of the head-
ings. Replace ‘Before Surgery’ with your current level of
knee problems. And the after surgery with something like
expected results or possible outcomes” (08 F 60—69). Fur-
thermore, some participants recommended removing
the label “You’ from both versions “since I know how I'm
doing today” (08 F 60—69) or because it was misleading as
“The visual is such that “You’ are in the 40% improvement
[Versionl]” (02 M 50-59), making it appear like there was
only one possible outcome of surgery, rather than a vari-
ety of outcomes.

Usefulness

Approximately 60% of participants rated the usefulness
of the content as either 4 or 5 for both versions (60%
and 64%) (Table 3). For both versions, some participants
noted it was “great information to have” (18 F 60—69) or
“valuable information to understand” (04 M 80+). When
asked if anything was missing from the materials, most
patients said “nothing” regardless of version. Most par-
ticipants found it useful to know the possible outcomes
of surgery, including assessing risks and benefits and/or
setting realistic expectations:

It will help me balance between the risk of the sur-
gery and the benefits of it” (21 M 60—-69).

Some people are worse or the same after the surgery”
(09 F 70-79).

However, similar to feedback on Part 1, some partici-
pants described the information as interesting but not
necessarily useful: “I don’t know if it’s useful to me, but it’s
interesting to see how many people did better after their
surgery” (15 F 70-79). Also, similar to Part 1, some par-
ticipants said the EQ-5D-5L 1-year post-surgery infor-
mation was not useful because they had already made
their treatment decision:

I already know I need surgery. This information

won'’t change my mind” (12 M 70-79).

I don’t want to have surgery and the doctors agreed
with me” (16 F 70-79).
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a
v1_female
Study ID:
Section 3: My Choice
Will my PAIN/DISCOMFORT improve?
« Evidence suggests that knee replacement surgery is likely to improve pain/discomfort in patients with moderate to severe osteoarthritis.
Remember, there were different percentages of Albertans like you, in the 5 different levels of pain/discomfort before surgery.
¢ Youindicated you have severe pain/discomfort today.
¢ Ofthe female Albertans like you who reported severe pain/discomfort before surgery, 12-months after surgery:
BEFORE SURGERY AFTER SURGERY
15% Improve: no problems
25% Improve: slight problems
4% severe problems
4% Worsen: extreme problems
v2_female
Study ID:
Section 3: My Choice
Will my PAIN/DISCOMFORT improve?
* Evidence suggests that knee replacement surgery is likely to imp in/discomfort in patients with moderate to severe osteoarthritis.
* You can see there are different percentages of Albertans like you, in the s different levels of painfdiscomfort before surgery. You indicated
you have severe pain/discomfort today.
o Of the female Albertans like you who reported severe pain/discomfort before surgery, 12-months after surgery:
BEFORE SURGERY AFTER SURGERY
Improve: No
No probloms 51% pmblecs.
Slight problems 23%
You Today
Waorsen: Extreme problems 4%

Fig. 3 (a) EQ-5D-5L data 1-year post-surgery - Part 2, Version 1. (b) EQ-5D-5L data 1-year post-surgery - Part 2, Version 2
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Visual appeal of versions for parts 1 and 2

Participants rated visual appeal as either a 5 (very visu-
ally appealing) or a 4 for the two versions of Part 1 (50%
and 41.7%) and for the two versions of Part 2 (68% and
72%). For Part 1, 5 participants (20.8%) rated Version 2
as a 1 (not visually appealing). For Part 2, no participants
(0%) rated either version as a 1(not visually appealing)
(Table 3).

For both Parts 1 and 2, while a few participants com-
mented that the prototypes “looks adequate” (14 M
50-59) or were “visually clear” (19 F 70-79), most rec-
ommended improvements for readability. Specifically,
participants wanted “Larger font size, larger pictures”
(08 F 60-69). Additionally, participants recommended
increased colour contrast between items in Part 1: “Make
the colours more different to show they are five separate
groups [levels]” (21 M 60-69) or, “White text on coloured
backgrounds are hard to see so better to use a black text
font” (06 M 60-69). However, for Part 2, the contrast
between white fonts on coloured textboxes was not as
problematic with larger font in Version 1: “The larger
lines make it easier to follow and read” (12 M 70-79).

Discussion

Overall, for Part 1, participants slightly preferred Version
1. For Part 2, participants preferred the visual appeal of
Version 1, but the additional information of Version 2.
Our intention in presenting two different versions for
both Parts 1 and 2 was not to choose between them, but
to gain insight into various elements included in the visu-
alizations. Based on these results, we will use the pre-
ferred elements of both versions to finalize versions for
pre-surgery and 1-year post-surgery (Table 1; columns
b/c). For example, for both parts, we will increase com-
prehension and usefulness of the EQ-5D-5L pre-sur-
gery and 1-year post-surgery information by explicitly
describing the purpose of the information, the rationale
for comparison to similar people, and what the informa-
tion can be used for in supporting treatment decisions.
We will improve the visuals for readability by increas-
ing the size of fonts and images and enhancing contrast
between elements for this patient population.

To our knowledge, this is the first study to elicit patient
perspectives on visualizations specific to EQ-5D-5L data
within a decision aid, including using the Sankey Dia-
gram within a decision aid for clinical decision-making
[20]. We believe the Sankey Diagram provides a bet-
ter representation of individual change-over-time than
the original presentation, which was not distinguishable
from the cross-sectional presentation of pre-surgery
status. Indeed, participants found it useful to know all
of the possible outcomes of surgery, including the pos-
sibility of similar or worse outcomes. This implies that
patients understood the presentation and interpreted the
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data correctly. Furthermore, our study demonstrates the
application of recommendations and guidelines [8, 10] to
promote patient understanding of PROMs data.

As noted previously, routine collection of PROMs is
increasing within health systems. Incorporating historical
PROMs data for individualized patient decision aids is a
novel application at the micro level to enhance patients’
understanding of their options and risks and benefits to
inform decision-making. While the potential benefit of
the original version of the decision aid was demonstrated
[5], improved visualization of the EQ-5D-5L data may
further enhance its effectiveness. Our results on patients’
perspectives on the presentation of EQ-5D-5L data con-
tribute to the knowledge on EQ-5D-5L applications
within healthcare systems for clinical care. Our findings
will be of interest to those involved in PROMs reporting,
including the EuroQol community.

Next, we will conduct usability testing with patients for
the updated online decision aid, including the EQ-5D-5L
visualizations, using 3 validated instruments on usability,
acceptability, and usefulness. Patients will self-administer
the online decision aid to reflect routine use of the deci-
sion aid in clinical practice as intended. Following usabil-
ity testing, the online decision aid will be finalized and
scaled implementation will begin across all knee clinics
in Alberta. Importantly, plans are underway at ABJHI
to include EQ-5D-5L data from non-surgical patients to
supplement the information presently available, provid-
ing a more comprehensive and holistic perspective for
decisions for knee OA treatment, expanding EQ-5D-5L
applications within healthcare systems for clinical care.

Limitations

While our study has many strengths, there are some limi-
tations. First, participants provided feedback on the EQ-
5D-5L data without completing the entire decision aid.
Furthermore, participants typically provided feedback
on Part 1 or Part 2 separately, rather than sequentially,
as will occur in the online decision aid. Removing this
context may have influenced participants’ feedback. Sec-
ond, for feasibility, we presented participants with paper
copies of the prototypes while the decision aid will be
online. To mimic an online presentation, we used land-
scape orientation. Regardless, this may have influenced
participant feedback, particularly related to visual appeal.
To minimize interfering with patient care, participants
were recruited immediately after their screening appoint-
ment with a surgeon, at which time a treatment decision
(surgical or non-surgical) may have been made. As such,
participants may have underreported the usefulness of
the EQ-5D-5L data presentations in decision-making. In
contrast, in routine use the decision aid will be offered
to patients prior to their screening appointment. With
these limitations in mind, we elicited valuable participant
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feedback to improve the presentation of EQ-5D-5L data
in the decision aid for comprehension, usability, and
visual appeal.

Conclusions

Based on the results of this study, we will make enhance-
ments to the instructions and presentation of EQ-5D-5L
data within the individualized decision aid to increase its
usability for patients. These improvements, along with
further usability testing of the entire individualized deci-
sion aid, will be made prior to large-scale implementa-
tion in routine clinical practice and may contribute to
improved decision-making about TKA treatments. Fur-
ther, our results on patients’ perspectives on the presen-
tation of EQ-5D-5L data to support decision making for
TKA contributes to the knowledge on EQ-5D-5L appli-
cations within healthcare systems for clinical care.
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