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ABSTRACT
Rationale: While there are numerous tools available to inform if and when to use total knee arthroplasty (TKA), very few tools

exist to help guide the recovery period after surgery.

Aims and objectives: We piloted a decision support tool that promotes a “people‐like‐me” (PLM) approach to

rehabilitation after total knee arthroplasty (TKA). The PLM approach encourages person‐centered care by “using historical

outcomes data from similar (past) patients as a template of what to expect for a new patient”. In this study, we evaluated how

successfully the PLM tool was implemented and examined contextual factors that may have influenced its implementation.

Methods: Two outpatient physical therapy clinics (Clinics A and B) piloted the PLM tool from September 2020 – December

2022. We gathered data related to its implementation from multiple sources including the electronic health record (EHR), the

tool itself, and surveys and interviews with patients and clinicians. We used an explanatory sequential mixed methods design to

analyze the data overall and separately by each clinic.

Results: Overall, the clinics met most pre‐specified implementation targets, but did not use the tool as frequently as intended.

Both clinics identified time, technology, and scheduling barriers to using the tool, but Clinic A scored higher in nearly every

implementation outcome. Clinic A's success may have been related to its clinicians' higher level of experience, more positive

attitudes towards the tool, and more active approach to implementation compared to Clinic B.

Conclusions: The clinics met most of our implementation targets, but Clinic A experienced more success than Clinic B. Future efforts

to implement this PLM tool should (1) engage clinicians as active participants in the implementation process, (2) explore whether

incorporating treatment recommendations into the PLM tool and/or using alternative training strategies can enhance its ability to alter
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clinician behavior, (3) integrate the tool within the EHR to complement existing workflows and mitigate implementation barriers, and

(4) include randomized controlled trials that evaluate the tool's effectiveness and scalability across diverse clinical settings.

1 | Introduction

Total knee arthroplasty (TKA) improves the quality of life for most
patients with end‐stage knee osteoarthritis [1, 2], but not all pa-
tients respond predictably to TKA. About 20% of patients experi-
ence poor long‐term outcomes [3, 4], and the recovery process can
be quite variable—even among those with satisfactory outcomes
[5–7]. For example, some patients quickly regain function and
manage their recovery mostly independently. Other patients
struggle to recover from severe impairments after surgery (e.g.,
pain, reduced knee mobility, weakness) and may benefit from
intensive rehabilitation. Patients are also expected to recover at
different rates and to different extents after surgery based on
their individual characteristics [6, 7]. The variability in patients'
response to TKA suggests that postoperative care should be tai-
lored to patient's unique needs and goals [6, 8, 9]. Yet, post-
operative rehabilitation strategies are typically generic and guided
by population‐level evidence. In other words, most patients receive
similar treatment after TKA, despite considerable variability in
their preoperative prognoses and postoperative care needs.

While numerous tools have been developed to support decision‐
making for undergoing TKA [10, 11], no such tools exist to promote
personalized rehabilitation after surgery, to the best of our knowl-
edge [11, 12]. Therefore, we developed a decision support tool to
help guide decision‐making in rehabilitation after TKA. The tool
enables a “people‐like‐me” (PLM) approach to rehabilitation. The
PLM approach is a framework that promotes person‐centered care
by “using historical outcomes data from similar (past) patients as a
template of what to expect for a new patient” [6, 13]. Essentially,
the PLM tool generates individualized projections of TKA recovery
using the historical recovery data from similar patients. We envi-
sioned patients and clinicians could use this tool to (1) project the
patient's likely course of recovery, (2) monitor the patient's recovery
compared to similar historical patients, and (3) apply this infor-
mation towards personalized care decisions.

We piloted this PLM tool in two outpatient physical therapy
clinics to examine its impact on TKA rehabilitation. In this
study, we evaluated the tool's implementation using a mixed
methods design informed by the Practical, Robust, Implemen-
tation and Sustainability Model (PRISM) [14]. Our goal was to
understand how successfully the tool was implemented and the
processes and contextual factors that influenced implementa-
tion at each clinic [15]. We will use the results from this pilot
study to update the tool's features and revise our implementa-
tion strategy before deploying it on a larger scale.

2 | Methods

2.1 | Description of Clinical Setting

The PLM tool was developed through a long‐standing, collab-
orative relationship between researchers at the University of

Colorado and ATI Physical Therapy. This relationship began in
2013 with the development of a quality improvement database
of clinical TKA recovery measures. Later, members of the
research and clinical teams jointly identified the need for a tool
to support personalized decision‐making in post‐TKA rehabili-
tation. This led to the conception of the PLM approach and,
eventually, the PLM tool described in this study.

Two ATI outpatient physical therapy clinics (Clinic A and
Clinic B) in the Greenville, SC, USA area piloted the PLM tool
from September 2020 – December 2022. These clinics were
selected based on their (1) high volume of TKA cases, (2) active
contributions to the clinical database, and (3) key involvement
in the PLM tool's development, ensuring their familiarity and
alignment with the tool's objectives. All permanent, full‐time
physical therapy clinicians (physical therapists and physical
therapist assistants) from both clinics were invited to use
the tool.

2.2 | PLM Tool Description

The PLM tool consisted of a web‐based interface that allowed
clinicians to predict and monitor patient recovery using a
“people‐like‐me” approach. Essentially, the tool used an algo-
rithm to identify a subset of patients from a large historical da-
tabase who were similar to a new patient. Then it used the actual
recovery data from these similar patients to predict the new pa-
tient's recovery [16, 17]. These predictions were presented to
patients and clinicians as “people‐like‐me” reference charts,
which are conceptually similar to childhood growth charts. These
reference charts (1) displayed the patient's projected recovery
(including the uncertainty around this projection) and (2) com-
pared the patient's observed recovery against this projection in
terms of percentiles. To make these reference charts more inter-
pretable, the PLM tool also provided text‐based interpretations of
the patient's recovery (Figure 1). The tool generated reference
charts for commonly collected outcomes after TKA including
knee flexion and extension range of motion (ROM), Timed Up
and Go (TUG) [18], and the Western Ontario & McMaster Uni-
versities Arthritis Index (WOMAC) pain subscale [19]. The tool
did not provide clinicians with specific treatment recommenda-
tions. Instead, clinicians were encouraged to use their clinical
judgment to determine how the information should be applied.
Further information regarding the strengths and limitations of
the “people‐like‐me” approach has been described elsewhere [6].
We created a pared‐down, open access version of the PLM tool for
knee flexion ROM and TUG recovery that can be viewed at
https://cu-restore.shinyapps.io/knee_recovery_v1/.

2.3 | PLM Tool Implementation Strategy

Leaders and staff members from both clinics helped design the
PLM tool's interface and strategy for implementation. Before
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launching the tool, the research team visited the clinics to
describe the project's objectives and strategy for implementation
as described below. Subsequently, the research team visited the
clinics yearly to reintroduce the goals of the project, trouble-
shoot implementation problems, and cultivate relationships
with staff. The research team also met monthly with clinic
leaders by videoconference to troubleshoot implementation
problems and monitor the project's progress.

Clinicians completed three self‐paced, online training modules
(approximately 20 min each) before gaining access to the tool.
The training provided guidance on (1) the tool's purpose and
how to use its web‐based interface, (2) how to interpret “people‐
like‐me” reference charts and how to engage patients with
them, and (3) how to use information from the tool to inform
personalized decision making. Clinicians could begin using the
tool immediately after completing the training. However, the
clinicians completed the training at varying dates because it was
self‐paced, and some clinicians were hired after the pilot began.

Clinicians were provided with a fidelity checklist as part of the
training. The checklist described the core components for using
the tool in a patient interaction, which included collecting and
entering relevant patient data, generating and printing “people‐
like‐me” reference charts, and discussing the reference charts
with the patient (Supporting Table S1). Clinicians were strongly
encouraged to adhere to the fidelity checklist and to use the tool
once every 3 weeks throughout each patient's episode of care.
We selected this frequency because it mirrored the clinics'

pre‐existing workflows, where clinicians were expected to assess
outcomes for patients with joint replacement every 3 weeks.

Each clinic was responsible for executing the core steps described
above, but they developed their own strategies for integrating
them into their workflow. One local research assistant split time
at each clinic supporting the tool's implementation. The research
assistant facilitated communication between the research and
clinical teams, helped manage the online training, placed
reminders on clinicians' schedules to use the tool, and periodi-
cally conducted fidelity assessments during patient‐clinician in-
teractions with the tool. Additionally, the research assistant
shared data (see Table 1) with the research team on a quarterly
basis. The research team analyzed the data and provided each
clinic with a summary of their implementation performance (i.e.,
audit and feedback) [20]. We provide a comprehensive summary
of our implementation strategy in Supporting Table 2 using
standardized definitions from the Expert Recommendations for
Implementing Change taxonomy [20].

2.4 | Data Collection and Outcomes

We used PRISM, a recommended framework for decision sup-
port implementation [15], to inform our data collection strategy.
PRISM includes implementation outcomes under the dimen-
sions of Reach, Effectiveness, Adoption, Implementation, and
Maintenance (RE‐AIM) [21]. We collected quantitative data
corresponding to each RE‐AIM dimension and pre‐specified

FIGURE 1 | Example of “people‐like‐me” reference chart created by tool.
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target thresholds for a subset of these outcomes (Table 1).
We also collected quantitative and qualitative data related to
contextual factors that may have influenced implementation.
These contextual factors corresponded to the PRISM domains
of Organizational Characteristics, Organizational Perspective,
Patient Characteristics, Patient Perspectives, and Implementa-
tion and Sustainability Infrastructure.

We collected data from a variety of sources. Most RE‐AIM
outcomes were collected from the EHR, the PLM tool itself,
and/or the online training platform (Table 1). We also included
clinician fidelity data collected by the research assistant during
onsite fidelity assessments. To examine the contextual factors
that may have influenced implementation, we primarily used
survey and interview data collected from patients (n= 16) and
clinicians (n= 10) who used the tool during the pilot period.
These data were also used in a companion study related to
users' perspectives of the tool [22], but the current analysis fo-
cused on implementation. The surveys measured patients' and
clinicians’ perceptions of the tool's acceptability (Acceptability
of Intervention Measure, AIM [23]) along with clinicians' per-
ceptions of the tool's feasibility (Feasibility of Intervention
Measure, FIM [23]), usability (System Usability Scale, SUS
[24, 25]), and other characteristics that may influence imple-
mentation (Perceived Characteristics of Intervention Scale
[26]). To provide further context to the survey and interview
data when needed, we also used field notes recorded by the
local research assistant.

2.5 | Analysis

We used an explanatory sequential mixed methods design with a
case study approach [27]. First, we analyzed all quantitative
outcomes overall and by clinic. To examine Effectiveness, we
compared KOOS, JR recovery between patients treated with the
PLM tool (n=167) vs patients treated before the tool became
available (n=508). We used linear mixed models and adjusted for
age, sex, body mass index, comorbidity profile, date of surgery,

time from surgery to physical therapy evaluation, and length of
outpatient physical therapy care episode. For all other quantita-
tive outcomes, we calculated descriptive statistics and tested for
between‐group differences when indicated (e.g., comparing pa-
tients who were vs were not reached). Due to the quantitative
differences we found between clinics, we decided to integrate our
data sources using a case study approach. We used the qualitative
interview data to help explain and provide context to the quan-
titative similarities and differences observed between clinics.

Two members of the research team (LC and JG) analyzed the
clinician interview data using descriptive content analysis with
a blend of deductive and inductive approaches [28, 29]. First,
they developed a preliminary codebook based on PRISM
domains. Next, they jointly coded the first 4 interviews and
subsequently revised the codebook by incorporating inductive
codes. Both coders independently re‐coded the first 4 interviews
and then reviewed them together to ensure consistency. The
final 6 interviews were coded independently by 1 of the 2
coders. Throughout this process, the coders consulted with a
PhD‐trained qualitative researcher for methodological guidance
and to resolve any coding disagreements. All coding procedures
were conducted using Dedoose software (version 9.0.90). Once
all interviews had been coded, we entered the data into a matrix
and re‐examined the codes by clinic location [30]. This allowed
us to detect similarities and differences between clinics. Finally,
we used a narrative format to report our findings by RE‐AIM
dimension. We organized contextual data by PRISM domain to
help explain and enhance our understanding of the RE‐AIM
outcomes [27]. Table 2.

3 | Results

The quantitative RE‐AIM outcomes are displayed in Table 3.
Collectively, the clinics met or exceeded targets related to
Reach, Effectiveness, and fidelity, but they did not use the tool
as frequently as recommended. Clinic A scored higher in nearly
every outcome and met more targets than Clinic B.

TABLE 1 | Description of RE‐AIM outcomes and data sources.

RE‐AIM dimension Outcome Data source Target

Reach Proportion of patients who were exposed to the
PLM tool out of all patients treated by a PLM‐

trained clinician

EHR, PLM tool Reach >= 80% of
patients

Effectiveness Association between PLM tool usage (yes/no) and
KOOS, JR score

EHR, PLM tool Positive association

Adoption Proportion of invited clinicians who completed
the online training

EHR, PLM tool, online
training platform

No pre‐specified
target

Proportion of clinicians who used the tool after
completing the training

Implementation Fidelity to tool's core components within a patient
encounter

fidelity assessments Fidelity >= 90%

Frequency of tool use/care episode EHR, PLM tool 1 use/21 days

Maintenance Proportion of clinicians who would continue
using tool after pilot study

interviews No pre‐specified
target

Abbreviations: EHR, electronic health record; KOOS, JR, Knee Injury and Osteoarthritis Outcome Score, Joint Replacement; PLM, people‐like‐me.
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The PRISM contextual data are displayed in Table 4. Clinic A
was larger, and its clinicians had more experience, longer ten-
ure in their organization, and more advanced training than
Clinic B. Clinic A clinicians also had more favorable perspec-
tives of the tool than Clinic B, but patient perspectives at both
clinics were mostly positive. Clinicians identified common
barriers and facilitators to using the tool, but the clinics
described different processes for integrating it within their
workflows.

3.1 | Reach

Overall, 84% of eligible patients had the PLM tool used to
inform their care. A higher proportion of patients were reached
at Clinic A vs Clinic B, although the difference was not statis-
tically significant (89% vs 80%, p= 0.07). The characteristics of
the reached vs unreached patients are available in Table 5. The
unreached group had a higher proportion of females (75% vs
53%, p= 0.02) and earlier surgical dates (median: 05/01/2021 vs
12/23/2021, p= 0.005) compared to the reached group. Clini-
cians at both clinics identified barriers (described under
implementation below) that sometimes prevented them from
using the tool with patients. At Clinic A, clinicians described
how these barriers improved over time. For example, one cli-
nician described how they identified and addressed a schedul-
ing issue related to patients with Medicare, which improved the
tool's reach at their clinic moving forward.

After we identified why we seemed to be missing some

people, and they were all Medicare, we kind of put the

pieces together. After we discovered that, there didn't seem

to be any issues with using it.

(Clinician 7, Clinic A)

No clinicians mentioned anything directly related to using the
tool less often with female patients. However, two clinicians
mentioned rare cases when they chose not to share the tool's
information with patients who were experiencing a challenging
recovery, because they were concerned it could be discouraging
or demotivating [22].

3.2 | Effectiveness

PLM tool usage was associated with improved patient‐reported
knee health (KOOS, JR), and this association was greater within
Clinic A than within Clinic B (+4.52 points vs +0.76 points,
p= 0.03). At both clinics, patients rated the tool as acceptable,
and clinicians and patients felt the tool was effective for edu-
cating, motivating, and reassuring patients during their recov-
ery from TKA [22]. However, most clinicians stated they did not
use the tool to adjust or personalize treatments, because they
felt confident in their own ability to determine patients' prog-
noses and monitor their recovery.

I have my own parameters in my head for what my ex-

pectations are for them.
(Clinician 2, Clinic B)

At Clinic B, most clinicians mentioned that some patients
seemed disinterested in the tool, or that the tool was only
effective for a subgroup of patients who found the tool's infor-
mation interesting. Several of these clinicians described using
the tool with patients in a way that seemed unenthusiastic or
perfunctory.

I do wonder because I feel like with the wins, like the

huge like, “oh, my gosh, this is so awesome!” was a

subgroup. I wonder how many of those it takes to be

like to be overall successful? So like, what's your

number to treat?
(Clinician 1, Clinic B)

I was like, “OK. I'm just gonna give you these [reference

chart printouts]. If you want to look at them, you look at

them," but some of them honestly just didn't really care.

Some of them were right on track and were going, “Oh,
that's nice. That's cool.” So.

(Clinician 8, Clinic B)

Clinic A clinicians similarly perceived that some patients
were more interested in the tool than others. However, they

TABLE 2 | Description of specific PRISM contextual factors.

PRISM domain Contextual factor Data source

Organizational Characteristics Summary of clinicians' professional experience and training Administrative data

Organizational Perspective of Tool Clinicians' perceptions of tool's effectiveness, acceptability,
feasibility, usability, and overall characteristics

Interviews, surveys

Patient Characteristics Baseline characteristics of patients who were vs were not
exposed to the tool out of all patients treated by a PLM‐

trained clinician

EHR, PLM tool

Patient Perspective of Tool Patients' perceptions of tool's acceptability Surveys

Patients' experiences and perceptions of using the tool
during their rehabilitation

Interviews

Implementation and Sustainability
Infrastructure

Implementation processes, barriers, and facilitators Interviews, field notes

Abbreviations: EHR, electronic health record; PLM, people‐like‐me.
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generally described how the tool facilitated useful conversations
with patients and provided visual reinforcement for patient
education.

I feel like most people were pretty interested in it. Just

having the sheet, I feel like was a good thing. But most

people are visual kind of learners.
(Clinician 7, Clinic A)

In contrast to the approach described by several Clinic B cli-
nicians, one Clinic A clinician felt that their enthusiasm for
using the tool enhanced its impact on patients.

So, my excitement about “this is where you are, and I can

see it, and I can compare it”, probably translates to the

way I educate about it. I think it was definitely useful for

my personality in the way I like to interact with my pa-

tients, and that truthfully plays a big role in what they

take away. So, if I don't care and I'm telling them this

data, they're not gonna care.
(Clinician 6, Clinic A)

3.3 | Adoption

We observed high rates of adoption at both clinics as all per-
manent, full‐time clinicians were strongly encouraged by lea-
ders to use the tool. The only clinicians who did not complete
the training or use the tool moved clinic locations during the
pilot study period. The median time to complete the self‐paced
training was 37 days after initial assignment, with no significant
between‐clinic difference.

3.4 | Implementation

3.4.1 | Common Barriers and Facilitators

Both clinics demonstrated high fidelity within individual
patient encounters, but the tool was used less frequently than
intended. Clinicians reported limited time was the biggest
barrier to using the tool consistently at both clinics.

It's true, in the whole scheme of things is 3 min too much?

No, but when you're already struggling to maintain your

workload, just the thought of an extra 3 min was tough.
(Clinician 1, Clinic B)

Many clinicians reported that time limitations were sometimes
worsened by technological issues. For example, sometimes the
tool loaded slowly and other times the printers were not
working. Clinicians also stated that scheduling issues made it
challenging to remember when to use the tool, like when pa-
tients alternated between clinicians. Many clinicians reported
the tool's interface was simple and easy to use. Several also
reported the outcome measures required to use the tool com-
plemented their clinics’ existing workflows and practice
patterns.T
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3.4.2 | Differences in Implementation

Clinic A used the tool more frequently per patient (1 use/25
days vs 1 use/39 days, p< 0.001) and performed more fidelity
assessments (30 vs 5) than Clinic B. Clinic A clinicians also
perceived the tool more positively; they felt it was more feasible
(4.1 vs 3.8, FIM) and usable (73.1 vs 61.5, SUS) than Clinic B.
These findings may be partially explained by the clinics' con-
trasting approaches to implementation.

At Clinic B, clinicians described relying heavily on their support
staff for implementation. Clinicians discussed the reference
charts with patients, but their support staff were responsible for
all other tasks (i.e., using the tool's web‐based interface, printing
the reference charts, keeping track of when to use tool). Clini-
cians described this as both a facilitator and a barrier. For ex-
ample, they mentioned it reduced the time required to use
the tool.

I made it clear to my supervisors that I wasn't interested

in taking on more responsibility with respect to that. I

was like, I'll collect the data, I'll read them the graphs, but

I do not want to use the [tool]…I just don't have time for

that, and we actually have support staff that do.
(Clinician 2, Clinic B)

However, several Clinic B clinicians stated they never became
comfortable using the tool because of their reliance on support
staff. Other clinicians made comments that suggested they did
not completely understand how the tool functioned.

I found it a little bit hard to figure out how to get in there

and get to the right patient, get the info in, but honestly, I

didn't have a whole lot of practice with that because we did

start passing those off pretty quick to different staff members.
(Clinician 9, Clinic B)

Clinic B clinicians also stated their support staff were very busy,
which sometimes meant they were unavailable to help use the
tool if unanticipated issues arose. The research assistant also
noted the tool was not used at consistent intervals at Clinic B,
which made it challenging to conduct fidelity assessments.

And so even with our [support staff] staff taking the

reins…it still felt a little bit stressful. And sometimes, just

because we weren't sure if the graphs were, if the data

was printing out right or if the right points were on there.

And sometimes we would have issues printing and so it

was a little bit of a stress. So, I stopped telling patients we

were gonna give them those because I was like, “oh, I
don't know if we're actually going to get them.”

(Clinician 9, Clinic B)

Clinic A clinicians described taking a more active role in the
tool's implementation, where they used the tool independently
with occasional help from support staff. Most clinicians ex-
plained they gained confidence using the tool over time.

I think it was one of those things, like, you kind of gotta

use…once you do a couple of live cases it was pretty easy.
(Clinician Interview 5, Clinic A)

Clinic A clinicians frequently explained the tool became
part of their standard care for patients with TKA. Several
clinicians mentioned they prepared to use the tool before a
patient arrived, which helped them overcome any barriers
that arose. Other clinicians said using the tool became so
routine that they could integrate it seamlessly within a
treatment session.

It just was a component of what we did. Maybe I

sprinkled it into rest breaks here and there. Just like

intentional timing of when I did it helped me. But, I

really didn't find it hard to incorporate into an hour to

an hour and 15‐min session. There was plenty of

opportunity to do so.
(Clinician 6, Clinic A)

Clinicians also described making adaptations to the tool as they
gained confidence. For example, some clinicians made visual
changes to the printed reference charts to make them more
interpretable for patients. One clinician described how they
gradually adapted their strategy over time to maximize the tool's
usefulness for patients.

TABLE 5 | Characteristics of reached vs unreached patients.

Characteristic Reached patients (n= 167) Unreached patients (n= 32) p‐value

Age (years) 68.1 (9.2) 66.4 (9.3) 0.33

Sex (% female) 53% 75% 0.02

BMI (kg/m2) 30.5 (5.5) 30.3 (4.3) 0.78

Number of recorded comorbidities 2.2 (2.6) 2.4 (2.9) 0.72

Episode of care length (days) 54.7 (21.7) 60.0 (36.4) 0.27

Visits attended per episode 15.9 (7.0) 17.8 (12.3) 0.22

Baseline postoperative KOOS, JR (0‐100) 56.2 (11.2) 53.0 (12.5) 0.14

Median date of surgery 12/23/2021 05/01/2021 0.005

Legend: Bolded values are significant. Values presented as mean (SD) unless otherwise noted.
Abbreviations: BMI, body mass index; KOOS, JR, Knee Injury and Osteoarthritis Outcome Score, Joint Replacement.
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I think it was probably more cookie cutter when I first

started [using the tool], and I melded it into what I

actually wanted as I went…I think that was probably an

evolution for me of learning how to maximize the benefit

from it and not just make it empty words for a patient.
(Clinician 6, Clinic A)

3.5 | Maintenance

All Clinic A clinicians stated they would choose to continue
using the tool after the pilot compared to only 1/5 clinicians at
Clinic B. Clinic A also rated the tool as more acceptable (4.1 vs
3.4, AIM) and more favorable overall (3.8 vs 3.6, PCIS). Clinic A
clinicians stated they would continue using the tool because it
helped them with patient education and provided tangible value
to their patients. At Clinic B, most clinicians did not feel the
tool provided enough value to keep using, given the time and
energy it required.

I do like the idea of it, but I'll be honest. I just don't think

it's a feasible thing.
(Clinician 9, Clinic B)

Several Clinic B clinicians felt the tool only provided incre-
mental value beyond their usual patient education interven-
tions, while others reiterated the tool was most effective with
only certain patients (as described under Effectiveness). How-
ever, 4/5 Clinic B clinicians stated they would use the tool if it
was integrated in the EHR, which they felt would make it more
feasible.

4 | Discussion

In this pilot study, we evaluated the implementation of a new
PLM tool that promotes a personalized, “people‐like‐me” (PLM)
approach to rehabilitation after TKA. We used a package of
strategies (Supporting Table 2) to support the tool's imple-
mentation in two outpatient physical therapy clinics. The clin-
ics met targets related to Reach, Effectiveness, and fidelity, but
they did not use the tool as frequently as recommended. Clinic
A scored higher in nearly every outcome and met more
implementation targets than Clinic B. Clinicians' perspectives of
the tool also differed by clinic, and they used different strategies
for integrating it within their workflows. The rich results of this
mixed methods study will help guide future efforts to imple-
ment the tool more widely.

Clinic A's active approach to implementation seemed to
account for much of their success. Clinic A clinicians described
the tool as part of their usual care for patients with TKA.
Therefore, they expected to use it at regular intervals, and they
assumed most of the responsibility for integrating it within their
workflow. They reported feeling confident using the tool, which
may have empowered them to overcome barriers and adapt
their strategies for using it over time. In contrast, Clinic B cli-
nicians described taking a more passive role in implementation
and seemed to be less comfortable using the tool. As a result,
they appeared to be less prepared to overcome implementation

barriers, which may have negatively impacted their perception
of the tool's feasibility and usability. Future efforts to implement
the tool should facilitate clinicians' active participation. These
efforts could include supporting clinicians with interactive
implementation assistance or providing clinicians with indi-
vidual feedback on their implementation performance [20, 31].

Clinic A's more positive perspective of the tool likely also in-
fluenced their implementation success [32–34]. Clinicians are
more likely to use interventions that are perceived to address
gaps in patient care or provide advantages over usual care
[14, 15, 35]. Most clinicians felt the tool enhanced their patient
education, but several Clinic B clinicians felt this enhancement
was marginal or only applicable to a subset of patients. These
clinicians' perceptions of the tool may have been improved if
they were provided with (a) evidence regarding its positive
impact on patients' outcomes and experiences [22] and/or (b)
information on how it may improve their work experience.

Most Clinic A and B clinicians stated they did not use the tool to
adjust or personalize their treatment plans, because they did not
perceive this to be a gap in patient care. They described feeling
confident in their own ability to provide personalized treatment
after TKA. Therefore, new training and implementation strategies
may be needed for the tool to influence clinicians' beliefs and
behaviors. This could include developing training strategies that
incorporate more active learning techniques such as peer review,
performance feedback, and mentored patient interactions [36, 37].
Alternatively, the tool could be updated to more effectively prompt
changes in clinician behavior. Clinicians may have been more
likely to change/adjust their treatment plan if the tool provided a
specific recommendation for their consideration [38, 39]. For
instance, if the tool identified that a patient's knee flexion ROM
was recovering more slowly than expected, it could recommend an
evidence‐based exercise to improve their motion [40]. This
approach could potentially enhance the tool's effectiveness and
reduce variability in how clinicians use it.

There were differences in organizational characteristics
between Clinics A and B that may have impacted our findings.
At Clinic A, clinicians had more experience, longer tenure in
their organization, and more advanced training on average
compared to Clinic B. Therefore, clinicians may have been
better equipped to implement new treatment approaches and
overcome implementation barriers. Clinic A is also well‐known
within their organization for their highly‐collaborative, team‐
based culture, which may have provided a more supportive
implementation environment [14]. We also cannot rule out
whether the clinics differed in other unmeasured characteristics
(e.g., readiness for change) that influenced implementation.
Regardless, our results suggest that clinics will vary in their
ability to overcome implementation barriers (even within the
same organization and geographical area), so commonly iden-
tified barriers should be proactively addressed.

Clinics A and B identified common infrastructural barriers to
using the tool including time, scheduling, and technological
issues. These issues frequently hinder decision support imple-
mentation [33, 41], and there are many recommended strategies
to overcome them [32, 42–45]. However, integrating the tool
within the electronic health record (EHR) would likely be the
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most effective next step. EHR integration would eliminate
redundant data entry and embed the tool directly within ex-
isting workflows. Nearly all participating clinicians believed
EHR integration would improve their experience using the tool,
and most Clinic B clinicians stated it would persuade them to
continue using it in the future.

Clinicians did not specifically mention the costs associated with
implementing the PLM tool in this study, but cost will be an
important determinant of the tool's future uptake [14, 15]. The
primary implementation costs for this pilot study were salary
support for the research assistant and the time burden associ-
ated with using the PLM tool. We anticipate different costs will
be associated with future efforts to implement the tool. For
example, integrating the tool within the EHR will require
nontrivial startup costs, but will also reduce the burden of data
entry and the need for dedicated support staff. Future studies of
this tool's implementation should examine these costs in rela-
tion to the tool's benefits (e.g., impact on patient outcomes and
satisfaction) using formal cost–benefit analyses.

4.1 | Limitations

This study does have some limitations. We only piloted the PLM
tool in two clinics from the same clinic system and geographical
region, and our sample size for the clinician interviews and
surveys was small. Our results may not generalize to clinics
with different characteristics or clinics from different healthcare
systems or regions. We also did not capture all baseline clinic
characteristics that could have influenced implementation,
which could have explained some of the differences we
observed between Clinics A and B. Nonetheless, our study's
mixed methods design leveraged multiple data sources and
followed an established outcomes framework, which allowed
for a robust examination of the tool's implementation.

5 | Conclusion

We piloted a new tool that promotes a personalized, “people‐like‐
me” (PLM) approach to post‐TKA rehabilitation in two outpatient
physical therapy clinics. The clinics achieved implementation
targets related to Reach, Effectiveness, and fidelity, but used the
tool less frequently than recommended. Notably, Clinic A scored
higher in nearly every outcome, and its clinicians viewed the tool
more favorably than Clinic B. Based on the results of this study,
future research involving this PLM tool should (1) engage clini-
cians as active participants in the implementation process, (2)
explore whether incorporating treatment recommendations into
the tool and/or using alternative training strategies can enhance its
ability to alter clinician behavior, (3) integrate the tool within the
EHR to complement existing workflows and mitigate implemen-
tation barriers, and (4) include randomized controlled trials that
evaluate the tool's effectiveness and scalability across diverse
clinical settings.

Acknowledgements

The authors have nothing to report.

Ethical Statement

The Colorado Multiple Institutional Review Board gave ethical approval
for this work.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data that support the findings of this study are available from the
corresponding author upon reasonable request.

References

1. L. Shan, B. Shan, A. Suzuki, F. Nouh, and A. Saxena, “Interme-
diate and Long‐Term Quality of Life After Total Knee Replacement:
A Systematic Review and Meta‐Analysis,” Journal of Bone and Joint
Surgery 97, no. 2 (2015): 156–168, https://doi.org/10.2106/JBJS.M.
00372.

2. O. Ethgen, O. Bruyère, F. Richy, C. Dardennes, and J. Y. Reginster,
“Health‐Related Quality of Life in Total Hip and Total Knee Ar-
throplasty. A Qualitative and Systematic Review of the Literature,”
Journal of Bone & Joint Surgery 86, no. 5 (May 2004): 963–974, https://
doi.org/10.2106/00004623-200405000-00012.

3. C. A. Kahlenberg, B. U. Nwachukwu, A. S. McLawhorn, M. B. Cross,
C. N. Cornell, and D. E. Padgett, “Patient Satisfaction After Total Knee
Replacement: A Systematic Review,” HSS Journal®: The Musculoskeletal
Journal of Hospital for Special Surgery 14, no. 2 (July 2018): 192–201,
https://doi.org/10.1007/s11420-018-9614-8.

4. A. D. Beswick, V. Wylde, R. Gooberman‐Hill, A. Blom, and P. Dieppe,
“What Proportion of Patients Report Long‐Term Pain After Total Hip or
Knee Replacement for Osteoarthritis? A Systematic Review of Pro-
spective Studies in Unselected Patients,” BMJ Open 2, no. 1 (2012):
e000435, https://doi.org/10.1136/bmjopen-2011-000435.

5. A. J. Kittelson, J. Elings, K. Colborn, et al., “Reference Chart for Knee
Flexion Following Total Knee Arthroplasty: A Novel Tool for Mon-
itoring Postoperative Recovery,” BMC Musculoskeletal Disorders 21,
no. 1 (July 2020): 482, https://doi.org/10.1186/s12891-020-03493-x.

6. A. J. Kittelson, T. J. Hoogeboom, M. Schenkman, J. E. Stevens‐
Lapsley, and N. L. U. van Meeteren, “Person‐Centered Care and
Physical Therapy: A “People‐Like‐Me” Approach,” Physical Therapy
100, no. 1 (January 2020): 99–106, https://doi.org/10.1093/ptj/pzz139.

7. V. Wylde, C. Penfold, A. Rose, and A. W. Blom, “Variability in Long‐
Term Pain and Function Trajectories After Total Knee Replacement: A
Cohort Study,” Orthopaedics & Traumatology: Surgery & Research 105, no.
7 (November 2019): 1345–1350, https://doi.org/10.1016/j.otsr.2019.08.014.

8. J. M. Weiss, P. C. Noble, M. A. Conditt, et al., “What Functional
Activities Are Important to Patients With Knee Replacements?,”
Clinical Orthopaedics and Related Research 404 (2002): 172–188.

9. C. Tilbury, T. M. Haanstra, C. S. Leichtenberg, et al., “Unfulfilled
Expectations After Total Hip and Knee Arthroplasty Surgery: There Is a
Need for Better Preoperative Patient Information and Education,”
Journal of Arthroplasty 31, no. 10 (October 2016): 2139–2145, https://
doi.org/10.1016/j.arth.2016.02.061.

10. L. Pacheco‐Brousseau, D. Stacey, F. Desmeules, et al., “Instruments
to Assess Appropriateness of Hip and Knee Arthroplasty: A Systematic
Review,” Osteoarthritis and Cartilage 31, no. 7 (July 2023): 847–864,
https://doi.org/10.1016/j.joca.2023.02.077.

11. G. van der Sluis, J. Jager, I. Punt, et al., “Current Status and Future
Prospects for Shared Decision Making Before and After Total Knee
Replacement Surgery‐A Scoping Review,” International Journal of
Environmental Research and Public Health 18, no. 2 (January 2021): 668,
https://doi.org/10.3390/ijerph18020668.

10 of 12 Journal of Evaluation in Clinical Practice, 2025

 13652753, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jep.70028 by K

atholische U
niversitaet, W

iley O
nline L

ibrary on [10/04/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.2106/JBJS.M.00372
https://doi.org/10.2106/JBJS.M.00372
https://doi.org/10.2106/00004623-200405000-00012
https://doi.org/10.2106/00004623-200405000-00012
https://doi.org/10.1007/s11420-018-9614-8
https://doi.org/10.1136/bmjopen-2011-000435
https://doi.org/10.1186/s12891-020-03493-x
https://doi.org/10.1093/ptj/pzz139
https://doi.org/10.1016/j.otsr.2019.08.014
https://doi.org/10.1016/j.arth.2016.02.061
https://doi.org/10.1016/j.arth.2016.02.061
https://doi.org/10.1016/j.joca.2023.02.077
https://doi.org/10.3390/ijerph18020668


12. J. A. Cochrane, T. Flynn, A. Wills, F. R. Walker, M. Nilsson, and
S. J. Johnson, “Clinical Decision Support Tools for Predicting Outcomes
in Patients Undergoing Total Knee Arthroplasty: A Systematic Review,”
Journal of Arthroplasty 36, no. 5 (May 2021): 1832–1845.e1, https://doi.
org/10.1016/j.arth.2020.10.053.

13. F. Alemi, H. Erdman, I. Griva, and C. H. Evans, “Improved Statis-
tical Methods Are Needed to Advance Personalized Medicine,” Open
Translational Medicine Journal 1 (January 2009): 16–20, https://doi.org/
10.2174/1876399500901010016.

14. A. C. Feldstein and R. E. Glasgow, “A Practical, Robust Imple-
mentation and Sustainability Model (PRISM) for Integrating Research
Findings into Practice,” Joint Commission Journal on Quality and
Patient Safety 34, no. 4 (April 2008): 228–243, https://doi.org/10.1016/
s1553-7250(08)34030-6.

15. K. E. Trinkley, M. G. Kahn, T. D. Bennett, et al., “Integrating the
Practical Robust Implementation and Sustainability Model With Best
Practices in Clinical Decision Support Design: Implementation Science
Approach,” Journal of Medical Internet Research 22, no. 10 (October
2020): e19676, https://doi.org/10.2196/19676.

16. S. van Buuren, “Curve Matching: A Data‐Driven Technique to
Improve Individual Prediction of Childhood Growth,” Annals of
Nutrition and Metabolism 65, no. 2–3 (2014): 227–233, https://doi.org/
10.1159/000365398.

17. C. Kim, K. L. Colborn, S. van Buuren, T. Loar, J. E. Stevens‐Lapsley,
and A. J. Kittelson, “Neighbors‐Based Prediction of Physical Function
After Total Knee Arthroplasty,” Scientific Reports 11, no. 1 (August
2021): 16719, https://doi.org/10.1038/s41598-021-94838-6.

18. D. Podsiadlo and S. Richardson, “The Timed ‘Up & Go’: A Test of
Basic Functional Mobility for Frail Elderly Persons,” Journal of the
American Geriatrics Society 39, no. 2 (February 1991): 142–148, https://
doi.org/10.1111/j.1532-5415.1991.tb01616.x.

19. S. McConnell, P. Kolopack, and A. M. Davis, “The Western Ontario
and Mcmaster Universities Osteoarthritis Index (WOMAC): A Review of
Its Utility and Measurement Properties,” Arthritis & Rheumatism 45, no. 5
(October 2001): 453–461, https://doi.org/10.1002/1529-0131(200110)45:5
<453::aid-art365>3.0.co;2-w.

20. B. J. Powell, T. J. Waltz, M. J. Chinman, et al., “A Refined Compi-
lation of Implementation Strategies: Results From the Expert Recom-
mendations for Implementing Change (ERIC) Project,” Implementation
Science 10, no. 1 (February 2015): 21, https://doi.org/10.1186/s13012-
015-0209-1.

21. R. E. Glasgow, S. M. Harden, B. Gaglio, et al, “Re‐Aim Planning and
Evaluation Framework: Adapting to New Science and Practice With a
Twenty‐Year Review,” Frontiers in Public Health 7 (2019): 64.

22. L. Churchill, J. Graber, M. Mealer, et al, “Patient and Clinician
Perceptions of a 'People‐Like‐Me' Tool for Personalized Rehabilitation
After Total Knee Arthroplasty: A Qualitative Interview Study,”
medRxiv. Preprint posted online (June 2024), https://doi.org/10.1101/
2023.10.23.23297404.

23. B. J. Weiner, C. C. Lewis, C. Stanick, et al., “Psychometric Assess-
ment of Three Newly Developed Implementation Outcome Measures,”
Implementation Science 12, no. 1 (August 2017): 108, https://doi.org/10.
1186/s13012-017-0635-3.

24. J. Brooke, “Sus‐A Quick and Dirty Usability Scale,” Usability
Evaluation in Industry 189, no. 194 (1996): 4–7.

25. J. R. Lewis, “The System Usability Scale: Past, Present, and Future,”
International Journal of Human‐Computer Interaction 34, no. 7 (2018):
577–590.

26. J. M. Cook, R. Thompson, and P. P. Schnurr, “Perceived Char-
acteristics of Intervention Scale: Development and Psychometric Prop-
erties,” Assessment 22, no. 6 (December 2015): 704–714, https://doi.org/
10.1177/1073191114561254.

27. M. D. Fetters, L. A. Curry, and J. W. Creswell, “Achieving Inte-
gration in Mixed Methods Designs‐Principles and Practices,” Health
Services Research 48, no. 6Pt2 (December 2013): 2134–2156, https://doi.
org/10.1111/1475-6773.12117.

28. J. T. DeCuir‐Gunby, P. L. Marshall, and A. W. McCulloch, “Developing
and Using a Codebook for the Analysis of Interview Data: An Example
From a Professional Development Research Project,” Field Methods 23,
no. 2 (May 2010): 136–155, https://doi.org/10.1177/1525822x10388468.

29. H. F. Hsieh and S. E. Shannon, “Three Approaches to Qualitative
Content Analysis,” Qualitative Health Research 15, no. 9 (November
2005): 1277–1288, https://doi.org/10.1177/1049732305276687.

30. N. K. Gale, G. Heath, E. Cameron, S. Rashid, and S. Redwood, “Using
the Framework Method for the Analysis of Qualitative Data in Multi‐
Disciplinary Health Research,” BMC Medical Research Methodology 13,
no. 1 (September 2013): 117, https://doi.org/10.1186/1471-2288-13-117.

31. T. J. Waltz, B. J. Powell, M. M. Matthieu, et al., “Use of Concept
Mapping to Characterize Relationships Among Implementation Strat-
egies and Assess Their Feasibility and Importance: Results From the
Expert Recommendations for Implementing Change (ERIC) Study,”
Implementation Science 10 (August 2015): 109, https://doi.org/10.1186/
s13012-015-0295-0.

32. S. Van de Velde, I. Kunnamo, P. Roshanov, et al., “The Guides
Checklist: Development of a Tool to Improve the Successful Use of
Guideline‐Based Computerised Clinical Decision Support,” Implementation
Science 13, no. 1 (June 2018): 86, https://doi.org/10.1186/s13012-018-0772-3.

33. S. Devaraj, S. K. Sharma, D. J. Fausto, S. Viernes, and H. Kharrazi,
“Barriers and Facilitators to Clinical Decision Support Systems Adop-
tion: A Systematic Review,” Journal of Business Administration Research
3, no. 2 (2014): 36.

34. R. A. Greenes, D. W. Bates, K. Kawamoto, B. Middleton, J. Osheroff,
and Y. Shahar, “Clinical Decision Support Models and Frameworks:
Seeking to Address Research Issues Underlying Implementation Suc-
cesses and Failures,” Journal of Biomedical Informatics 78 (February
2018): 134–143, https://doi.org/10.1016/j.jbi.2017.12.005.

35. T. Greenhalgh, G. Robert, F. Macfarlane, P. Bate, and O. Kyriakidou,
“Diffusion of Innovations in Service Organizations: Systematic Review
and Recommendations,” Milbank Quarterly 82, no. 4 (2004): 581–629,
https://doi.org/10.1111/j.0887-378X.2004.00325.x.

36. E. Leahy, L. Chipchase, M. Calo, and F. C. Blackstock, “Which
Learning Activities Enhance Physical Therapist Practice? Part 2: Sys-
tematic Review of Qualitative Studies and Thematic Synthesis,” Physical
Therapy 100, no. 9 (2020): 1484–1501, https://doi.org/10.1093/ptj/
pzaa108.

37. E. Leahy, L. Chipchase, M. Calo, and F. C. Blackstock, “Which
Learning Activities Enhance Physical Therapist Practice? Part 1: Sys-
tematic Review and Meta‐Analysis of Quantitative Studies,” Physical
Therapy 100, no. 9 (2020): 1469–1483.

38. K. Kawamoto, C. A. Houlihan, E. A. Balas, and D. F. Lobach,
“Improving Clinical Practice Using Clinical Decision Support Systems:
A Systematic Review of Trials to Identify Features Critical to Success,”
BMJ 330, no. 7494 (April 2005): 765, https://doi.org/10.1136/bmj.38398.
500764.8F.

39. E. Kilsdonk, L. W. Peute, and M. W. M. Jaspers, “Factors Influen-
cing Implementation Success of Guideline‐Based Clinical Decision
Support Systems: A Systematic Review and Gaps Analysis,”
International Journal of Medical Informatics 98 (February 2017): 56–64,
https://doi.org/10.1016/j.ijmedinf.2016.12.001.

40. D. U. Jette, S. J. Hunter, L. Burkett, et al., “Physical Therapist
Management of Total Knee Arthroplasty,” Physical Therapy 100, no. 9
(August 2020): 1603–1631, https://doi.org/10.1093/ptj/pzaa099.

41. W. Chen, C. M. O'Bryan, G. Gorham, et al., “Barriers and Enablers
to Implementing and Using Clinical Decision Support Systems for
Chronic Diseases: A Qualitative Systematic Review and Meta‐

11 of 12

 13652753, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jep.70028 by K

atholische U
niversitaet, W

iley O
nline L

ibrary on [10/04/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1016/j.arth.2020.10.053
https://doi.org/10.1016/j.arth.2020.10.053
https://doi.org/10.2174/1876399500901010016
https://doi.org/10.2174/1876399500901010016
https://doi.org/10.1016/s1553-7250(08)34030-6
https://doi.org/10.1016/s1553-7250(08)34030-6
https://doi.org/10.2196/19676
https://doi.org/10.1159/000365398
https://doi.org/10.1159/000365398
https://doi.org/10.1038/s41598-021-94838-6
https://doi.org/10.1111/j.1532-5415.1991.tb01616.x
https://doi.org/10.1111/j.1532-5415.1991.tb01616.x
https://doi.org/10.1002/1529-0131(200110)45:5%3C453::aid-art365%3E3.0.co;2-w
https://doi.org/10.1002/1529-0131(200110)45:5%3C453::aid-art365%3E3.0.co;2-w
https://doi.org/10.1186/s13012-015-0209-1
https://doi.org/10.1186/s13012-015-0209-1
https://doi.org/10.1101/2023.10.23.23297404
https://doi.org/10.1101/2023.10.23.23297404
https://doi.org/10.1186/s13012-017-0635-3
https://doi.org/10.1186/s13012-017-0635-3
https://doi.org/10.1177/1073191114561254
https://doi.org/10.1177/1073191114561254
https://doi.org/10.1111/1475-6773.12117
https://doi.org/10.1111/1475-6773.12117
https://doi.org/10.1177/1525822x10388468
https://doi.org/10.1177/1049732305276687
https://doi.org/10.1186/1471-2288-13-117
https://doi.org/10.1186/s13012-015-0295-0
https://doi.org/10.1186/s13012-015-0295-0
https://doi.org/10.1186/s13012-018-0772-3
https://doi.org/10.1016/j.jbi.2017.12.005
https://doi.org/10.1111/j.0887-378X.2004.00325.x
https://doi.org/10.1093/ptj/pzaa108
https://doi.org/10.1093/ptj/pzaa108
https://doi.org/10.1136/bmj.38398.500764.8F
https://doi.org/10.1136/bmj.38398.500764.8F
https://doi.org/10.1016/j.ijmedinf.2016.12.001
https://doi.org/10.1093/ptj/pzaa099


Aggregation,” Implementation Science Communications 3, no. 1 (July
2022): 81, https://doi.org/10.1186/s43058-022-00326-x.

42. S. Van de Velde, A. Heselmans, N. Delvaux, et al., “A Systematic
Review of Trials Evaluating Success Factors of Interventions With
Computerised Clinical Decision Support,” Implementation Science 13,
no. 1 (August 2018): 114, https://doi.org/10.1186/s13012-018-0790-1.

43. J. Horsky, G. D. Schiff, D. Johnston, L. Mercincavage, D. Bell, and
B. Middleton, “Interface Design Principles for Usable Decision Support:
A Targeted Review of Best Practices for Clinical Prescribing Interven-
tions,” Journal of Biomedical Informatics 45, no. 6 (2012): 1202–1216,
https://doi.org/10.1016/j.jbi.2012.09.002.

44. D. W. Bates, G. J. Kuperman, S. Wang, et al., “Ten Commandments
for Effective Clinical Decision Support: Making the Practice of
Evidence‐Based Medicine a Reality,” Journal of the American Medical
Informatics Association 10, no. 6 (November/December 2003): 523–530,
https://doi.org/10.1197/jamia.M1370.

45. R. T. Sutton, D. Pincock, D. C. Baumgart, D. C. Sadowski,
R. N. Fedorak, and K. I. Kroeker, “An Overview of Clinical Decision
Support Systems: Benefits, Risks, and Strategies for Success,” npj Digital
Medicine 3 (2020): 17, https://doi.org/10.1038/s41746-020-0221-y.

Supporting Information

Additional supporting information can be found online in the
Supporting Information section.

12 of 12 Journal of Evaluation in Clinical Practice, 2025

 13652753, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jep.70028 by K

atholische U
niversitaet, W

iley O
nline L

ibrary on [10/04/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1186/s43058-022-00326-x
https://doi.org/10.1186/s13012-018-0790-1
https://doi.org/10.1016/j.jbi.2012.09.002
https://doi.org/10.1197/jamia.M1370
https://doi.org/10.1038/s41746-020-0221-y

	Implementation of a 
	1 Introduction
	2 Methods
	2.1 Description of Clinical Setting
	2.2 PLM Tool Description
	2.3 PLM Tool Implementation Strategy
	2.4 Data Collection and Outcomes
	2.5 Analysis

	3 Results
	3.1 Reach
	3.2 Effectiveness
	3.3 Adoption
	3.4 Implementation
	3.4.1 Common Barriers and Facilitators
	3.4.2 Differences in Implementation

	3.5 Maintenance

	4 Discussion
	4.1 Limitations

	5 Conclusion
	Acknowledgements
	Ethical Statement
	Conflicts of Interest
	Data Availability Statement
	References
	Supporting Information




