@
DIGITAL 8F
Original research article HEALTH

DIGITAL HEALTH
Volume | I: 1-12

Clinicians’ perspectives on the adoption © The Author(s) 2025

Avrticle reuse guidelines:

and implementation of EMR-integrated sagepubcomfournals-permissons

DOI: 10.1177/20552076251334043

clinical decision support tools in ]°”r"a's'“g”“§“‘£:eg"2
primary care <

Debora Goetz Goldberg''* ("), Tulay G Soylu®, Carolyn Faith Hoffman',
Rachel E Kishton* and Peter F Cronholm**¢

Abstract

Objective: Understand the perceptions of primary care clinicians on the challenges, barriers, and successful strategies
for implementing and disseminating clinical decision support (CDS) tools in primary care.

Methods: Qualitative research involving in-depth interviews with 32 primary care clinicians practicing in a range of set-
tings across the United States. Semi-structured interviews were conducted between July 2021 and September 2023.
Results: All participants reported using CDS tools for patient care, with high variability in the frequency of use and the
type of tools used. Fewer clinicians described using machine learning-based systems and risk assessment tools using pre-
dictive analytics. Most clinicians were favorable toward enhanced use of CDS tools for patient care if used along with
clinical judgment and patient preferences. Clinicians described tremendous barriers to the adoption and implementation
of EMR-integrated CDS tools, including clinician resistance, organizational approval, and lack of infrastructure and
resources. Clinicians stressed the importance of communicating evidence on the effectiveness of CDS tools, integrating
tools with existing EMR systems, and having an easy-to-navigate interface. Strategies for the implementation of CDS tools
included an organizational champion, technical assistance, and education and training.

Conclusions: CDS tools have the potential to be valuable assets in treating patients in primary care and could improve
diagnostic accuracy, enhance personalized treatment plans, and ultimately advance the quality of patient care. There are
many concerns with the use of EMR-integrated CDS tools in primary care that should be considered including evidence of
the tool’s effectiveness, data security and privacy protocols, workflow integration, and clinician burden.
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Introduction

In the last several decades, there have been tremendous
advancements in digital health technologies including the
electronic medical record (EMR), electronic prescribing
systems, telemedicine platforms, and electronic tools
designed to enhance clinical decision-making. Clinical
decision support (CDS) tools are digital technologies that
assist in the capture, assessment, validation of data, and/or
interpretation of evidence for point-of-care decisions by
clinicians, patients, and families." CDS tools support or pro-
vide recommendations to healthcare professionals about the
prevention, diagnosis, or treatment of a disease or condi-
tion. These tools include automated alerts and reminders,
evidenced-based clinical guidelines, condition-specific
order sets, documentation templates, medical and pharma-
ceutical reference information, and clinical workflow tools.?
While web-based CDS applications administered through
desktop, tablet, or smartphones are commonly used, the
availability and usage of EMR-integrated CDS tools in
office-based primary care settings is less frequent.> Many
EMR-integrated CDS tools support screening or treatment
of chronic diseases such as cardiovascular (CV) disease,
diabetes, and depression. More advanced EMR-integrated
CDS tools are based on artificial intelligence (Al) or
machine learning system(s) that make predictions or recom-
mendations based on machine and human-based inputs.* Al
has the potential to improve medical treatment, clinical care,
and healthcare workflow. From being able to predict health
conditions and generate precise treatment plans to organiz-
ing appointment scheduling, billing, and patient records, Al
offers new opportunities for clinicians and healthcare orga-
nizations.” In primary care, advanced EMR-integrated CDS
tools have tremendous potential to improve the diagnosis
and treatment of specific diseases since these tools can be
designed to access real-time patient data and combine
patient data with data extracted from a computerized knowl-
edge base.’

Numerous studies on the effectiveness of CDS tools
have found improvements in process-related outcomes
such as increased screening rates and a reduction in incom-
plete or unclear ordering; however, fewer studies have eval-
uated and reported patient outcomes.>’ A meta-analysis
review of randomized and quasi-randomized control trials
on various CDS tools found significant, yet modest,
improvements in the proportion of patients receiving
desired care and small improvements in patients receiving
standard of care.® In primary care, several studies provide
supporting evidence on specific CDS tools for improving
the quality of patient care, reducing clinician administrative
burden, and/or decreasing time to treat patients.”'

Despite a recent surge in research on the effectiveness of
specific CDS tools, challenges remain regarding the low
adoption of CDS tools among clinicians.'*™'* Previous
research found a number of issues that influence adoption

and implementation including problems with usability,
workflow integration, alert fatigue, lack of clinician training
and familiarity with tools, concerns with data quality and
reliability, costs and resource constraints, and cultural and
organizational barriers.®'*~'® Many clinicians support the
concept of CDS,?*?! but struggle when incorporating deci-
sion support into their workflow for patient care, especially
when there are organization-directed changes to the EMR
that are forced on clinicians and require changes to clinical
routines.> Additionally, EMR-integrated CDS tools meant
to improve patient outcomes could extend health care
disparities due to the algorithms these systems are based
on. Such algorithms can exclude risk factors for certain
populations and/or lack appropriate representation of all
population subgroups.” Furthermore, providers and organi-
zations in low-resource settings, such as safety-net organi-
zations, may have limited access to EMR-integrated
CDS tools and/or health information technology, further
widening disparities in quality of care.

In order to achieve the quadruple aim of healthcare®*—
to improve population health, to provide high-quality,
cost-efficient care, in a satisfying and supportive work
environment—it is critical to understand the factors that
influence clinicians’ decisions to use CDS tools so that
developers can take this information into account to build
innovative tools**** and/or interfaces®> with appropriate
support and guidance for implementation. Therefore, it is
central to understand clinician perspectives on the adoption
and implementation of CDS tools in primary care practice
settings.>¢ 2%

This research is unique in that our aim was to capture
perceptions on the implementation and use of CDS tools
from physicians, nurse practitioners, and physician assis-
tants in various primary care settings across the United
States. Our research objectives were threefold: (1) to under-
stand primary care clinician perceptions on the adoption and
use of CDS tools; (2) to identify facilitators and barriers to
adopting and implementing advanced CDS tools in primary
care; and (3) to develop a portfolio of implementation strat-
egies to support uptake. It is important to understand pri-
mary care clinician viewpoints in order to design CDS
tools that meet the clinical and administrative needs of clin-
icians and to address current challenges with adoption and
implementation.

Methods

This qualitative research is part of a larger study conducted
in the United States from 2021 to 2023 on clinician well-
being and the use of health information technology (HIT)
in primary care practice settings. The study received
approval from the George Mason University Institutional
Review Board (IRB) on March 2, 2021, IRB number
1683652. All participants were informed of privacy and
confidentiality procedures during the consent process.
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Sample

Inclusion criteria for the sample were physicians, physician
assistants, and nurse practitioners with prescribing authority
who work in primary care settings in the United States.
Exclusion criteria for participation were specified as anyone
who was a medical trainee or not a practicing primary care
clinician in the United States. We used a maximum vari-
ation sampling approach to balance clinician characteristics
based on gender, age, and US geographic region. Clinicians
were recruited through snowball sampling and recruitment
through the North American Primary Care Research Group
(NAPCRG) listserv and announcements by the American
Academy of Physician Associates. Recruitment of partici-
pants continued until thematic saturation was achieved and
additional data did not lead to new emergent themes.>’

Data collection

We conducted private interviews with primary care clini-
cians (physicians, nurse practitioners, and physician assis-
tants) between July 2021 and September 2023 using
Zoom videoconferencing software. To support the integra-
tion of innovative findings, interview questions were based
on the Unified Theory of Acceptance and Use of
Technology (UTAUT)*® and the Diffusion of Innovation
(DOI) theories to provide a strong framework for position-
ing and disseminating respondent perspectives.”'~* The
UTAUT provides a framework for individual intentions
and future use behaviors regarding technological innova-
tions, which consists of four key constructs—effort expect-
ancy, performance expectancy, social influence, and
facilitating conditions. The DOI supports the spread of inno-
vations through five main factors that influence adoption
including: the relative advantage, or perceived benefit, of
using an innovation over the current process or product; com-
patibility of the innovation with existing systems and pro-
cesses; complexity of understanding and/or using the
innovation; trialability, the ability to use the innovation before
adoption; and observability, which is the extent to which the
innovation provides tangible results. We used constructs
from the UTAUT and the DOI theories to develop interview
questions with the goal to capture a broad range of information
on factors that influence the decision to adopt and implement
CDS innovations in primary care settings. Interview questions
used for this study are provided in Supplementary File A.
The interviews were conducted by two experienced quali-
tative researchers (DGG and TGS) and lasted between 60 and
90 minutes. Primary care clinicians who completed the inter-
view were provided with a $250 gift card for participation.

Data analysis

Interview recordings were transcribed using Zoom video
conferencing software and cleaned by the corresponding

interviewer. Our qualitative coding process combined
deductive coding, where predefined codes were derived
from existing theories and inductive codes that emerged
through iterative data analysis and interpretation. We devel-
oped an initial codebook based on the UTAUT and DOI
theories and our knowledge on the adoption and implemen-
tation of information technology in clinical settings.

Three qualitative researchers (DGG, TGS, CFH) per-
formed multiple cycles of coding®* over a nine-month per-
iod using NVivo software. Our data analysts met numerous
times to discuss the coding process, data interpretation, evo-
lution of the codebook and coding scheme, and the emer-
gence of key themes.>® After the coding was complete,
two physician researchers (PFC, REK) performed a second-
ary review of key themes and corresponding quotes to
evaluate whether there was sufficient evidence to substanti-
ate themes. During this process, physician researchers
asked questions to the analytic team regarding the themes
and made minor suggestions for rewording theme names
and descriptions. There were no major disagreements
regarding the key themes between the primary analytic pro-
cess and the secondary review.

Results

We interviewed a total of 32 primary care clinicians, which
included 24 physicians, 3 nurse practitioners, and 5 phys-
ician assistants. Participants worked in various practice set-
tings and geographic locations across the United States.
Table 1 provides detailed information on participant
characteristics.

Key themes from the clinician interviews are presented
in three categories: clinicians’ perceptions and experiences
with HIT; barriers and challenges to adopting and imple-
menting CDS tools; and strategies recommended by clini-
cians for the adoption and implementation of CDS tools
in primary care. Table 2 presents key themes and supporting
quotes. Themes related to barriers to the adoption and
implementation of CDS tools in primary care and strategies
for overcoming these barriers were aligned with the
UTAUT and DOI theories. UTAUT theory constructs that
stood out as barriers are related to effort expectancy, per-
formance expectancy, and facilitating conditions, while
DOI constructs around barriers were related to relative
advantage, compatibility, and complexity of the CDS
tool. Strategies suggested by clinicians in our study were
mostly related to the UTAUT constructs of social influence
and facilitating conditions and DOI constructs of complex-
ity, trialability, and observability. Figure 1 presents key
themes aligned with UTAUT and DOI theories.

Clinician perceptions and experiences with HIT

Key themes that emerged from clinician interviews were
ongoing issues with EMRs, widespread use of digital health
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Table I. Participant characteristics (N =32).

Table I. Continued.

Clinician type
Physician
Nurse practitioner
Physician assistant
Participant age group (years)
25 to 34
35 to 44
45 to 54
55 to 64
65 and older
Identifying gender
Female
Male
Practice setting
Academic Medical Center
Private Practice
Community Health Center
Various Settings
Practice size
I to 10
Il to 20
2| to 30
30 or more
Location
Urban
Suburban
Rural
United States Region

Northeast

24 (75%)
3 (9%)

5 (16%)

8 (25%)
9 (28%)
5 (16%)
8 (25%)

2 (6%)

20 (63%)

12 (37%)

15 (47%)
13 (41%)
2 (6%)

2 (6%)

16 (50%)
4 (12%)
6 (18%)

6 (18%)

19 (60%)

7 (22%)

6 (18%)

12 (37%)

South Il (34%)
Midwest 5 (16%)
West 4 (12%)

Experience with health information technology

High 18 (56%)
Medium 7 (22%)
Varies 6 (18%)
Not answered I 3%)

Uses Decision Support Systems (DSS)

Yes 32 (100%)

(continued)

technology across clinician types and practice settings, and
varied use of CDS tools. Most clinicians (26/32) stated
they experience issues with their current EMR system.
These issues include not being able to use the EMR
platform efficiently; inability to view clinically relevant
information; inability to share information because of
interoperability issues within components of the same
EMR or from the EMR to other systems; and increased
work burden associated with entering information in the
EMRs. Numerous participants made comments about
EMR inefficiencies such as “death by a thousand clicks”
(MD55-64F#23)  and  “numerous  hard  stops”
(MD55-64M#9) that prevented them from completing
clinical reporting.

All (32/32) participants reported using CDS tools for
patient care, with high variability in the frequency of use
and the type of tools used. Clinicians described using alerts
and reminders, diagnostic decision trees and algorithms,
interactive guidelines, medication management systems,
and point-of-care applications such as clinical information
and drug databases. Most clinicians (29/32) reported often
using mobile CDS applications at the point-of-care such
as cardiovascular disease (CVD) risk calculators, treatment
guidelines for sexually transmitted diseases (STIs), medical
knowledge resources including UpToDate and DynaMed
Plus, and the Prevention TaskForce application to identify
appropriate screening, counseling, and preventive medica-
tion services.

Clinicians of all age groups (32/32) described using sim-
ple EMR-integrated CDS tools such as Computerized
Provider Order Entry (CPOE), documentation templates,
and alerts and reminders. Numerous clinicians described
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Table 2. Themes and supporting quotes.

|. Clinician perceptions and experiences with HIT and CDS

Theme: Widespread use of Digital Health Technology

We’re a residency site, so | think, given that we tend to embrace trying to be kind of on the cutting edge. We've been
doing telehealth for years and then the pandemic came and we went from like | or 2% telehealth to 100%
telehealth in a week. And we regularly are trying to create tools and applications and integrate them into our
systems.

We have some embedded [tools] that calculate cardiovascular risk and I'll use that in terms of treating for cholesterol. |
have used a program called the Pap App... Which is, it was a great algorithm for treating abnormal paps. | use
Epocrates for looking things up. | mean, there’s definitely tools | use that are like the PMP [Prescription Monitoring
Programs ] which is embedded for evaluating narcotic usage in multiple states.

Theme: Varied use of Clinical Decision Support Tools

We have screening tools, like we have the PHQ-9 in [the EMR]... | don’t use a lot of the [tools in the EMR]. | actually
have them on my cell phone.

I will use [CDS tools] to support things. For example, the American College of Cardiology and the American Heart
Association have an app for figuring out the probability of developing heart disease in the next several years, and I'll
use that with patients to show them what their risk is.

Theme: On-Going Problems with EMR Systems

And one thing that we see quite a bit here is prior authorizations cause a delay in care. And it causes headaches for a
lot of physicians and physicians assistants.

Ease of use, like if there’s a lot of clicks involved. That can be frustrating when you're like I just need to get through this,
| just need to like get this in the system’ kind of thing and you’re having to like click through a bunch of things...

2. Barriers and challenges to implementation of CDS in primary care
Theme: Resistance to Change

... instead of prescribing the way you always have. We’re going to use this tool and start prescribing based on this data.
You might find kind of a cultural resistance to it.

I think a lot of it is going to be. ‘Well, this is the way we've always done it. Um, we hadn’t needed a clinical decision
support tool... Why do we need it now?’

Theme: Time and Effort Required
Time is a big factor as well, and so, sometimes you can lean on your past knowledge or your own brief screening before
you use a decision aid, for instance, because you are limited, with the visits | mean typically primary care visits are 15

to 20 min and it’s just really hard to be able to kind of do multiple things...

Number two is time, you know. You have to take time away from patient care and educate and then you have new
employees joining. ..

Theme: Incompatibility with Current Systems and Processes

The biggest hurdles to overcome would be if you can get it to sync with EMR. If you can’t get it to sync with the EMR you
have to have the user interface be as seamless as possible so that we can just spit stuff in and have it coming.

It depends on how you deliver it. If you deliver it as an application that | can use on my smartphone. That’s fine. If you

MD45-54M#4

PA45-54F#30

MD55-64M# 12

MDé5 + M#7

MD55-64F#23

MD35-44F#2

MD45-54M#21

MD55-64F#23

MD25-34F#6

NP45-54F#25

MD35-44M# 17

MDé65 + M#18

(continued)
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Table 2. Continued.

can deliver it as an application | can use on my computer. That’s fine. If you want me to put it into my electronic
medical record, and that there’ll be several obstacles.

Theme: Requirement for Organizational Approval

...would have to go through a specific committee. That [committee] is under a specific executive and community MD35-44M#27
health center and it would make a decision, and then it has to be discussed by community health center leadership.

It would need to be adopted by the [hospital] system. In other words, we wouldn’t be able to implement something like MD55-64M#12
that in our clinic alone. So, there is an Epic team, an informatics team that would have to analyze the tool and
decide.

3. Strategies for adoption and implementation

Theme: Organizational and Leadership Support

We have, like a few doctors at the top of our leadership, who practice clinically and kind of we get all our updates from PA25-34F#28
them. So, | think if there was someone at the top of an organization that was a proponent of it that would be more
likely to encourage the other members [to use the CDS tool]

...for leadership purposes, if a medical director, for example in a practice agrees to implement it, that would be good. MD25-34F#20

Theme: Designated Champion

| think that you need multiple champions. In my experience even just having one champion | think is necessary, but MD35-44M#27
sometimes it’s insufficient, because sometimes that champion like goes on leave or gets to distracted with other
responsibilities they have competing priorities, so it seems like you really need like multiple champions but yes, |

think the champion is critical.

Whenever something is new someone has to champion it and it’s preferable that it’s a clinician that others would MD55-64F#26
relate to.

Theme: Technical Support

What | honestly think is that a website could be really helpful. You know, maybe, that can be linked to from the tip MD45-54M#9
sheets. You know, if people want more information, that kind of thing. I think that the teaching folks who go around
doing coaching [is also helpful].

...like some sort of lunchtime meeting where providers can log in and kind of have someone walk through and talk to MD55-64M#15
them about it and then | think, having like phone support would be important to in case like people came across
issues...

Theme: Communication of Scientific Evidence

It would depend on how it was presented and what the level of evidence was ...So you know, presenting the evidence MD65 +M#18
and training. You know that the resistance here is nobody likes to learn new stuff, you know it’s going to be more
work, and if they think they already know the subject, then you've got to have, I'll use the word evidence again. ...

| would say, like also making sure that a tool has been studied appropriately and is evidence based. Like | mentioned MD25-34F# 16
some of the older physicians may not buy in as much into evidence-based medicine, but | do think family medicine
and primary care is very much moving into the world of evidence-based medicine...

Theme: Need for User Friendly, Efficient CDS Tools

Making [tools] simple and making them easy to use, and making them sort of as one click as possible. MD55-64M# 14

It needs to be user friendly it needs to be timely, so you have to be able to access it in the moment when you want to MD35-44M#24
access it. And it has to be easy to get the information that you want to get.
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Theory Theoretical Constructs

—

Effort expectancy

Performance expectancy

Unified Theory of Acceptance

and Use of Technology Social influence

Facilitating conditions

e
Relative Advantage
Compatibility

Diffusion of Innovation Complexity

Theory —
Trialability
Observability
—

Key Themes

Barrier: Time and effort required

Barrier: Uncertainty of supporting evidence
Strategy: Use of champions

Barrier: On-going problems with EMRs
Strategy: Technical support

Barrier: Organizational approval
Strategy: Leadership support

Barrier: Resistance to change
Barrier: Incompatibility with current systems/processes

Barrier: Ease of Use
Strategy: User friendly systems

Strategy: Staged rollout

T A 3 A A

Strategy: Communication of evidence

Figure |. Theoretical constructs related to key themes on the barriers and strategies to implement CDS in primary care.

using EMR-integrated CDS tools such as the Patient Health
Questionnaire-9 (PHQ-9) for depression screening. Fewer
clinicians (3/32) described using advanced EMR-integrated
CDS tools based on Al, machine learning systems, or risk
assessment tools using predictive analytics.

All clinicians in our study (32/32) were favorable toward
enhanced use of CDS tools for patient care, as long as these
systems are used in combination with clinical judgment and
patient preferences. Clinicians (32/32) reported that
EMR-integrated CDS tools were preferred over CDS
mobile applications or desktop tools due to increased effi-
ciency and access to patient data. However, clinicians
expressed apprehension toward EMR-integrated CDS tools
and reported concerns regarding the potential for misdiag-
nosis or inappropriate care decisions based on the results
provided by CDS tools, particularly tools developed from
large databases that may not include appropriate representa-
tion of specific populations. Several clinicians (2/32) also
raised concerns about the legal ramifications of using
CDS tools and questioned whether the use of CDS tools
could be subject to medical malpractice liability. Several
other clinicians (2/32) were concerned with the potential
for overreliance on the results of CDS tools, which may
lead to not developing clinical knowledge or losing clinical
knowledge over time. During discussions on factors that
influence the adoption of CDS tools, the majority of clini-
cians (26/32) stated they would like to see the “evidence”
that a specific CDS tool resulted in improved patient out-
comes including published results from pragmatic clinical
trials.

Facilitators and barriers to adopting and
implementing CDS tools in primary care

Clinicians in our study detailed a range of barriers related to
the adoption and implementation of CDS tools in their prac-
tice environments, which included resistance to change; a
perception of too much time and effort for adoption and
implementation; incompatibility with current systems and
processes; and the need to get organization approval for
adoption.

Multiple clinicians described difficulty in adopting CDS
tools due to fellow providers, often those practicing the
longest, resisting adoption. One physician stated, “If you’ve
been doing this for thirty years, there might be a risk that
you’re going to say, ‘Well, I already know how to handle
this particular decision” (MD45-54M#21). Multiple clini-
cians made similar comments to the following from a phys-
ician assistant “There’s always going be somebody who
doesn’t have a desire, you know, and they’re just going to
do what they’ve always done” (PA45-54F#30).

All clinicians (32/32) remarked that their decision to
adopt decision support tools depended on how much time
and effort would be required of them, particularly due to
their high patient workload. As one clinician mentioned,
“Even if I'm willing to be adaptive, I have 20 patients to
see today and then need to get home and take care of my
family” (MD45-54M#9).

There was also a major concern regarding whether CDS
tools could be integrated into their EMR system. One clin-
ician referred to the integration of CDS tools in their EMR
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as “the biggest hurdle to overcome” (MD35-44M#17).
Another commonly reported worry was “minimizing
clicks” (MD55-64M#14). As one clinician noted, “If there’s
a lot of clicks involved, that can be frustrating when you’re
like, ‘I just need to get through this’” (MD35-44F#2). One
clinician noted the importance of how such tools would be
delivered, stating, “If you deliver [the tool] as an application
I can use on my smartphone, that’s fine. If you can deliver
[the tool] as an application I can use on my computer, that’s
fine. If you want me to put it into my EMR ... there will be
several obstacles” (MD65 + M#18). Most clinicians (29/32)
stressed the need to get organizational approval before
adopting a new decision support tool. One clinician stated,
“In order for me to use [new] software, I need to get permis-
sion from [the hospital] system, which could be, you know,
a five-year process (MD65 + M#18).

Effective approaches for the implementation of CDS
tools in primary care

Participating clinicians described a range of strategies for
the adoption and effective implementation of CDS tools
including designation of an organizational champion, edu-
cation and training, and technical assistance. For the deci-
sion to adopt a specific CDS tool, clinicians (32/32)
pointed out the need for tools to be efficient and to have a
user-friendly interface. One physician stated “It needs to
be user friendly, it needs to be timely, so you have to be
able to access it in the moment when you want to access
it. And it has to be easy to get the information that you
want to get” (MD35-44M#24). Many clinicians (26/32)
also expressed the need for supporting evidence of the
tool’s effectiveness, such as the quote from one physician
assistant ““...if it comes from a university, a reputable one.
You know, if it’s not biased and informed with real data”
(PA35-44M#31).

Most clinicians (31/32) reported that an organizational
champion for the adoption and implementation of new
CDS tools was critical. One clinician stated “It would
take much longer to get to success if you didn’t have a phys-
ician champion” (MD55-64F#19). Most (28/32) clinicians
believed that technical assistance was important for imple-
mentation, including websites, written instructions, how-to
guides, and training sessions. One participant suggested
“training to introduce the tool to providers and how to use
the tool through the EMR ... whether it’s a five-minute
video session or a 30-minute meeting where people could
ask questions” (MD55-64F#15).

In discussions with clinicians on whether a new CDS
tool should be implemented in stages or all at once, the
majority (24/32) indicated that a staged rollout would be
more successful. Numerous clinicians made comments
similar to the one from this physician “I think a staged
roll out would work better ... the process lets you get it

settled and stabilized, and then rolling it out more broadly
when it’s likely to be successful ... (MD45-54M#20).
Another suggestion was to pilot test the CDS tool. “A pilot
program for three months or so.... The people who were
comfortable using it could then help to train and show other
providers on how to use it and give their tips and tricks”
(MD55-64F#15).

Discussion

EMR-integrated CDS tools are being developed at a rapid
pace and offer a diverse range of functionalities to aid clin-
ical decision-making.>> These tools have the potential to
improve patient safety, enhance adherence to evidence-
based practices, and reduce medical errors.’

The main purpose of our study was to gain an in-depth
understanding of primary care clinician use of CDS tools
and their perspectives on adoption and implementation.

Our study found numerous barriers to implementing
CDS tools in primary care including the need for organiza-
tional approval for the adoption of new EMR-integrated
CDS tools, extensive issues with integration of CDS tools
within the EMR, and adjustments to clinical workflow. In
addition, some practices may not have the technical staff
required to integrate new CDS tools into their EMR systems
or may have policies that prohibit modifications.*®
Participants in our study also indicated that other clinicians
in their practice may be resistant to the use of new CDS
tools. Individual factors that may be related to resistance
include a lack of confidence in the tool, an increase in stress
related to using the tool, or a lack of knowledge about the
tool or required changes in patient care.>’ In addition, clin-
icians in our study had previous negative experiences with
the use of digital technologies that influenced their percep-
tions on the adoption and implementation of CDS tools.
Numerous clinicians reported negative experiences with
their EMR, which resulted in disruptions to patient care,
additional time required for data entry leading to poor work-
life balance, and increased levels of burnout. Similar issues
have been reported by other researchers studying clinicians’
experience with the EMR and/or CDS tools, including time
constraints, staff shortages, increased burnou‘[,lz’15 insuffi-
cient training, documentation taking time away from patient
care, and becoming exhausted from “button clicking”.'®

Clinicians’ suggestions for implementation of EMR-
integrated CDS tools included identification of an organiza-
tional champion, on-site and web-based training sessions,
and technical assistance such as a website, call center help
desk, and how to guides. A systematic review of peer-
reviewed literature on CDS tools found the most frequently
reported implementation strategies included education on
the CDS tool, use of external facilitation or practice coa-
ches, identification and use of clinical champions, changes
to workflow and procedures, and use of an audit and feed-
back mechanism.” Participants in our study also voiced
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strong opinions that the adoption decision for advanced
EMR-integrated CDS tools should be based on scientific
evidence and that CDS tools have sufficient systems for
data security. A mixed quantitative and qualitative study
on primary care provider perspectives on CDS tools also
reported data concerns among providers, such as data secur-
ity, privacy, and accuracy, noting “accuracy of data ... and
the tool should be clinically tested.”*® Other researchers
recommend that users have access to clear information on
the processes and algorithms that determine the outputs of
CDS tools."? This transparency is essential so that clinicians
have sufficient information on the factors underlying the
CDS recommendations so they can compare the recommen-
dation provided by the CDS tool with their own knowledge
and experience.'’

It is critical to include clinician perspectives in the design
and testing phases for new CDS tools, which will aid in
identifying the functions and features necessary to meet
the needs of clinicians.”** The use of a participatory
approach that includes clinicians in the design and imple-
mentation phase has been found to be an effective method
to assure adherence and effective functionality of CDS tools
in previous research.***?

For the implementation and dissemination of EMR-
integrated CDS tools, an in-depth practice assessment is
needed to facilitate planning for modifications in care pro-
cesses and administrative tasks for the effective use of these
tools in primary care. Also, an assessment of CDS tools
should consider integration with current HIT systems, mod-
ifications to the work process, and clinician and staff time
and effort. The process should also include field tests to
understand the effectiveness of the tool within realistic prac-
tice conditions. Strategies to reduce user distrust include
communications that reference expert knowledge and cita-
tions of published research that highlight evidence of the
CDS tool’s effectiveness in primary care.’

Our participants also raised concerns regarding ethical
issues, liability, and the potential for overreliance on
digital technologies. Ethical issues include the introduc-
tion of bias that may result in disparities if the CDS tool
is based on research or algorithms that lack representation
of population subgroups or exclude risk factors for specific
population subgroups.® The clinician apprehension seen in
our study is shared by many groups who are concerned
that bias is incorporated into the knowledge base used to
support advanced CDS tools that may intensify racial
and ethnic bias and result in inappropriate care.® To
address this issue, experts recommend the development
of national standards for collecting and handling health-
care data and additional safeguards to protect the privacy
and security of data.**™* At a policy level, both
President Biden and President Trump issued Executive
Orders to advance the development of Al and establish
standards for using Al in healthcare and other industries,
including supporting responsible development of Al

algorithms and tools for clinical care.**® Experts also raise
concern about payment for the purchase of new technologies
and suggest that the Centers for Medicare and Medicaid
Services (CMS) needs updated methods to monitor and reim-
burse practices for EMR-integrated CDS tools and imple-
mentation processes.®*’

The results of our research support previous reports
that recommend the need for clinicians to be part of the
planning, development, implementation, and evaluation
processes for new CDS tools and the need for an assessment
of whether the use of CDS tools will add to or alleviate clin-
icians’ workload.

48-50

Limitations

There are several limitations that should be considered
when reviewing the findings. The qualitative approach
and sampling issues limit the interpretation of the findings
to hypothesis generation. We did, however, include meth-
ods to improve the credibility, confirmability, dependabil-
ity, and transferability of the findings, which include the
use of a semi-structured interview guide, a multidisciplinary
team for data analysis, secondary review of themes by phys-
ician researchers, and maintenance of an audit trail of theme
development and analytic decisions.”’ We experienced
challenges in recruiting primary care clinicians to partici-
pate in the study during the response to the COVID-19 pan-
demic; in response, we extended enrollment to a 2-year
period. Clinicians who responded to our recruitment
announcement but declined to participate stated “lack of
time” as the reason for not participating. Our approach
may have inadvertently involved response bias. We
recruited a high number of clinicians from the northeast
and southern states and a high number of clinicians in aca-
demic settings, which may have introduced a biased discus-
sion of challenges experienced in those settings that do not
exist in other primary care settings.

Conclusion

EMR-integrated CDS tools have the potential to improve
personalized patient treatment. Most clinicians in our study
were favorable toward the use of CDS for patient care, as
long as these tools are used along with clinical judgment
and patient preferences. There are many concerns with the
use of EMR-integrated CDS tools in primary care that
should be considered including evidence of the tool’s
effectiveness, data security and privacy protocols, workflow
integration, and clinician burden.
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