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Abstract

Background: Electronic health records (EHRs) are widely used in health care systems across the United States to help clinicians
access patient medical histories in one central location. As medical knowledge expands, clinicians are increasingly using
evidence-based point-of-care information (POCI) resources to facilitate clinical decision-making in medical practices. While
these tools can improve clinical outcomes, few studies have assessed clinicians’ opinions on integrating them with EHRs.

Objective: This study aims to assess clinicians’ attitudes and the perceived value of POCI resources for finding medication-
and disease-related information in clinical practice and their integration with EHRs.

Methods: Semistructured interviews were conducted with 10 clinicians from various roles and specialties between December
2021 and January 2022 at Brigham and Women’s Hospital in Boston, Massachusetts. A content analysis approach was used to
examine participants’ responses and feedback on their current use of POCI resources, barriers and facilitators, mobile app use,
and recommendations for improved integration.

Results: Of the 10 participants, 6 (60%) were female, 9 (90%) were aged <40 years, and 8 (80%) had ≤10 years of experience
in clinical practice. While UpToDate was the most preferred disease-related information resource (n=9, 90%), preferences for
medication-related resources varied, with 2 (20%) participants favoring Micromedex, 2 (20%) favoring Lexicomp, 2 (20%)
favoring Brigham and Women’s Hospital–specific drug administration guidelines, 2 (20%) favoring UpToDate, and 1 (10%)
favoring Medscape. Most participants used their preferred tools weekly. Most clinicians preferred comprehensive POCI tools
with clear, navigable layouts that eased and quickened the search for information. Features such as heavy text density, the lack
of citations, and frequent log-ins to access the tool were viewed as barriers that limited content legibility, credibility, and
accessibility. Access-related, tool-specific, and integration-related barriers were reported to negatively impact clinical workflow.
Most (n=8, 80%) of the participants reported currently using mobile apps, reasoning that they facilitated quick and convenient
searches for information; however, frequent updates, time-consuming log-ins, and high text density on smaller screens posed
challenges. Most participants favored further integration of POCI resources with EHRs, with all reporting them being currently
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available as embedded links that launch externally. Some recommended that further integration would allow us to leverage existing
POCI tool features, such as chatbots and knowledge links, as well as aspects of artificial intelligence and machine learning, such
as predictive algorithms and personalized alert systems, to enhance EHR functionality.

Conclusions: Participants favored integration to improve usability and optimize workplace efficiency by reducing the amount
of time spent seeking answers to their medication- and disease-related questions. Recommendations on integration highlighted
the need for stakeholder input in developing clinical decision support tools and interfaces that leverage advancements in artificial
intelligence and machine learning while not compromising user experience or increasing time spent on tasks.

(JMIR Med Inform 2025;13:e60191) doi: 10.2196/60191
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Introduction

Background
Being a practicing clinician requires navigating and retaining
an immense and evolving breadth of knowledge as the field of
medicine progresses and standards of care change. To address
the knowledge gaps that arise during a busy workday, clinicians
use a variety of methods to support their clinical
decision-making [1]. To be effective, clinical resources must
be accurate, reliable, helpful, and quickly accessible in
addressing clinicians’questions on various medical topics [1-3].

While it is common to use search engines, such as Google,
clinicians have increasingly come to rely on evidence-based
online information resources, such as point-of-care information
(POCI) tools, to help answer medication- and disease-related
questions that arise during patient care [1]. POCI tools are
evidence-based online information websites and databases that
support clinical decision-making by providing quick and reliable
responses to clinical questions [1,4]. Clinicians can use these
types of clinical decision support systems to find peer-reviewed
literature and clinical practice guidelines to inform standards
and practices used during patient care delivery [1,4]. BMJ Best
Practice, DynaMed, Micromedex, and UpToDate are some
examples of POCI tools that have different content areas of
focus with a wide range of features, layouts, and modes of access
[1,4]. Health care organizations often offer access to a variety
of online resources via institutional subscriptions, including
collections of electronic textbooks and journals, search tools
for bibliographies and abstracts of primary literature (eg,
PubMed or Embase), and more focused resources, such as the
Natural Medicines Comprehensive Database [4].

Online information resources often include barriers that
challenge their users at the point of care. For example, clinicians
have reported that some POCI tools are difficult to navigate,
thereby prolonging their search time, lack depth in their
explanations, and provide unsatisfactory answers, all of which
might affect their acceptance and use [2,5]. However, these
resources have been proven to enhance the delivery of care and
clinical outcomes when properly implemented by improving
diagnostic accuracy and treatment plans [6,7]. Therefore, a need
exists for innovative methods to address these barriers and
optimize POCI tools to best meet clinical needs.

There have been increasing efforts to integrate POCI tools with
electronic health records (EHRs) to improve usability and
clinical workflow [8]. Examples include the ability to access a
resource directly from the EHR without having to launch it via
an external browser and the option to download apps to access
the tools via mobile devices. If effectively implemented,
integrating these tools may help optimize the speed of
information retrieval and reduce clinician burden during searches
for information to inform clinical practice [8]. Furthermore,
clinicians’ input on the integration of these tools can help
identify potential areas for improvement due to their experience
with using these tools in the clinical setting [2,5,8].

Objectives
This study aimed to assess clinicians’attitudes, current use, and
the perceived value of POCI tools for finding medication- and
disease-related information. In addition, this study examined
the attitudes of clinicians toward the integration of POCI tools
with EHRs, identified barriers and facilitators, and solicited
recommendations for improved integration.

Methods

Study Design and Setting
We conducted semistructured interviews with clinicians (30-45
min) employed at the Brigham and Women’s Hospital (BWH)
in Boston, Massachusetts, from December 2021 to January
2022.

Study Participants, Sampling, and Recruitment
Our targeted recruitment method sought to engage clinicians
from a diverse range of specialties and experiences. Physicians,
physician assistants (PAs), pharmacists, and registered nurses
providing patient care in internal medicine, infectious diseases,
neurology, and critical care were included. We used purposive
sampling to recruit from a pool of participants who completed
a usability study on the combined DynaMed and Micromedex
with Watson tool (DynaMedex, hereafter referred to as the
combined tool), given their experience with this POCI tool
[2,9,10]. Participants involved in the usability study were asked
if they would be interested in taking part in a subsequent study;
thereafter, all interested individuals were invited to participate
in this study. The combined tool was selected for evaluation as
it represented typical medication- and disease-related
information resources that clinicians commonly use. It also
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incorporated artificial intelligence (AI)–powered features, such
as a conversational interface to facilitate search.

Interview Guide
A semistructured interview guide was developed in collaboration
with subject matter experts (MGA, DLS, and DWB), a human
factors expert (PMG), and an experienced qualitative researcher
with expertise in the topic investigated in the study (RR;
Multimedia Appendix 1). We added preliminary questions to
better understand participants’ clinical backgrounds and their
previous use of the POCI resources to gather feedback on their
experiences using these resources in their particular practice.
The guide was then piloted with 1 clinician and the internal
research team to identify areas for improvement and ensure
perspectives could be shared without input from the interviewer.
We integrated the feedback received from the pilot by revising
the guide to address gaps and concerns.

The revised and final guide contained 15 open-ended questions
divided into 4 parts. Part 1 comprised questions about
participants’ demographics and clinical backgrounds. Part 2
addressed their use of current clinical tools, part 3 inquired
about Micromedex and DynaMed use, and part 4 explored their
experiences with the combined tool and recommendations for
integrating it with the EHR. The combined tool was deployed
as a use case to assess participants’ perceptions of the value of
integrating the information resources.

Ethical Considerations
The study was exempted by the Mass General Brigham
Institutional Review Board (protocol #2021P001813). All
participants provided verbal informed consent to be interviewed
and recorded before starting the interview. Participants could
opt out and stop the interview at any time without providing a
reason. All interview data were deidentified to protect
participants’ privacy and confidentiality and stored on
password-protected computers behind the firewall at Mass
General Brigham. Each participant received a US $50 Amazon
gift card as compensation for their time participating in the
study.

Data Collection and Analysis
All interviews were conducted on Zoom (Zoom
Communications, Inc) by SD. The video recordings were

transcribed by a professional transcription company. Using a
content analysis approach, 2 reviewers (SD and MM)
independently abstracted data from the transcripts and entered
it into a Microsoft Excel document organized according to the
sections of the interview guide. Similar ideas were grouped
together to identify and summarize a set of concepts for each
interview topic [11]. The reviewers cross validated each other’s
groupings to ensure that the data analysis was consistent and
replicable [12]. To further validate their findings and ensure
transparency in the review process, the reviewers met with the
experienced researchers (RR and AS) to discuss discrepancies
and achieve consensus [12]. The results were structured
according to the concepts derived from each section of the
interview guide and were titled as follows: participant
demographics and clinical backgrounds, overview of current
practices, use of preferred web-based tools in current practice,
barriers to using web-based information resources in current
practice, preferred mobile apps, and attitudes on integrating
web-based information resources into the EHR. We
subsequently report the study findings using the terms a few
(30% or fewer participants), some (>30% and <70% of the
participants), or most (>70% of the participants) to describe the
frequency of perspectives shared and specific patterns in
participant responses. Data saturation was reached after 10
interviews, as no new significant themes emerged, with key
themes consistently repeated across participants, indicating that
further interviews would not provide substantially different
insights [13].

Results

Participant Demographics and Clinical Backgrounds
We contacted 12 clinicians from BWH and interviewed 10 with
diverse clinical backgrounds and experiences (Table 1). Of these
10 participants, 3 (30%) physicians, 3 (30%) pharmacists, 2
(20%) PAs, and 2 (20%) nurses were interviewed. Most
clinicians identified as female (n=6, 60%), were aged <40 years
(n=9, 90%), and had ≤10 years of experience practicing (n=8,
80%). Half (5/10, 50%) of the participants self-reported being
in leadership roles in their practice, and there were equal
numbers working in inpatient and outpatient settings.
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Table 1. Demographic characteristics and clinical backgrounds of study participants (N=10).

Participants, n (%)Characteristics

Sex

6 (60)Female

4 (40)Male

Age group (y)

2 (20)21-30

7 (70)31-40

1 (10)41-50

Clinical role

3 (30)Physician

2 (20)Physician assistant

3 (30)Pharmacist

2 (20)Registered nurse

Specialty

3 (30)Critical care

1 (10)Infectious diseases

4 (40)Internal medicine

2 (20)Neurology

Duration of practice (y)

3 (30)<1-5

5 (50)6-10

1 (10)11-20

1 (10)21-30

Duration of practice at BWH a (y)

1 (10)<1

5 (50)2-5

4 (40)6-10

Clinical setting

5 (50)Inpatient

5 (50)Outpatient

Leadership role

5 (50)Yes

5 (50)No

aBWH: Brigham and Women’s Hospital.

Overview of Current Practices
All interviewed clinicians reported using various web-based
resources to look up information in clinical settings (Table 2).
There was substantial overlap in the resources used to find
medication- and disease-related information. Participants
favored web-based tools that were available within the EHR as
links from a pull-down resource menu. Most participants used
POCI tools, such as Micromedex (6/10, 60%), UpToDate (5/10,
50%), or Lexicomp (3/10, 30%), to find medication-related

information. UpToDate (9/10, 90%) or primary literature
databases (4/10, 40%), such as PubMed and Google Scholar,
were used most often to find disease-related information. A few
participants reported accessing web-based content resources,
such as hospital-based policies or clinical practice guidelines,
before using POCI tools because they provided more
specialty-specific information. A few participants relied on
direct communication with others, such as calling a pharmacy
or consulting with colleagues for medication-related questions.
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Table 2. Reported use of web-based medication–related and disease-related information resources by study participants (N=10)a.

Participants who re-
ported using the dis-
ease-related re-
source, n (%)

Participants who re-
ported using the
medication-related
resource, n (%)

Type of resourceBrief descriptionbName of resource

2 (20)2 (20)Content resourceClinical practice guidelines provide best
practice recommendations based on evi-
dence-based research on how to identify
and treat medical conditions [14].

Clinical practice guidelinesc

1 (10)N/AePOCId toolDynaMed is a clinical decision support tool
that provides clinicians with evidence-based
information for quick answers at the point
of care [15].

DynaMed

1 (10)1 (10)Content resourceHospital-based policies are the rules and
guidelines adopted by hospitals that guide
decisions and standards of practice [16].

Hospital-based policiesf

N/A3 (30)POCI toolLexicomp is a drug reference database that
provides evidence-based recommendations
to help clinicians treat and counsel patients
on their conditions and medical histories
[17].

Lexicomp (through UpToDate)

1 (10)1 (10)POCI toolMedscape is an online platform that pro-
vides access to medical news, expert feed-
back, and medical and disease information
while supporting clinicians with profession-
al education opportunities, including contin-
uing medical education [18].

Medscape

N/A6 (60)POCI toolMicromedex is a comprehensive database
that provides information on medications,
diseases, and toxicology to support diagnos-
tic and treatment decision-making in clinical
practice [19].

Micromedex

4 (40)2 (20)Content resourcePrimary literature databases are platforms
that provide access to journal articles on
health and medical sciences and other relat-
ed content [20].

Primary literature databasesg

9 (90)5 (50)POCI toolUpToDate is a subscription-based clinical
decision support resource that helps clini-
cians access evidence-based medical infor-
mation while facilitating patient care [21].

UpToDate

aPercentages added to >100% because participants reported using multiple tools.
bThe descriptions were taken from the official websites of the products and tools.
cExamples are Johns Hopkins Antibiotic Guide, Fast Facts, drug administration guidelines, and the Centers for Disease Control and Prevention Opioid
Guideline.
dPOCI: point-of-care information.
eN/A: not applicable.
fExamples are Brigham and Women’s Hospital policies, such as the empiric antibiotic guide.
gExamples are PubMed, Embase, and Google Scholar.

Use of Preferred Web-Based Tools in Current Practice

Overview
All participants expressed a preference for specific web-based
resources. A few participants preferred Micromedex (2/10, 20%)
or Lexicomp (2/10, 20%) to find medication-related information,
and 10% (1/10) of the participants used both tools
interchangeably. Other preferred medication resources included
clinical practice guidelines (ie, BWH-specific drug
administration guidelines; 2/10, 20%), UpToDate (2/10, 20%),

and Medscape (1/10, 10%). UpToDate (9/10, 90%) was the
most favored resource for finding disease-related information.
Moreover, 10% (1/10) of the participants preferred using
Medscape.

Reasons for Selection
The reasons for selecting preferred tools were similar for
medication- and disease-related resources. Most participants
preferred their tool due to its targeted information, function,
and capabilities, while some favored their tool for its
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comprehensiveness in combining both disease- and
medication-related information into one place.

Most participants found it convenient to use tools that they were
familiar with and were quickly accessible, often through the
EHR. For example, one physician stated the following:

[I will] probably go to UpToDate because it is easily accessible,
and I [am] familiar with that. UpToDate is my go-to...because
of the familiarity and ease of access. [Internist]

Most participants also acknowledged that content and layout
influenced the selection of their preferred tool, especially when
the tool’s design made it easy to find information quickly:

[It is] designed with the clinician in mind in the sense
that you can search through it, you can click by topic,
you can click within subtopics...You can narrow in
on what it is that you need help with. [Neurologist]

Given their reliance on evidence-based information, most
participants selected tools based on their assessments of whether
the information provided was reliable and credible. For instance,
some participants favored evidence-based disease-related
resources because they helped them learn about unfamiliar topics
and clinically reason through possibilities while generating
differential diagnoses for a medical case:

It’s a good start for me to go to something like
UpToDate for a disease state that I’m not familiar
with, just because it does give you a general
recommendation, but it also ties in a lot of the most
recent guidelines of literature. [Critical care
pharmacist]

Finally, a few participants were encouraged to use their tool
because it offered continuing medical education (CME) credits:

Because it also provides CME, I want to make sure
that I have my information passed through because
I can collect some CME through my searches.
[Internist]

Experience With Preferred Tool
Most participants reported positive experiences using their
preferred information resource, finding it useful, usable, and
informative. Some participants expressed their appreciation for
clear layouts, bulleted formats, in-depth explanations, and
embedded links to supporting literature, which helped provide
evidence-based recommendations:

I think both are...usable. I appreciate that
Micromedex has both the short version of things, but
then you can also look at an in-depth version that
expands beyond the monograph and to citing more
data and the reason behind certain recommendations.
[Infectious disease pharmacist]

I think [it is] comprehensive. I think...[it is] accurate.
I like that [there are] links to references so you can
choose to read the primary research. [Neurologist]

One participant felt it was important that their tool provided
details on when the information was updated, and another
mentioned the positives of being able to access information that

is specific to their institution’s policies through their tool on the
EHR system.

While most participants reported positive experiences using
their information resources, they also expressed shortcomings,
such as a lack of depth in certain areas and longer times spent
looking for information. These caveats are further explained as
follows:

Sometimes [there are] specific questions that are a
little bit more in depth that [are not] really covered
by some of these resources, but [that is]
expected...Resources [cannot] cover everything.
[Critical care pharmacist]

I think [in] UpToDate...you need to scroll a little bit
more and the way [it is] laid out, I find it just takes
me longer to read it. [Neurologist]

In addition, a recurrent theme mentioned was high text density
and large paragraphs, which made navigation difficult, especially
when trying to quickly skim through the text. Some participants
did not feel that the navigation bars helped to reduce the time
spent looking for information, as mentioned in the following
statements:

What I think [it is] missing is...sometimes the
paragraph format is too long...I find that [it is] a little
bit too much information. Sometimes, when [you are]
reading something new or when [you are] not sure
what [you are] looking for, [it is] harder to zone into
exactly the point that you want. [Neurologist]

It was also noted that it was more time consuming to find
specific answers regarding disease-related questions as opposed
to medication-related ones because disease-based sections were
more text dense. For example, one participant stated the
following:

You pretty much know, no matter what medicine you
look at, how much content, and how is it laid out, and
[that is] very predictable. I think for diseases, it can
be a little bit more vast. Sometimes, you might need
to narrow your search a little bit more or figure out
which section you want to jump to because you really
do not have time to read the whole thing, nor are the
sections always finite because [they] can sometimes
be super-long depending on the disease. [Internist]

Accessing Resources
Most participants accessed their preferred resource through their
institutional EHR system. Once in the EHR, some participants
described a variety of pathways to their preferred resource,
which all involved clicking an embedded link to launch an
external web browser that redirected to the resource website.
Information resources could be accessed through the resources
drop-down in the EHR, the KnowledgeLink portal of the EHR,
or the institution’s handbook containing electronic references
for clinical use. Resources were also located in the hospital
employee intranet through Citrix Workspace. These pathways
were discussed in the following statement:

For at least me, specifically, within Epic [there are]
tabs that they have embedded links for clicking on
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access to UpToDate, Micromedex, so [that is] the
easiest way for me to do so. [Critical care pharmacist]

A few participants accessed the resources directly through a
web browser because they found this to be a quicker and easier
method. They expressed dislike for Internet Explorer (Microsoft
Corporation) as a default browser, stating that it is not
user-friendly. One pharmacist explained as follows:

I honestly generally just pull up a web browser tab
and do it that way, because [that is] through Chrome,
which is much quicker than if you click on it through
Epic. It goes through Internet Explorer, which is an
awful browser. [Infectious disease pharmacist]

Frequency of Use
Half (5/10, 50%) of the participants estimated using their
preferred medication-related resource either once or a couple
of times a week. Conversely, 30% (3/10) of the clinicians used
it daily, and a few used it monthly, depending on their clinical
needs. Regarding preferred tools for disease-related queries,
60% (6/10) of the participants used them on a weekly basis,
30% (3/10) used them monthly, and 10% (1/10) used them on
a daily basis.

Timing of Use
Most participants gave a broad range of answers for when they
used their preferred resource in the context of patient care,
regardless of their clinical background. All participants accessed
their tool at different times throughout the patient care journey.
Approximately 70% (7/10) of the clinicians used their tool
before a patient encounter, often to learn more about the
patient’s condition; 70% (7/10) of the clinicians used the
resources during encounters, and 60% (6/10) of the clinicians
used them after an encounter while writing notes or looking up
additional information. Moreover, 60% (3/5) of the inpatient
clinicians also reported using their preferred resource during
rounds. Most participants said they would be most likely to use
a combination of the aforementioned time points, depending
on their needs, as noted in the following response:

If I [have not] heard of a disease, then I would
obviously want to learn about it just before going to
see the patient...so I can understand what [we are]
doing a little bit better if it impacts why [they are] in
the hospital. Then, maybe after, if they have the new
diagnosis on the differential, I would look into it just
to make sure I totally understand what [they are]
thinking is going on for a patient. [Critical care nurse]

Page Utility
Most participants were on a specific page of the EHR when
they decided to seek medication- or disease-related information
in their tool. For instance, most participants reported using the
clinical notes page when looking for disease-related information

from their tool, while the medications list page was most
frequently used when looking for medication-related guidance
in their tool, as described in the following statements:

[There are] medication searches and disease
searches, and those definitely have different views.
The medication searches would happen on the
medication tab, versus disease searches would
probably be more likely in the Notes or the Past
Medical History section. [Infectious disease
pharmacist]

I would most likely be on the medication
administration page just because that [is] where the
medication order is, and I have that in front of me.
[That is] what I need to access to look up the
information. [Internal medicine nurse]

Notably, one pharmacist mentioned being on the results page
of the EHR when they launched their medication-related
resource, as articulated in the following statement:

If I’m looking to see about an adverse event, I might
be on the Results tab to see how labs are trending
compared to what might be published. [Infectious
disease pharmacist]

Another pharmacist reported using their tool for disease-related
questions while navigating the medications list page to better
understand how medications may impact a patient’s condition.

Barriers to Using Web-Based Information Resources
in Current Practice
Most participants reported a range of access-related,
tool-specific, and integration-related barriers that negatively
impacted clinical workflow (Multimedia Appendix 2).
Specifically, some users found it challenging to rely on
institutional permissions to access resources, efficiently navigate
to their preferred tools from the EHR, and find information in
the resources when the pages were too wordy.

Preferred Mobile Apps
Details about the use of preferred mobile apps and barriers to
use in current practice are described subsequently. The use of
mobile apps to access POCI resources reported by the study
participants is given in the subsequent sections.

In total, 8 (80%) of the 10 participants reported currently using
mobile apps to access POCI resources (Table 3). These
participants accessed these apps on phones or tablets when a
desktop computer was not available:

Folks that are running around and seeing dozens and
dozens of patients, and only might have phone access
between seeing patients. [Infectious disease
pharmacist]
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Table 3. The current use of mobile apps reported by study participants to access point-of-care information resources.

Clinical rolesParticipants, n (%)aCharacteristic

Name of mobile app (n=8)

1 pharmacist1 (12)Lexicomp

1 nurse1 (12)Medscape

1 MDb and 1 pharmacist2 (25)Micromedex

2 MDs, 1 pharmacist, and 2 PAsc6 (75)UpToDate

2 MDs, 2 pharmacists, 1 PA, and 1
nurse

6 (75)Otherd

Frequency of use (n=8)

2 PAs and 1 nurse3 (38)Daily

1 pharmacist1 (12)Once a week

1 MD and 1 pharmacist2 (25)Once a month

2 MDs2 (25)A few times per year

At what point in the patient encounter were the apps used? (n=8)

3 MDs, 1 PA, 1 pharmacist, and 1
nurse

6 (75)Before

1 PA and 2 pharmacists3 (38)During

3 MDs, 1 PA, 1 pharmacist, and 1
nurse

6 (75)After

1 pharmacist1 (13)Other (pages, off shift, etc)

1 MD1 (20)Patient rounds (inpatient clinicians only; n=5)

aCenters for Disease Control Opioid Guideline, Fast Facts, Johns Hopkins Antimicrobial Guide, Sanford Guide, University of California–San Francisco
Outpatient Medicine Handbook.
bMD: physician.
cPA: physician assistant.
dFrequency reflects the number of participants who mentioned using these mobile apps.

Most participants used UpToDate, Micromedex, and
specialty-specific mobile apps that were also available as
web-based versions. Most of the participants cited the ease of
access, enhanced portability, the speed of information retrieval,
and familiarity with the resources as reasons for using these
apps. They found that these mobile apps were a convenient way
to pull up specific resources quickly, with 38% (3/8) of the
participants using these tools daily (Table 3). For example, one
PA expressed the following:

UpToDate is certainly the thing I’m the most
comfortable [with]. I think especially when [you are
using a mobile device, I feel like your ability to
navigate it quickly is a key to success actually,
depending on what you’re looking for. Also, when
I’m looking something up on my phone [it is] not like
[I am] looking to spend a long time reading something
of interest. [It is] usually like, “I need to know
something right now.” [Internal medicine PA]

Some participants used mobile apps to avoid barriers related to
using desktop tools:

On my phone, I can just click on the app. I [do not]
have to worry about logging in and [it is] faster.
Going to the computer, you have to log in, load and

all that stuff...I only use the app. [Internal medicine
nurse]

One physician appreciated that the mobile versions of the tools
promised the same standards as the web versions. Most
clinicians used the apps before and after patient encounters, and
of the 5 inpatient clinicians, only 1 (20%) used an app during
rounds. Physicians avoided using the tool during patient
encounters, considering it would be inappropriate to be on a
mobile phone in front of patients.

Barriers to mobile app use included challenges navigating
copious amounts of text on smaller screens, updates, and log-ins.
Some participants reported needing the content to be made app
friendly:

[There is] usually either lots of text, if [you are]
talking about disease state management, or lots of
information, if [you are] talking about a drug
monograph...you do a lot of scrolling on your phone
to find what you need. It takes a little bit longer,
versus on the larger screen. [Infectious disease
pharmacist]

One pharmacist described finding the log-in process time
consuming:
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Some of the barriers, like I mentioned, any Apple
application having updates or login maybe if [they
are] retyping a login and stuff like that that either
cost time, or...[if] it was a hospital code [and] I forgot
it [then] I [would not] have access. [Critical care
pharmacist]

Participants who no longer used the apps cited various barriers
that affected their user experience. One physician reported no
longer using a mobile app because the subscription renewal
process and logging in were challenging and time consuming.

Attitudes on Integrating Web-Based Information
Resources Into the EHR

Current Status of Integration With EHR
All participants reported that their preferred web-based resources
were not fully integrated but were generally available as
embedded links that launched external web pages:

[It is] a completely separate link. [It is] not like if you
have atrial fibrillation in your note and [there is] a
link [to] UpToDate. No, you have to open it as a
resource. [Neurologist]

A few participants described partial integration for medication
orders, such as direct hyperlinks to medication information
through an external browser:

In certain medication orders, there are hyperlinks
directly so that it goes straight to the medication
[information] from order in Epic. [Infectious disease
pharmacist]

One participant commented on the customizability of the EHR,
noting that they were able to ease their access to their preferred
tool by personalizing it to meet their needs:

You can set your settings. I had an Epic person...set that up for
me. Epic modified my toolbar in [the] Epic menu and
rearranged things...It tells you what you use the most. There
[are] different ways to arrange things the way you want.
[Neurology PA]

Participants considered full integration to provide quick and
direct access to medication- and disease-related information
within the EHR:

I honestly think the less there is clicking and the more
something is going to directly take you to what you
want the more it’s going to get used. [Internal
medicine PA]

Preferences Regarding Integration
Most respondents favored accessing the resources via embedded
links to external pages:

Probably better if it launches separately because
when in [the] EHR, you [do not] want [what is] in
front of your face to be hijacked by your search,
necessarily. [Internist]

A few preferred the information to be presented within the EHR.
They reasoned that this would provide faster access to
information by avoiding browser-related interruptions. For
example, 20% (2/10) of the participants stated the following:

If it can be further integrated into EHR, it would
definitely be useful. I think everybody benefits from
getting quicker information. [Internal medicine nurse]

I think in EHR. The only reason I say that is because
of consistent browser issues. [Neurology PA]

Suggestions for Improving Integration
Participants proposed a variety of solutions to improve
integration with the EHR. To facilitate the quick retrieval of
information resources, a couple of participants suggested the
following:

You need to have it kind of like in a panel approach,
so like, our EHR, Epic, has a side bar and then the
main page, and the only way I can see it working well
is if it was somehow integrated into that side bar, or
in some sort of pop-up that you could still [see] the
chart behind it. [Infectious disease pharmacist]

You could even put it under the chart search bar so
that [you are] really specifying are you searching the
chart or are you searching information. You could
also integrate it into the search so when you search
the chart, [it is] like,“‘[Here is] the patient
information’or ‘[Here is] information about it.’What
are you searching?” I think that it might be cool to
put it where alerts pop up so if the contraindications
pop-up comes up, it could have a link [to the
resource]. [Neurologist]

[It would] be nice if there was either a dedicated
activity within the EHR or a window or a corner or
an icon where, when you click into it, it expands, and
then [you will] see [the information resource], and
then a search box opens up. Then, when you click
enter, then [it is] okay if it opens up a new browser
or window. Up to that point, it would feel a lot more
integrated because you [are] able to type in your
search string while [you are] still within your EHR.
[Internist]

It was also important to maintain a simple and user-friendly
display with direct pathways to the resources embedded
throughout the EHR, especially to make it easier for users to
find the most relevant resource for their questions, as described
in the following statement:

If I have a question and am not sure which part of the
software I should be using, that is problematic, so
there should be a way to guide you to the most
appropriate application based off [the] question. The
pathway needs to be really streamlined—it has to be
really clear this is where I need to go. [Internist]

Some participants identified existing features of the EHR that
could be leveraged for integrating resources, given their current
usefulness. For example, one participant discussed the potential
use of KnowledgeLinks:

I can see a world in which you put diverticulitis down
as a visit diagnosis and there [is] a little ⓘ next to
diverticulitis and you click it, and it takes you to that
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page. That would be sweet for me. [Internal medicine
PA]

A chatbot was another feature favored by a few clinicians that
could assist in finding information:

You know the little chat box at some websites, like
[you are] on [a] travel [website] and [it] is like, “I
can help?” Maybe if it was there and it was either
just available as a search bar or if it had little
suggestions based on what [you are] typing or what
page [you are] on or stuff like that. [Neurologist]

Some suggestions for integration involved using currently
evolving capabilities to optimize the usability of the EHR. A
few participants noted that AI could be used to identify critical
information from patient charts, such as potential
contraindications based on the medication list. They added that
AI features could even evolve to provide alerts based on
information from the resource for specific patient charts. This
is expressed in the following comment:

You could incorporate [AI] to alert to
contraindications. We get a bunch of alerts like,
“Your patient is due for vaccines” or “Your patient
needs the flu vaccine.” I work [in] the inpatient
[setting], but primary care, they also get a lot of alerts
about guidelines around screening, stuff like that.
[Neurologist]

Concerns About Integration
Despite the widespread support for integration, some participants
expressed reservations. They argued that integration must center
on functionality, with a few citing concerns that it could interrupt
their workflow by altering the current view of the EHR. For
example, one participant stated the following:

A little bit of me is like if this is going to mess up how
Epic looks, I’d rather have it be an external page that
pins because then [it is] not in any way altering your
view of [the] Epic screen. [Internal medicine PA]

Similarly, most participants preferred that their resources existed
as embedded, externally launched links, emphasizing that a
poorly designed integration could lead to launching windows
that obscure their view of patient information:

[It is] nice for me to be able to control whether or
not I want to move that pop-up window or browser
to the side or if I want to spend a moment and read
all of it. This is where it sounds a little bit like [it is]
paradoxical in a way. I want to integrate it, but I [do
not] necessarily need it to take over the screen that
[I am] working at. [Internist]

The link right now that we have for UpToDate opens
up a clunky Internet Explorer browser within the
EHR, and [it is] not that user-friendly overall. I [do
not] suggest that. Then, also, if it opens up in a new
tab in your EHR in the first place, that kind of negates
the point because then you [cannot] see patient
[information] at the same time because [it is]
covering it up. [Infectious diseases pharmacist]

Discussion

Principal Findings
As medical knowledge rapidly evolves, web-based POCI
resources have become common tools used to support complex
decision-making in clinical practice. Although these tools have
the potential to improve workplace efficiency, diagnostic
accuracy, and treatment plans, few studies have examined
clinician attitudes toward integrating them with EHRs [6,7].
This qualitative study examines clinician attitudes, current use,
and perceived utility of POCI tools for answering medication-
and disease-related questions during patient care delivery.
Attitudes, barriers, and facilities regarding the integration of
POCI tools with EHRs were also evaluated, in addition to
recommendations for enhancing integration. Most participants
preferred POCI tools and mobile apps with clear layouts that
allowed for quick and easy access to medication- and
disease-related information. Most participants supported the
integration of POCI tools with EHRs, while some provided
recommendations to improve the usefulness of the EHR, which
included the addition of existing POCI tool features, such as
chatbots and knowledge links, as well as AI and machine
learning functions, such as predictive algorithms.

We conducted semistructured interviews with various clinicians
to understand the current uses of POCI tools, barriers to and
facilitators of use, and recommendations for integrating these
tools with EHRs. We found that there were a variety of POCI
tools used, most of which were large information databases that
provided medication- or disease-related information, such as
UpToDate and Micromedex, allowing users to access a wide
breadth and depth of answers in a central location. In addition
to an appreciation for comprehensiveness, there was a strong
preference for POCI tools that eased the search for
evidence-based information via clear, user-friendly layouts
consisting of features such as bullets and embedded links that
directed users to relevant information. The absence of such
layouts in existing tools made it challenging for most users,
who found disease-related pages to be text heavy, rendering
navigation difficult and prolonging their search for information.

Comparison to Prior Work
These reported barriers and facilitators are consistent with
previous studies where clinicians favored tools with minimalistic
designs because they valued finding information easily and
quickly [2,22]. The participants reasoned that complex layouts
that are either too text dense or require multiple steps to locate
relevant information reduced content visibility and tool
accessibility, respectively [2,22]. They also emphasized that it
was important for tools to cite sources supporting clinical
information because it improved clinicians’ understanding of
the evidence for standards of care, which can enable adherence
to clinical guidelines [6,22].

Participants also reported positive experiences using mobile
web apps of their preferred POCI resources, reasoning that their
portability, accessibility, and speed allowed them to find
information quickly. In addition to frequent log-ins, participants
reported that high levels of text density were still a barrier they
experienced while using these apps. A previous study reported
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similar findings, recommending that improvements to text and
content clarity as well as offline access can support better
participant experiences using mobile web app versions of POCI
resources [23].

Regarding integration, participants had positive attitudes toward
integrating these tools into the EHR, with most preferring that
they be launched through embedded links while a few favored
that they display directly within the EHR. It was important to
most clinicians that integration leverage features that exist in
both POCI tools and the EHR, including chatbots, knowledge
links, and search functions, to improve resource navigability
and usability. Recent studies reported positive experiences with
integrating tool features into the EHR, including automatic
calculations and assistance in treatment planning that improved
clinician workflow and heightened quality care delivery [7,24].

Given the recent focus on AI and machine learning in medicine,
a few participants proposed the use of AI predictive features to
alert clinicians to relevant medical information, such as
medication contraindications and patients in need of more
individualized care. In recent studies, AI, natural language
processing, and machine learning algorithms were found to
increase the accuracy of clinical decision support systems in
areas ranging from identifying at-risk patients requiring regular
ophthalmology visits to facilitating laboratory diagnostics that
account for patients’medical histories [25-27]. If implemented,
some studies emphasized that alert systems apply customizable
alert filtration schemes that tailor to the specific, clinically
relevant needs of the clinician to limit the number of low-value
alerts that contribute to alert fatigue [6-8,28,29]. These
predictive features may also reduce clinicians’ cognitive load
and increase clinical task efficiency by reducing time spent
searching for medically relevant information [27]. Effectively
implementing predictive features could help detect clinicians’
latent needs and improve patient safety through increases in
diagnostic accuracy [30,31]. This will undoubtedly play an
important role in the future. Overall, improvements to POCI
resources and their integration with the EHR may have positive
downstream effects on task efficiency by decreasing the number
of actions performed to reach a desired outcome, resulting in
enhancements to the clinician work experience by reducing time

spent seeking information and increasing time delivering quality
care [8,32].

Limitations
First, this study was limited to a small sample of clinicians with
previous experience using POCI resources at the same academic
medical institution. However, we were able to recruit a range
of clinician types with a variety of experiences in the clinical
setting to provide perspectives on the use of POCI resources
and their integration with EHRs. Second, the insights and
recommendations provided may not be generalizable to all
clinical settings and clinicians’ experiences, which may differ
according to several factors, including the availability of health
IT, geographic location, access to resources, and clinical
experience. It is important that future studies account for a wide
range of clinicians’ perspectives on updates to POCI resources
and EHRs to identify opportunities for improvement and
workflow considerations that benefit clinicians’ experiences in
clinical settings and their ability to effectively care for their
patients. Future research must also be conducted across a wider
range of clinical settings and geographic locations to account
for differences in access to and experience with health IT.

Conclusions
We evaluated the preferred features and uses of POCI resources
of clinicians as well as their attitudes toward integration with
the EHR. Clinicians had strong preferences for POCI resources
that were comprehensive, user-friendly, and allowed them quick
access to medication- and disease-related information.
Suggestions for integration included optimizing EHR usability
to improve workflow efficiency by reducing time spent
navigating resources and searching for relevant clinical
information. Novel advancements in AI and machine learning
could also be incorporated into the EHR to assist clinicians with
identifying risk factors, including adverse events, which could
impact patient health outcomes. This study demonstrated that
including clinician input in the development of clinical decision
support and health IT is key to ensuring that clinical workflow
needs can be met to improve both the clinician and patient
experience in medical settings.

Acknowledgments
This work has been supported by International Business Machines (IBM) Watson Health, now known as Merative (Cambridge,
Massachusetts, the United States), which was not involved in any of the interviews, data analysis, data interpretation, or manuscript
preparation. Generative artificial intelligence was not used for any part of this study.

Data Availability
The datasets generated or analyzed during this study are available from the corresponding authors on reasonable request.

Authors' Contributions
MM was responsible for data curation, formal analysis, visualization, writing the original draft, and reviewing and editing the
manuscript. SD was responsible for investigation, data curation, formal analysis, visualization, writing the original draft, and
reviewing and editing the manuscript. JC was responsible for conceptualization and reviewing and editing the manuscript. PMG
was responsible for the methodology and reviewing and editing the manuscript. MGA was responsible for conceptualization and
reviewing and editing the manuscript. DLS was responsible for conceptualization and reviewing and editing the manuscript. LAV
was responsible for project administration and reviewing and editing the manuscript. GPJ was responsible for conceptualization

JMIR Med Inform 2025 | vol. 13 | e60191 | p. 11https://medinform.jmir.org/2025/1/e60191
(page number not for citation purposes)

Marceau et alJMIR MEDICAL INFORMATICS

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


and reviewing and editing the manuscript. DWB was responsible for funding acquisition, supervision, and reviewing and editing
the manuscript. RR was responsible for methodology, supervision, writing the original draft, and reviewing and editing the
manuscript. AS was responsible for methodology, supervision, writing the original draft, and reviewing and editing the manuscript.

Conflicts of Interest
MM, SD, PMG, MGA, DLS, LAV, DWB, RR, and AS received salary support from grants funded by International Business
Machines (IBM) Watson Health. GPJ was employed by IBM Watson Health and is employed by Intuitive Surgical; her
compensation from both IBM and Intuitive Surgical includes salary and equity. DWB also reports, outside the submitted work,
grants and personal fees from EarlySense, personal fees from Center for Digital Innovation (CDI) Negev, equity from Valera
Health, equity from Clew, equity from MDClone, personal fees and equity from AESOP Technology, personal fees and equity
from Feelbetter, and equity from Guided Clinical Solutions. RR reports holding equity in Hospitech Respiration, Tri.o Medical,
AEYE Health, RxE2, OtheReality, and Medyx.ai, all of which are unrelated to this project. He is also receiving research funding
from Telem, Calosense Health, Breath of Health, and BriefCam; these are unrelated to this project. All other authors declare no
conflicts of interest.

Multimedia Appendix 1
Semistructured interview guide.
[DOCX File , 38 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Barriers to using web-based information resources in current practice with frequencies (number of participants who mentioned
these barriers) and examples reported by study participants (N=10).
[DOCX File , 21 KB-Multimedia Appendix 2]

References

1. Bradley-Ridout G, Nekolaichuk E, Jamieson T, Jones C, Morson N, Chuang R, et al. UpToDate versus DynaMed: a
cross-sectional study comparing the speed and accuracy of two point-of-care information tools. J Med Libr Assoc. Jul 01,
2021;109(3):382-387. [FREE Full text] [doi: 10.5195/jmla.2021.1176] [Medline: 34629966]

2. Rui A, Garabedian PM, Marceau M, Syrowatka A, Volk LA, Edrees HH, et al. Performance of a web-based reference
database with natural language searching capabilities: usability evaluation of DynaMed and Micromedex with Watson.
JMIR Hum Factors. Apr 17, 2023;10:e43960. [FREE Full text] [doi: 10.2196/43960] [Medline: 37067858]

3. Wasserman RL, Seger DL, Amato MG, Co Z, Mugal A, Rui A, et al. Straight to the point: evaluation of a Point of Care
Information (POCI) resource in answering disease-related questions. J Med Libr Assoc. Jan 16, 2024;112(1):13-21. [FREE
Full text] [doi: 10.5195/jmla.2024.1770] [Medline: 38911524]

4. Kwag KH, González-Lorenzo M, Banzi R, Bonovas S, Moja L. Providing doctors with high-quality information: an updated
evaluation of web-based point-of-care information summaries. J Med Internet Res. Jan 19, 2016;18(1):e15. [FREE Full
text] [doi: 10.2196/jmir.5234] [Medline: 26786976]

5. Green ML, Ruff TR. Why do residents fail to answer their clinical questions? A qualitative study of barriers to practicing
evidence-based medicine. Acad Med. Feb 2005;80(2):176-182. [doi: 10.1097/00001888-200502000-00016] [Medline:
15671325]

6. Sutton RT, Pincock D, Baumgart DC, Sadowski DC, Fedorak RN, Kroeker KI. An overview of clinical decision support
systems: benefits, risks, and strategies for success. NPJ Digit Med. 2020;3:17. [FREE Full text] [doi:
10.1038/s41746-020-0221-y] [Medline: 32047862]

7. Alexiuk M, Elgubtan H, Tangri N. Clinical decision support tools in the electronic medical record. Kidney Int Rep. Jan
2024;9(1):29-38. [FREE Full text] [doi: 10.1016/j.ekir.2023.10.019] [Medline: 38312784]

8. Laing S, Mercer J. Improved preventive care clinical decision-making efficiency: leveraging a point-of-care clinical decision
support system. BMC Med Inform Decis Mak. Nov 11, 2021;21(1):315. [FREE Full text] [doi: 10.1186/s12911-021-01675-8]
[Medline: 34763691]

9. DynaMed® and Micromedex® with Watson™ is now DynaMedex™. EBSCO Information Services. URL: https://www.
ebsco.com/news-center/press-releases/dynamed-and-micromedex-watson-now-dynamedex [accessed 2024-04-30]

10. Jensen K. Three ways DynaMed® and Micromedex® with Watson™ - supports value-based care. EBSCO Information
Services. URL: https://www.ebsco.com/blogs/health-notes/
three-ways-dynamed-and-micromedex-with-watson-supports-value-based-care [accessed 2024-04-30]

11. Hsieh HF, Shannon SE. Three approaches to qualitative content analysis. Qual Health Res. Nov 2005;15(9):1277-1288.
[doi: 10.1177/1049732305276687] [Medline: 16204405]

12. Braun V, Clarke V. Toward good practice in thematic analysis: avoiding common problems and be(com)ing a researcher.
Int J Transgend Health. 2023;24(1):1-6. [FREE Full text] [doi: 10.1080/26895269.2022.2129597] [Medline: 36713144]

JMIR Med Inform 2025 | vol. 13 | e60191 | p. 12https://medinform.jmir.org/2025/1/e60191
(page number not for citation purposes)

Marceau et alJMIR MEDICAL INFORMATICS

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=medinform_v13i1e60191_app1.docx&filename=cfcf71e3c1ee07d36503207a4e968c0d.docx
https://jmir.org/api/download?alt_name=medinform_v13i1e60191_app1.docx&filename=cfcf71e3c1ee07d36503207a4e968c0d.docx
https://jmir.org/api/download?alt_name=medinform_v13i1e60191_app2.docx&filename=efa587e6e0b53eda98c964fb341ec480.docx
https://jmir.org/api/download?alt_name=medinform_v13i1e60191_app2.docx&filename=efa587e6e0b53eda98c964fb341ec480.docx
https://europepmc.org/abstract/MED/34629966
http://dx.doi.org/10.5195/jmla.2021.1176
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34629966&dopt=Abstract
https://humanfactors.jmir.org/2023//e43960/
http://dx.doi.org/10.2196/43960
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37067858&dopt=Abstract
https://europepmc.org/abstract/MED/38911524
https://europepmc.org/abstract/MED/38911524
http://dx.doi.org/10.5195/jmla.2024.1770
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38911524&dopt=Abstract
https://air.unimi.it/handle/2434/444896
https://air.unimi.it/handle/2434/444896
http://dx.doi.org/10.2196/jmir.5234
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26786976&dopt=Abstract
http://dx.doi.org/10.1097/00001888-200502000-00016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15671325&dopt=Abstract
https://doi.org/10.1038/s41746-020-0221-y
http://dx.doi.org/10.1038/s41746-020-0221-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32047862&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2468-0249(23)01559-0
http://dx.doi.org/10.1016/j.ekir.2023.10.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38312784&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-021-01675-8
http://dx.doi.org/10.1186/s12911-021-01675-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34763691&dopt=Abstract
https://www.ebsco.com/news-center/press-releases/dynamed-and-micromedex-watson-now-dynamedex
https://www.ebsco.com/news-center/press-releases/dynamed-and-micromedex-watson-now-dynamedex
https://www.ebsco.com/blogs/health-notes/three-ways-dynamed-and-micromedex-with-watson-supports-value-based-care
https://www.ebsco.com/blogs/health-notes/three-ways-dynamed-and-micromedex-with-watson-supports-value-based-care
http://dx.doi.org/10.1177/1049732305276687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16204405&dopt=Abstract
https://www.tandfonline.com/doi/10.1080/26895269.2022.2129597?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1080/26895269.2022.2129597
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36713144&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


13. Hennink M, Kaiser BN. Sample sizes for saturation in qualitative research: a systematic review of empirical tests. Soc Sci
Med. Jan 2022;292:114523. [FREE Full text] [doi: 10.1016/j.socscimed.2021.114523] [Medline: 34785096]

14. Panteli D, Legido-Quigley H, Reichebner C, Ollenschläger G, Schäfer C, Busse R. Clinical practice guidelines as a quality
strategy: characteristics, effectiveness and implementation of different strategies. National Library of Medicine. 2019. URL:
https://www.ncbi.nlm.nih.gov/books/NBK549283/ [accessed 2024-04-30]

15. DynaMed. EBSCO Information System. URL: https://www.ebsco.com/clinical-decisions/dynamed-solutions/dynamed
[accessed 2024-04-30]

16. O'Donnell J, Vogenberg FR. Policies and procedures: enhancing pharmacy practice and limiting risk. P T. Jun
2012;37(6):341-344. [FREE Full text] [Medline: 22876095]

17. Lexicomp is now UpToDate lexidrug. Wolters Kluwer. URL: https://www.wolterskluwer.com/en/solutions/uptodate/
enterprise/lexidrug [accessed 2024-04-30]

18. Tell me about Medscape. Medscape. URL: https://help.medscape.com/hc/en-us/articles/
360001482192-Tell-me-about-Medscape [accessed 2024-04-30]

19. Comprehensive clinical decision support. Merative. URL: https://www.merative.com/clinical-decision-support [accessed
2024-04-30]

20. Khare R, Leaman R, Lu Z. Accessing biomedical literature in the current information landscape. Methods Mol Biol.
2014;1159:11-31. [FREE Full text] [doi: 10.1007/978-1-4939-0709-0_2] [Medline: 24788259]

21. UpToDate: trusted, evidence-based solutions for modern healthcare. Wolters Kluwer. URL: https://www.wolterskluwer.com/
en/solutions/uptodate [accessed 2024-04-30]

22. Jones EK, Banks A, Melton GB, Porta CM, Tignanelli CJ. Barriers to and facilitators for acceptance of comprehensive
clinical decision support system-driven care maps for patients with thoracic trauma: interview study among health care
providers and nurses. JMIR Hum Factors. Mar 16, 2022;9(1):e29019. [FREE Full text] [doi: 10.2196/29019] [Medline:
35293873]

23. Lee M, Lin X, Chai JZ, Lee ES, Smith H, Tudor Car L. Smartphone apps for point-of-care information summaries: systematic
assessment of the quality and content. BMJ Evid Based Med. Oct 2023;28(5):320-327. [doi: 10.1136/bmjebm-2022-112146]
[Medline: 36922021]

24. Patel DM, Churilla BM, Thiessen-Philbrook H, Sang Y, Grams ME, Parikh CR, et al. Implementation of the kidney failure
risk equation in a United States nephrology clinic. Kidney Int Rep. Dec 2023;8(12):2665-2676. [FREE Full text] [doi:
10.1016/j.ekir.2023.09.001] [Medline: 38106577]

25. Young JA, Chang CW, Scales CW, Menon SV, Holy CE, Blackie CA. Machine learning methods using artificial intelligence
deployed on electronic health record data for identification and referral of at-risk patients from primary care physicians to
eye care specialists: retrospective, case-controlled study. JMIR AI. Mar 12, 2024;3:e48295. [FREE Full text] [doi:
10.2196/48295] [Medline: 38875582]

26. Szumilas D, Ochmann A, Zięba K, Bartoszewicz B, Kubrak A, Makuch S, et al. Evaluation of AI-driven labtest checker
for diagnostic accuracy and safety: prospective cohort study. JMIR Med Inform. Aug 14, 2024;12:e57162. [FREE Full
text] [doi: 10.2196/57162] [Medline: 39149851]

27. Park EH, Watson HI, Mehendale FV, O'Neil AQ, Clinical Evaluators. Evaluating the impact on clinical task efficiency of
a natural language processing algorithm for searching medical documents: prospective crossover study. JMIR Med Inform.
Oct 26, 2022;10(10):e39616. [FREE Full text] [doi: 10.2196/39616] [Medline: 36287591]

28. Lee EK, Mejia AF, Senior T, Jose J. Improving patient safety through medical alert management: an automated decision
tool to reduce alert fatigue. AMIA Annu Symp Proc. Nov 13, 2010;2010:417-421. [FREE Full text] [Medline: 21347012]

29. Krall MA, Sittig DF. Clinician's assessments of outpatient electronic medical record alert and reminder usability and
usefulness requirements. Proc AMIA Symp. 2002:400-404. [FREE Full text] [Medline: 12463855]

30. Bates DW, Kuperman GJ, Wang S, Gandhi T, Kittler A, Volk L, et al. Ten commandments for effective clinical decision
support: making the practice of evidence-based medicine a reality. J Am Med Inform Assoc. 2003;10(6):523-530. [FREE
Full text] [doi: 10.1197/jamia.M1370] [Medline: 12925543]

31. Tao L, Zhang C, Zeng L, Zhu S, Li N, Li W, et al. Accuracy and effects of clinical decision support systems integrated
with BMJ best practice-aided diagnosis: interrupted time series study. JMIR Med Inform. Jan 20, 2020;8(1):e16912. [FREE
Full text] [doi: 10.2196/16912] [Medline: 31958069]

32. Gardner RL, Cooper E, Haskell J, Harris DA, Poplau S, Kroth PJ, et al. Physician stress and burnout: the impact of health
information technology. J Am Med Inform Assoc. Feb 01, 2019;26(2):106-114. [FREE Full text] [doi: 10.1093/jamia/ocy145]
[Medline: 30517663]

Abbreviations
AI: artificial intelligence
BWH: Brigham and Women’s Hospital
CME: continuing medical education
EHR: electronic health record

JMIR Med Inform 2025 | vol. 13 | e60191 | p. 13https://medinform.jmir.org/2025/1/e60191
(page number not for citation purposes)

Marceau et alJMIR MEDICAL INFORMATICS

XSL•FO
RenderX

https://linkinghub.elsevier.com/retrieve/pii/S0277-9536(21)00855-8
http://dx.doi.org/10.1016/j.socscimed.2021.114523
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34785096&dopt=Abstract
https://www.ncbi.nlm.nih.gov/books/NBK549283/
https://www.ebsco.com/clinical-decisions/dynamed-solutions/dynamed
https://europepmc.org/abstract/MED/22876095
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22876095&dopt=Abstract
https://www.wolterskluwer.com/en/solutions/uptodate/enterprise/lexidrug
https://www.wolterskluwer.com/en/solutions/uptodate/enterprise/lexidrug
https://help.medscape.com/hc/en-us/articles/360001482192-Tell-me-about-Medscape
https://help.medscape.com/hc/en-us/articles/360001482192-Tell-me-about-Medscape
https://www.merative.com/clinical-decision-support
https://europepmc.org/abstract/MED/24788259
http://dx.doi.org/10.1007/978-1-4939-0709-0_2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24788259&dopt=Abstract
https://www.wolterskluwer.com/en/solutions/uptodate
https://www.wolterskluwer.com/en/solutions/uptodate
https://humanfactors.jmir.org/2022/1/e29019/
http://dx.doi.org/10.2196/29019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35293873&dopt=Abstract
http://dx.doi.org/10.1136/bmjebm-2022-112146
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36922021&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2468-0249(23)01478-X
http://dx.doi.org/10.1016/j.ekir.2023.09.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38106577&dopt=Abstract
https://ai.jmir.org/2024//e48295/
http://dx.doi.org/10.2196/48295
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38875582&dopt=Abstract
https://medinform.jmir.org/2024//e57162/
https://medinform.jmir.org/2024//e57162/
http://dx.doi.org/10.2196/57162
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39149851&dopt=Abstract
https://medinform.jmir.org/2022/10/e39616/
http://dx.doi.org/10.2196/39616
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36287591&dopt=Abstract
https://europepmc.org/abstract/MED/21347012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21347012&dopt=Abstract
https://europepmc.org/abstract/MED/12463855
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12463855&dopt=Abstract
https://europepmc.org/abstract/MED/12925543
https://europepmc.org/abstract/MED/12925543
http://dx.doi.org/10.1197/jamia.M1370
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12925543&dopt=Abstract
https://medinform.jmir.org/2020/1/e16912/
https://medinform.jmir.org/2020/1/e16912/
http://dx.doi.org/10.2196/16912
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31958069&dopt=Abstract
https://europepmc.org/abstract/MED/30517663
http://dx.doi.org/10.1093/jamia/ocy145
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30517663&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


PA: physician assistant
POCI: point-of-care information

Edited by A Coristine; submitted 06.05.24; peer-reviewed by M Popovic, S Markham, U-M Kinnunen; comments to author 08.09.24;
revised version received 22.01.25; accepted 18.04.25; published 26.05.25

Please cite as:
Marceau M, Dulgarian S, Cambre J, Garabedian PM, Amato MG, Seger DL, Volk LA, Jackson GP, Bates DW, Rozenblum R, Syrowatka
A
Clinician Attitudes and Perceptions of Point-of-Care Information Resources and Their Integration Into Electronic Health Records:
Qualitative Interview Study
JMIR Med Inform 2025;13:e60191
URL: https://medinform.jmir.org/2025/1/e60191
doi: 10.2196/60191
PMID:

©Marlika Marceau, Sevan Dulgarian, Jacob Cambre, Pamela M Garabedian, Mary G Amato, Diane L Seger, Lynn A Volk,
Gretchen Purcell Jackson, David W Bates, Ronen Rozenblum, Ania Syrowatka. Originally published in JMIR Medical Informatics
(https://medinform.jmir.org), 26.05.2025. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in JMIR Medical Informatics, is properly cited. The complete
bibliographic information, a link to the original publication on https://medinform.jmir.org/, as well as this copyright and license
information must be included.

JMIR Med Inform 2025 | vol. 13 | e60191 | p. 14https://medinform.jmir.org/2025/1/e60191
(page number not for citation purposes)

Marceau et alJMIR MEDICAL INFORMATICS

XSL•FO
RenderX

https://medinform.jmir.org/2025/1/e60191
http://dx.doi.org/10.2196/60191
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

