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Abstract

Background: Direct oral anticoagulant (DOAC) medications are frequently associated with inappropriate prescribing and
adverse events. To improve the safe use of DOACs, health systems are implementing population health tools within their electronic
health record (EHR). While EHR informatics tools can help increase awareness of inappropriate prescribing of medications, a
lack of empowerment (or insufficient empowerment) of nonphysicians to implement change is a key barrier.

Objective: This study examined how the individual authority of clinical pharmacists and anticoagulation nurses is impacted by
and changes the implementation success of an EHR DOAC Dashboard for safe DOAC medication prescribing.

Methods: We conducted semistructured interviews with pharmacists and nurses following the implementation of the EHR
DOAC Dashboard at 3 clinical sites. Interview transcripts were coded according to the key determinants of implementation
success. The intersections between individual clinician authority and other determinants were examined to identify themes.

Results: A high level of individual clinician authority was associated with high levels of key facilitators for effective use of the
DOAC Dashboard (communication, staffing and work schedule, job satisfaction, and EHR integration). Conversely, a lack of
individual authority was often associated with key barriers to effective DOAC Dashboard use. Positive individual authority was
sometimes present with a negative example of another determinant, but no evidence was found of individual authority co-occurring
with a positive instance of another determinant.

Conclusions: Increased individual clinician authority is a necessary antecedent to the effective implementation of an EHR
DOAC Population Management Dashboard and positively affects other aspects of implementation.
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Introduction

With growing use since their introduction in 2010, direct oral
anticoagulants (DOACs) are now the most commonly prescribed
anticoagulants to prevent stroke in patients with atrial fibrillation
and to prevent or treat venous thromboembolism. Despite their
high degree of efficacy, DOACs remain high-risk medications
that can cause severe and fatal complications when prescribed
inappropriately [1,2]. Given that inappropriate DOAC
prescribing occurs in up to one-quarter of patients, health
systems are implementing population health tools that leverage
the power of clinical data in electronic health records (EHRs)
to evaluate DOAC-prescribing trends and act as a clinical
decision support (CDS) informatics tool for identifying patients
with potential medication errors. One good example is the
DOAC Population Management Tool (or “DOAC Dashboard”)
developed by the Veterans Health Administration (VA) and
implemented in the nationwide VA health system [3,4]. As the
data necessary to determine appropriate DOAC prescribing is
contained within the EHR, the VA’s DOAC Dashboard is an
effective CDS tool used for advancing anticoagulation
stewardship [5,6], modeled after successful antimicrobial
stewardship efforts [7].

EHR-based informatics tools, such as the DOAC Dashboard,
allow for efficient oversight and management of large patient
populations. However, implementing these EHR-based tools
and empowering staff to use them for patient benefit remains a
challenge, with many barriers and facilitators to their adoption
[8]. The empowerment of nonphysician staff with medication
management expertise and available time is a significant
concern, as the nonphysician staff may face limitations in their
authority to manage medication due to organizational or legal
rules. The success or failure of implementing EHR-based tools
may hinge upon barriers and facilitators such as the level of
individual authority given to clinicians [8-10], which is also a
key factor for effective interprofessional collaboration [11,12].

The term authority has been used to encompass many related
concepts. The most formal definition of authority refers to the
power granted to individuals to carry out role-related functions.
Such authority is legitimized through consensual agreements
codified in laws, organizational policies, contracts, and other
accepted institutional frameworks [12,13]. In the clinical
domain, a clinician’s authority to prescribe medication or
provide care depends on authority granted by the institution or
licensure body. In the specific context of this study conducted
in the State of Michigan, it is noteworthy that clinical
pharmacists and nurses lack the legal authority to prescribe
DOAC medications. Consequently, they depend on physicians
and other clinicians who possess prescribing authority.

Within the context of organizational behavior, authority can be
seen as a dynamic concept that emerges from interactions
between individuals negotiating the scope of power they have

over one another and their tasks [14]. This definition holds
particular significance when examining the interactions between
prescribing clinicians and anticoagulation pharmacists and
nurses as it directly impacts the implementation of a population
health management tool for anticoagulation stewardship.

Authority’s influence impacts related concepts of autonomy,
such as control over one’s own work (scheduling, staffing, and
workflow), control over the flow of information
(communication), and control over the implementation of and
use of technology. Providing nonphysicians with authority over
workflow and staffing can improve their job satisfaction, while
the lack of such authority can be detrimental [15-17]. Relating
to communication, authority structures, such as power distance
[18,19], also have an impact on both EHR implementation and
patient safety. For example, when a strong hierarchical authority
dynamic exists between medical doctors and nonphysician
professionals, it can result in impediments to effective
communication and sound clinical decision-making [20,21].
Granting frontline clinicians the authority to optimize EHR can
also have a positive impact on both job satisfaction and patient
safety, while the lack of such authority may lead to negative
consequences [22-24].

In previous work on the topic of dashboard implementation [8],
the perceptions of dashboard success were closely tied to issues
related to authority. Our team examined the perceived barriers
to implementation success in the VA health system after the
dashboard implementation and in non-VA sites before it had
been implemented. Through extensive interviews of users within
the VA sites and non-VA sites, five key determinants of
implementation success emerged: (1) clinician authority and
autonomy; (2) communication, documentation, and
administrative needs; (3) staffing and work schedule; (4)
integration with existing information systems; and (5) clinician
self-identity and job satisfaction. One of the key differences
between the non-VA setting and the VA setting was concerns
about authority and autonomy. The VA sites had higher baseline
levels of authority and autonomy and voiced more concern
about the Dashboard implementation, and the non-VA sites had
lower baseline levels of authority and autonomy and voiced less
concern.

This difference may be related to the level of authority that the
2 systems grant their nurses and pharmacists. Individual clinician
authority, especially for nonphysicians, can vary significantly
from health system to health system. This is particularly true
in non-VA health systems, where pharmacists and nurses do
not have as much legal or organizational authority over clinical
and operational roles. Non-VA nurses and pharmacists are
required to operate under individual state rules and regulations
as well as often working with independent, self-employed
physician groups. In addition, differences between the 2 systems
in information flow also were cited. Non-VA nurses and
pharmacists cited concerns about a lack of access to medical
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records from outside their health system, a barrier not frequently
noted by VA interviewees due to the availability of nationwide
VA EHR records.

A limitation of our previous research was that the DOAC
Dashboard had not yet been implemented outside of the VA
system, and our ability to draw conclusions about barriers and
facilitators to implementation was relegated to government
health care systems. Examining the influence of authority and
related concepts on the implementation of the DOAC Dashboard
in non-VA settings could expand our understanding. As an
increasing number of health systems look to expand the use of
EHR-based tools for population-level patient management,
addressing issues surrounding authority may be critical for
achieving success.

This study aims to gain a better understanding of the role and
influence of authority and related concepts on the
implementation of EHR-based tools. This understanding is
critical for the broad adoption of this specific EHR-based tool
and for future implementation efforts for EHR-based clinical
and population-level tools. Using the DOAC Dashboard and
safe DOAC prescribing as an exemplar, this study will focus
on the following questions: (1) whether and how the use of a
DOAC Dashboard empowers the individual authority of
pharmacists and nurses to ensure the safe use of DOACs and
(2) how the implementation and adoption process create or harm
individual authority in ways that facilitate or hinder the use of
a DOAC dashboard (eg, regulatory, resource, and
interprofessional communication).

Methods

Setting and Participants
We conducted semistructured interviews with anticoagulation
professionals working in 3 regional health systems, all of whom
had implemented an EHR-based population health management
tool for DOACs, the “DOAC Dashboard,” within their Epic
EHR system (Epic Systems Corporation) [8]. These sites had
all previously participated in the interviews that were conducted
before the implementation of the DOAC Dashboard in their
health systems. Clinicians at these sites were approached via
email following the implementation of the DOAC Dashboard
for a second round of interviews.

The participants interviewed were a purposeful sample of
clinical pharmacists and nurses involved in patient monitoring
and care in anticoagulation clinics. As this study was a follow-up
to our previous investigation, we were limited to the sample of
non-VA institutions that had implemented this dashboard. There
are only 4 institutions that have implemented this dashboard,
and within each institution, only a limited number of individuals
work with the dashboard. Although a small absolute number,
our sample includes a large proportion of all individuals working
with the dashboard. These individuals’ experiences using the
dashboard reflect the commonality and diversity in the
implementation of this population management tool across
health systems. Some of these participants may have participated
in preimplementation interviews included in the previous data

set; however, as all our interview data were deidentified,
participation could not be tracked between data sets.

Ethical Considerations
All participants provided verbal consent for participation and
recording, and each transcription was deidentified, following
an institutional review board–approved protocol. This project
was reviewed and approved by the institutional review board
at the University of Michigan (HUM00162234).

Data Collection
Semistructured interviews with a focus on clinicians’
empowerment over their workflow, as well as their work on
and within the DOAC Dashboard, took place from August to
September 2022. Our semistructured interview guide was
developed and pilot-tested to ensure the clarity of the questions
and prompts. Interviews were conducted by a primary and a
secondary interviewer (AR and YJL), who are both trained and
have previous experience in conducting semistructured
interviews with health care professionals. Both interviewers are
female qualitative analysts.

The interviews were conducted via Zoom (Zoom Technologies),
with only the research team and the interviewee present during
the interview. Each interviewee was interviewed once during
this process. The interviews were audio recorded, and transcripts
were created via the recording and transcription functions on
Zoom. The secondary interviewer also took detailed notes of
the interviews. We did not return transcripts to participants for
comments or clarification. The interview team verified the
transcription by comparing the transcription to the audio and
made any necessary corrections. The team also edited for clarity
to concisely convey the participants’ message (eg, removal of
“ums” and “uhs”) and deidentified the transcripts.

Qualitative Analysis
The research team used the method of content analysis to
analyze their data. The transcripts were coded by 3 team
members (AR, YL, and FJS) for the five key determinants of
implementation success from our previous research [8]: (1)
clinician authority and autonomy; (2) communication,
documentation, and administrative needs; (3) work scheduling
and staffing; (4) integration with existing information systems;
and (5) clinician self-identity and job satisfaction. Expanded
definitions of each determinant are included in the attached
codebook (Multimedia Appendix 1). We changed the label of
“clinician authority and autonomy” to “individual clinician
authority” to better reflect the themes that emerged from the
interviews. As noted in the introduction, the theme of authority
comprises many legal, organizational, and interprofessional
concepts. When coding individual clinician authority, we
maintained a single code to reflect the integration of various
aspects of individual authority and recognized that related but
discrete concepts may also be present in any given statement
or segment.

Before coding the transcripts, the application of the 5 codes was
discussed until a consensus was reached. We noted that the job
satisfaction code from the VA transcripts focused on a concern
that the respondents had about being “replaced by the
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Dashboard.” However, the code for job satisfaction in current
interviews included additional and more general job satisfaction
issues that emerged as a theme in the current interviews.

Using Excel (Microsoft Corp), we parsed the transcripts into
interview segments consisting of an answer to a main interview
question, representing a complete thought. Segments may
contain follow-up or clarification questions by interviewers.
Segments may also include only a portion of an answer to an
interviewer if the complete answer contained 2 or more
concepts. Each transcript was reviewed and coded by 3 team
members (AR, YJL, and FJS) independently for the 5
determinants of implementation success. Transcripts were
reviewed by the team, and discrepant codes were reconciled
through discussion and consensus.

Each segment was coded for any applicable determinants
present, so a single segment may be coded as containing multiple
relevant determinants. Each coded segment was also scored by
consensus as containing sentiments that reflected positively
regarding the presence of the determinant or reflected negatively
regarding the absence of the determinant. For example, a
statement such as “we are able to…” or “we have the flexibility
to…” may be considered a positive example of the determinant.
On the other hand, a statement like “we have no control…” or
“we aren’t able to…” may be considered a negative example
of the determinant.

To better understand the subcomponents of individual clinician
authority, we examined the co-occurrence of that determinant
with the other 4 determinants. Each segment had been coded
independently for any of the 5 applicable determinants. We
aggregated segments that contained both individual clinical
authority and one other determinant and reviewed the aggregated
segments for thematic patterns.

Results

Overview
We conducted interviews at all 3 non-VA sites, and our study
included participants who worked closely with the DOAC
Dashboard. This resulted in 6 interviews, with 3 anticoagulation
nurses and 3 anticoagulation pharmacists being interviewed
individually via video conference. All worked at 1 of the 3
non-VA sites using a DOAC Dashboard. The average interview
length was 28 (range 24-36) minutes.

In order to gain insight into the ways that the use of the DOAC
Dashboard may empower individual authority (our first research
question), we examined the themes brought forth by the
interview participants. Therefore, each interview was parsed
into segments reflecting a thematic unit. These segments were
each coded into 1 or more of the 5 determinants as described
above. This resulted in 108 separate segments. Code frequencies
within the 108 segments are shown in Table 1.

Table 1. Determinant code frequencies within the 108 segments (a segment may be coded for more than one determinant, so the sum of the total
numbers of coded segments is greater than 108). The left column lists each of our 5 determinates, and the right column lists the number of times a
segment was designated to each corresponding code.

Total number of coded segmentsDeterminant code

81Individual clinician authority

40Communication, documentation, and administrative needs

37Staffing and work schedule

26Integration with existing information systems

28Clinician self-identity and job satisfaction

Table 2 shows the frequency of co-occurrence of codes within
interview segments. The most frequent and prominent code was
individual clinician authority. This code also co-occurred most

frequently with the other 4 determinants of implementation
success within our interviews.

Table 2. Frequency of co-occurrence of determinant codes within interview segments. The numbers in each cell represent the number of times each
pair of determinants was mentioned together within the same segment.

Clinician self-identity
and job satisfaction

Integration with existing
information systems

Staffing and work
schedule

Communication,
documentation, and
administrative needs

Individual clinician
authority

24213242N/AaIndividual clinician authority

17510N/A42Communication, documenta-
tion, and administrative needs

84N/A1032Staffing and work schedule

8N/A4521Integration with existing infor-
mation systems

N/A881724Clinician self-identity and job
satisfaction

aN/A: not available.
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In order to gain insight into the way the implementation and
adoption process influences the use of the Dashboard (our
second research objective), we evaluated the sentiment (positive
or negative) associated with each pairing. Specifically, within
each pairing, each of the 2 codes was identified and thematized
as reflecting positively or negatively on that determinant.
Therefore, in each pairing, both codes could be positive, both
could be negative, or 1 negative and 1 positive.

Table 3 shows illustrative quote examples sorted by instances
where both determinants reflected positive sentiments, both
reflected negative sentiments or the scoring was mixed
(negative/positive, positive/negative) between the 2
determinants. A more comprehensive table of relationships,
code/determinant pairings, and illustrative quotes can be found
in Multimedia Appendix 2.

Table 3. Relationships, code-determinant pairings, and illustrative quotes.

Illustrative quotes of code-determinant pairingsRelationships

Positive authority and positive other
determinant

• Individual clinician authoritywithcommunication, documentation, and administrative needs: “Providers
are pretty receptive to hearing from us about dosing changes or drug interactions, or the questions that
come up about these high-risk medications. They're familiar with a lot of our names because we're in touch
with them about anti-coagulant questions in general…” [Pharmacist, Site B, ID004]

• Individual clinician authoritywithStaffing and work schedule: “...we have developed a system where usu-
ally, as long as we're fully staffed, one of the pharmacists is able to run the report for the day and kind of
focus on that alone for the entire clinic day.... that helps me direct some of the more high-level alerts that
we can take care of.” [Pharmacist, Site B, ID004]

Negative authority and negative
other determinant

• Authority withclinician self-identity and job satisfaction: ”It's just a massive report, where even though we
can get through many alerts each day, it feels very insignificant sometimes because we're talking about
thousands of alerts…it’s just a lot for one person to focus on.” [Pharmacist, Site B, ID004]

Positive authority and a negative
other determinant

• Individual clinician authorityandIntegration with existing information systems: “...when I reached out to
them and said I really want the changes to go live, because this will optimize this program, I had to work
with our IT group and ... select the top two that were a priority, out of a list of like 20 updates, just because
they don't have the means to do it.” [Pharmacist, Site A, ID001]

Negative authority and a positive
other determinant

• No examples found

Authority Within Interprofessional Collaboration and
Communication
The EHR-based DOAC Dashboard itself has been a tool of
empowerment for clinic staff, leading to streamlined operations
that facilitate monitoring all DOAC-treated patients across a
health system or managed by large physician groups at their
hospitals. Interview participants indicated that they have the
authority to routinely run various EHR reports monitoring
DOAC-treated patients and the authority to create guidelines
for the dashboard use and protocols regarding when staff should
contact a physician about a patient’s medication errors, aiding
the clinic in their communicative process.

Interviewees stated that having a trusting relationship between
physicians and anticoagulation clinic staff had a positive effect
on the success of the dashboard’s implementation. Physicians’
endorsement of the anticoagulation clinic had been instrumental
in securing clinic resources associated with the implementation
of the dashboard.

A lack of a trusting relationship with providers was cited as
creating barriers to the successful implementation of the
dashboard, as the anticoagulation clinic staff were reluctant to
reach out to providers with questions. When trust was present,
clinic staff could more easily coordinate medication adjustments
with the physicians when they found a medication issue on the
dashboard.

Various perceived barriers to the successful implementation of
the DOAC Dashboard across departments and roles were

mentioned related to a perceived lack of effective collaboration
between interviewees working with the Dashboard and the
prescribing counterparts. Examples include (1) slow responses
to clinic staff’s inquiries, (2) prescribers’ resistance to contact
from or input from nonphysicians, (3) prescribers’ formatting
of notes in the EHR that trigger unnecessary alerts in the
dashboard for the pharmacists or nurses to review, and (4)
prescribers dismissing relevant information contained in
dashboard alerts, requiring the pharmacist or nurse to follow-up
on the alert.

Authority Over Staffing and Scheduling Decisions
Overall, the interviewees expressed that the work with the
EHR-based DOAC Dashboard was facilitated by the authority
to split up the work between team members to balance the
workload and to choose when to work on dashboard content.
Working as a team to overcome the backlog and share the work
was 1 strategy commonly cited. The chief barrier to adoption
was the lack of prioritized and dedicated resources for dashboard
work to address that backlog. Despite being an efficient and
useful EHR tool, there were not enough resources (time and
staffing) to fully leverage the power of the DOAC Dashboard.
Because of the overwhelming workload and constrained staffing
resources, clinic staff felt they could not responsibly expand
the scope of their work without compromising quality.
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Individual Clinician Authority, Self-Identity, and Job
Satisfaction
Interviewees stated that using the EHR-based DOAC Dashboard
has been empowering, and thus has supported them in achieving
meaningful work. One interviewee shared that since using the
dashboard, they have been in contact more frequently with
physicians to provide them with appropriate interventions for
patient medication issues that they had been able to identify
through their dashboard use. In addition to facilitating the
collaboration between clinic staff and physicians, the
dashboard’s “flagging” system has helped the clinic staff reduce
unnecessary low-value patient calls and instead focus on
reaching patients in greater need of interventions.

Authority Regarding IT Integration
Several interviewees shared positive experiences working with
IT staff while integrating the DOAC Dashboard at their clinic.
The implementation was cited as positive and successful in
instances where the clinic staff had the authority to work with
their IT staff to adapt the dashboard to fit local needs, and IT
staff could respond quickly and competently to their questions.
However, for some, despite clinic staff authority, the lack of IT
staff resources presented a barrier to dashboard integration with
existing information systems. For instance, 1 interviewee shared
that they were receiving alerts on medications that were not
relevant, and despite engaging IT staff to resolve the issue, the
problem has not been resolved due to limited IT staff resources
in their health system.

Discussion

Principal Findings
Implementing technology in health care is both a common and
complex endeavor. In this study, we have examined the ways
in which the degree of clinical authority held by clinicians
influences the success of implementation. Within the context
of this study, individual clinician authority has referred to the
power granted to clinicians to carry out role-related functions,
as well as the autonomy that arises from their negotiations
regarding the scope of power over other individuals and tasks.
With regard to the DOAC Dashboard specifically, it includes
medication-related authority, communication-related authority,
workflow and staffing-related authority, and technology-related
authority.

When implementing new EHR-based tools, addressing various
domains of individual clinician authority is critical for success.
Our data suggest that the DOAC Dashboard can empower the
individual authority of pharmacists and nurses to ensure the
safe use of DOACs (our first research question). Importantly,
establishing and promoting individual clinician authority over
how EHR-based tools are implemented and integrated into the
workflow is associated with improved self-identity and job
satisfaction while also promoting multidisciplinary
collaboration.

Since the use of population health tools has become a necessary
shift in anticoagulation stewardship, examining the relationship
between the pairings of individual clinician authority and the
other 4 determinants will help provide useful operational

strategies and recommendations for potential users of the tool.
The results suggest the ways in which the implementation and
adoption process can facilitate or hinder the use of a DOAC
Dashboard (our second research question).

Individual Clinician Authority Is Needed to Facilitate
Key Features of EHR-Based Tools
One characteristic of the EHR-based DOAC Dashboard is that
it facilitates the ability to leverage multidisciplinary expertise
for individual patients. By providing key information to an
expert nurse or pharmacist, they can support an individual
prescribing clinician on the nuances of evidence-based
anticoagulant use. Our qualitative findings support the notion
that a strong level of individual clinician authority to review
DOAC prescriptions via the dashboard (reaching out to
physicians concerning DOAC-treated patients’ dosing changes
or drug interactions) has facilitated their communication and
collaboration more broadly with physicians in their health
system. While the communication between physicians and
anticoagulation clinic staff (pharmacists or nurses) is affected
by various contextual factors, most interviewees felt that the
DOAC Dashboard has empowered their individual
medication-related authority to oversee more DOAC-treated
patients and reach out to more physicians to correct medication
errors and answer questions about these high-risk medications.

Conversely, interviewees’ statements often reflected that a lack
of individual authority was associated with negative themes
regarding other determinants. For example, several interviewees
felt powerless and frustrated when physicians ignored alerts
associated with potentially dangerous drug interactions or did
not follow the dashboard protocol. This is particularly important
as clinical pharmacists and nurses do not have legal prescribing
authority in Michigan, limiting their individual authority and
making them reliant on physicians and other clinicians with
prescribing authority. This demonstrated a critical barrier for
any EHR tool design, which may be used by clinicians who do
not have provider authority and require multidisciplinary
collaboration.

EHR-based tools are often intended to improve efficiency and
reduce staff workload. Several interviewees reported that the
EHR-based DOAC Dashboard has allowed them to target
patients who are most likely to require intervention, and thus
has improved the flexibility and efficiency of their work
schedule and facilitated better use of staffing resources.
Nevertheless, interviewees also mentioned that the effective
implementation of the DOAC Dashboard is determined by the
existence of dedicated time and staff to work on the dashboard.
This finding aligns with our previous research at the VA clinical
sites [8], highlighting the importance of dedicated resources
across health systems.

At the same time, issues of patient volume are important to
address when implementing new EHR-based tools. One
interviewee felt overwhelmed by the massive number of alerts
generated using the DOAC Dashboard. Having insufficient
workflow-related authority and guidance on how to prioritize
and delegate these alerts led to unintended negative effects on
the clinic staff’s job identity and satisfaction. As health systems
grow and merge, the likelihood that EHR-based tools may
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present overwhelming numbers of patients for individual clinical
staff to manage is a critical barrier to successful adoption.

As with any EHR-based tool, the availability and accessibility
of IT staff are critical for successful implementation. Having
the individual technology-related authority to engage the IT
departments within health systems was cited as improving
implementation by resolving technical issues with the dashboard
and better integrating the new tool with their existing
information systems. Additionally, the medication-related and
workflow-related authority empowered through dashboard use
to identify patients with the highest priority led to interviewees’
reports of meaningfulness of work and job satisfaction.

Limitations
We acknowledge that our study is limited by a relatively small
sample size. However, as noted above in the Methods section,
this limited sample size comprises the overwhelming majority
of users of this technology, and therefore is a valid and
representative sample of the population. The value of this limited
sample size is also bolstered by the fact that the data collected
are a complement to the data from our previous research [25].
As in any qualitative interview, the interview questions have
focused on the responses of respondents to the determinants
identified in our previous research. We did not structure our
interviews to specifically address each determinant of
implementation success alongside individual clinician authority.
Rather, our interview questions focused on general
empowerment within their clinic and how the dashboard affects
the empowerment of clinicians to ensure safer DOAC
stewardship. Our analysis approach was also shaped by our
previous research, as our coding scheme and the subsequent
thematic analysis were developed based on our findings from
45 previous interviews (32 postimplementation from the VA
sites and 13 preimplementation at non-VA sites).

Differentiating Population Health Tools From CDS
Much of the IT literature has focused on the development and
implementation of CDS within the EHR. CDS is designed to
support individual clinicians in making individual decisions for
individual patients. Population health tools, on the other hand,
are designed to analyze data across a large population of patients
and provide critical and actionable data to designated individuals
who then support the primary clinicians. Nonetheless, the
barriers identified for successful CDS implementation may
overlap with those of population health tools [26]. Yet, a key
distinction for population health tools that may not apply to
CDS is the necessity to address issues of individual clinician
authority. CDS tools typically target clinicians who have the
authority to make changes to their own orders. Population health
tools, as has been demonstrated in this work, may facilitate
multidisciplinary collaboration but can be limited by the degree
of individual clinician authority for whoever is using the
EHR-based population health tool.

Recommendations and Implications
The findings of this study have important implications for those
who are tasked with implementing EHR-based tools within a

clinical setting. Such implementation tasks are often challenging
due to the lack of resources, and the inherent difficulties in
implementing any change [27,28]. The results of this study
suggest that creating a workplace culture that promotes
individual clinician authority over their work contributes to the
success of the implementation of an innovative intervention
that relies heavily on interprofessional collaboration and
communication.

Based on these findings, clinic managers and staff who plan to
implement an EHR-based tool for population management, such
as the DOAC Dashboard, should evaluate their site’s current
culture of staff authority and make necessary changes to increase
individual clinician authority as much as possible. Managers
should consider eliciting feedback from staff regarding
operational effectiveness to better understand their clinical
staff’s needs. Additionally, staff can benefit from manager’s
support of flexibility and autonomy in workflow, scheduling,
and communication within and between departments as well as
advocating for policies that enhance autonomy for their staff.
It is well-established that implementing EHR-based tools
involves more than providing the necessary software or
programming. Our study provides evidence that increased
individual clinician authority serves as a necessary antecedent
to the effective implementation of EHR-based tools and very
likely has positive effects on all other aspects of implementation.

Conclusions
Individual clinician authority is a key determinant of
successfully implementing EHR-based population management
tools, such as medication dashboards for anticoagulation
stewardship. We assert that positive individual authority granted
to those responsible for the implementation of an EHR-based
tool is interconnected with other determinants of success and
has a positive effect on implementation.

While adjusting certain determinants of successful
implementation (eg, staffing and IT staff resource availability)
may not be possible, assuring clinic staff members have the
necessary authority over their work is modifiable. Establishing
a clinical service culture in which staff are involved in decisions
related to the implementation of an EHR-based tool and its
ongoing use is a foundational step in implementing a new
program into a clinical setting.

Future research can further expand on specific, proactive
strategies that may improve the implementation of EHR tools.
In particular, this research suggests that expanding authority
and autonomy may represent a low-cost strategy that can be
accomplished without requiring constrained resources such as
increased staffing levels. Rather, increased authority and
autonomy may be an implementation strategy that allows
existing resources to be used more effectively. If effective, such
as strategy would be applicable well beyond this specific DOAC
Dashboard application. Further research would enable a deeper
understanding of the effects of this type of strategy.

JMIR Hum Factors 2023 | vol. 10 | e49025 | p. 7https://humanfactors.jmir.org/2023/1/e49025
(page number not for citation purposes)

Ranusch et alJMIR HUMAN FACTORS

XSL•FO
RenderX

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


Acknowledgments
The authors would like to thank the interview participants who made this study possible. This study is funded by the Agency for
Healthcare Research and Quality (R18HS026874). The funder had no role in the study design, data collection, analysis, decision
to publish, or preparation of the manuscript.

Authors' Contributions
GDB, JBS, AR, YJL, and FJS contributed to the study design. AR, YJL, and FJS drafted the manuscript. AR and YJL conducted
the interviews. AR, YJL, and FJS coded and analyzed the interview data. All authors provided critical revisions to the manuscript
and approved the final version of the paper.

Conflicts of Interest
ALA has served on the Speakers Bureaus of Alexion, AstraZeneca, and Janssen, received consulting fees from Pfizer and
Bristol-Myers Squib, and served on the Board of Directors for the Anticoagulation Forum. GDB has received consulting fees
from Pfizer, Bristol-Myers Squib, Janssen, Bayer, Sanofi, Boston Scientific, and Abbott Vascular and served on the Board of
Directors for the Anticoagulation Forum. The remaining authors have no disclosures to report.

Multimedia Appendix 1
Codes and definitions for qualitative content analysis.
[DOCX File , 16 KB-Multimedia Appendix 1]

Multimedia Appendix 2
More comprehensive table of relationshipsa, code-determinant pairings, and illustrative quotes.
[DOCX File , 23 KB-Multimedia Appendix 2]

References

1. Geller AI, Shehab N, Lovegrove MC, Rose KO, Weidle NJ, Goring SK, et al. Emergency visits for oral anticoagulant
bleeding. J Gen Intern Med 2020;35(1):371-373 [FREE Full text] [doi: 10.1007/s11606-019-05391-y] [Medline: 31664597]

2. Zhang XL, Zhang XW, Wang TY, Wang HW, Chen Z, Xu B, et al. Off-label under- and overdosing of direct oral
anticoagulants in patients with atrial fibrillation: a meta-analysis. Circ Cardiovasc Qual Outcomes 2021;14(12):e007971
[FREE Full text] [doi: 10.1161/CIRCOUTCOMES.121.007971] [Medline: 34932377]

3. Rossier C, Spoutz P, Schaefer M, Allen A, Patterson ME. Working smarter, not harder: evaluating a population health
approach to anticoagulation therapy management. J Thromb Thrombolysis 2021;52(1):200-208 [doi:
10.1007/s11239-020-02341-y] [Medline: 33222115]

4. Allen AL, Lucas J, Parra D, Spoutz P, Kibert JL, Ragheb B, et al. Shifting the paradigm: a population health approach to
the management of direct oral anticoagulants. J Am Heart Assoc 2021;10(24):e022758 [FREE Full text] [doi:
10.1161/JAHA.121.022758] [Medline: 34796718]

5. Vazquez SR, Barnes GD. Anticoagulant drug-drug interactions: highlighting the need for antithrombotic stewardship and
shared decision making. Res Pract Thromb Haemost 2022;6(1):e12662 [FREE Full text] [doi: 10.1002/rth2.12662] [Medline:
35155978]

6. Burnett A, Rudd KM, Triller D. Advancing anticoagulation stewardship: a call to action for stewardship from the US-based
anticoagulation forum. Thromb Update 2022;9:100125 [FREE Full text] [doi: 10.1016/j.tru.2022.100125]

7. Bauer KA, West JE, Balada-Llasat JM, Pancholi P, Stevenson KB, Goff DA. An antimicrobial stewardship program's
impact with rapid polymerase chain reaction methicillin-resistant Staphylococcus aureus/S. aureus blood culture test in
patients with S. aureus bacteremia. Clin Infect Dis 2010;51(9):1074-1080 [FREE Full text] [doi: 10.1086/656623] [Medline:
20879856]

8. Abell B, Naicker S, Rodwell D, Donovan T, Tariq A, Baysari M, et al. Identifying barriers and facilitators to successful
implementation of computerized clinical decision support systems in hospitals: a NASSS framework-informed scoping
review. Implement Sci 2023;18(1):32 [FREE Full text] [doi: 10.1186/s13012-023-01287-y] [Medline: 37495997]

9. Barnes GD, Sippola E, Ranusch A, Takamine L, Lanham M, Dorsch M, et al. Implementing an electronic health record
dashboard for safe anticoagulant management: learning from qualitative interviews with existing and potential users to
develop an implementation process. Implement Sci Commun 2022;3(1):10 [FREE Full text] [doi:
10.1186/s43058-022-00262-w] [Medline: 35109916]

10. Dorsch MP, Chen CS, Allen AL, Sales AE, Seagull FJ, Spoutz P, et al. Nationwide implementation of a population
management dashboard for monitoring direct oral anticoagulants: insights from the veterans affairs health system. Circ
Cardiovasc Qual Outcomes 2023;16(2):e009256 [FREE Full text] [doi: 10.1161/CIRCOUTCOMES.122.009256] [Medline:
36484253]

JMIR Hum Factors 2023 | vol. 10 | e49025 | p. 8https://humanfactors.jmir.org/2023/1/e49025
(page number not for citation purposes)

Ranusch et alJMIR HUMAN FACTORS

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=humanfactors_v10i1e49025_app1.docx&filename=0a209def6cb27a76cba8ca1f565cad16.docx
https://jmir.org/api/download?alt_name=humanfactors_v10i1e49025_app1.docx&filename=0a209def6cb27a76cba8ca1f565cad16.docx
https://jmir.org/api/download?alt_name=humanfactors_v10i1e49025_app2.docx&filename=eb67f82f712d862553ffc783d09fed7a.docx
https://jmir.org/api/download?alt_name=humanfactors_v10i1e49025_app2.docx&filename=eb67f82f712d862553ffc783d09fed7a.docx
https://europepmc.org/abstract/MED/31664597
http://dx.doi.org/10.1007/s11606-019-05391-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31664597&dopt=Abstract
https://www.ahajournals.org/doi/10.1161/CIRCOUTCOMES.121.007971
http://dx.doi.org/10.1161/CIRCOUTCOMES.121.007971
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34932377&dopt=Abstract
http://dx.doi.org/10.1007/s11239-020-02341-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33222115&dopt=Abstract
https://www.ahajournals.org/doi/10.1161/JAHA.121.022758?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1161/JAHA.121.022758
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34796718&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2475-0379(22)01121-9
http://dx.doi.org/10.1002/rth2.12662
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35155978&dopt=Abstract
https://www.sciencedirect.com/science/article/pii/S2666572722000293?via%3Dihub
http://dx.doi.org/10.1016/j.tru.2022.100125
https://academic.oup.com/cid/article/51/9/1074/292830?login=false
http://dx.doi.org/10.1086/656623
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20879856&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-023-01287-y
http://dx.doi.org/10.1186/s13012-023-01287-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37495997&dopt=Abstract
https://implementationsciencecomms.biomedcentral.com/articles/10.1186/s43058-022-00262-w
http://dx.doi.org/10.1186/s43058-022-00262-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35109916&dopt=Abstract
https://www.ahajournals.org/doi/10.1161/CIRCOUTCOMES.122.009256
http://dx.doi.org/10.1161/CIRCOUTCOMES.122.009256
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36484253&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


11. Bridges DR, Davidson RA, Odegard PS, Maki IV, Tomkowiak J. Interprofessional collaboration: three best practice models
of interprofessional education. Med Educ Online 2011;16:6035 [FREE Full text] [doi: 10.3402/meo.v16i0.6035] [Medline:
21519399]

12. Busari JO, Moll FM, Duits AJ. Understanding the impact of interprofessional collaboration on the quality of care: a case
report from a small-scale resource limited health care environment. J Multidiscip Healthc 2017;10:227-234 [FREE Full
text] [doi: 10.2147/JMDH.S140042] [Medline: 28652761]

13. Kahn WA, Kram KE. Authority at work: internal models and their organizational consequences. Acad Manage Rev
1994;19(1):17-50 [doi: 10.5465/amr.1994.9410122007]

14. Blanchfield KC, Biordi DL. Power in practice: a study of nursing authority and autonomy. Nurs Adm Q 1996;20(3):42-49
[doi: 10.1097/00006216-199602030-00007] [Medline: 8710222]

15. Koschmann MA, Burk NR. Accomplishing authority in collaborative work. West J Commun 2016;80(4):393-413 [doi:
10.1080/10570314.2016.1159728]

16. Ferguson J, Ashcroft D, Hassell K. Qualitative insights into job satisfaction and dissatisfaction with management among
community and hospital pharmacists. Res Social Adm Pharm 2011;7(3):306-316 [doi: 10.1016/j.sapharm.2010.06.001]
[Medline: 21454135]

17. Lu H, Barriball KL, Zhang X, While AE. Job satisfaction among hospital nurses revisited: a systematic review. Int J Nurs
Stud 2012;49(8):1017-1038 [doi: 10.1016/j.ijnurstu.2011.11.009] [Medline: 22189097]

18. Kuiper RL, Cowan DLP, Pacitti R. Job satisfaction in hospital pharmacists. Am J Health Syst Pharm 2011;68(2):115 [doi:
10.2146/ajhp100190] [Medline: 21200055]

19. Sutcliffe KM. High Reliability Organizations (HROs). Best Pract Res Clin Anaesthesiol 2011;25(2):133-144 [doi:
10.1016/j.bpa.2011.03.001] [Medline: 21550539]

20. Chassin MR, Loeb JM. High-reliability health care: getting there from here. Milbank Q 2013;91(3):459-490 [FREE Full
text] [doi: 10.1111/1468-0009.12023] [Medline: 24028696]

21. Cosby KS, Croskerry P. Profiles in patient safety: authority gradients in medical error. Acad Emerg Med
2004;11(12):1341-1345 [FREE Full text] [doi: 10.1197/j.aem.2004.07.005] [Medline: 15576526]

22. Green B, Oeppen RS, Smith DW, Brennan PA. Challenging hierarchy in healthcare teams—ways to flatten gradients to
improve teamwork and patient care. Br J Oral Maxillofac Surg 2017;55(5):449-453 [doi: 10.1016/j.bjoms.2017.02.010]
[Medline: 28343734]

23. Nelson SD, Poikonen J, Reese T, El Halta D, Weir C. The pharmacist and the EHR. J Am Med Inform Assoc
2017;24(1):193-197 [FREE Full text] [doi: 10.1093/jamia/ocw044] [Medline: 27107439]

24. Sittig DF, Belmont E, Singh H. Improving the safety of health information technology requires shared responsibility: it is
time we all step up. Healthc (Amst) 2018;6(1):7-12 [FREE Full text] [doi: 10.1016/j.hjdsi.2017.06.004] [Medline: 28716376]

25. Barnes GD, Sippola E, Ranusch A, Takamine L, Lanham M, Dorsch M, et al. Correction: implementing an electronic health
record dashboard for safe anticoagulant management: learning from qualitative interviews with existing and potential users
to develop an implementation process. Implement Sci Commun 2023 Mar 13;4(1):25 [FREE Full text] [doi:
10.1186/s43058-023-00412-8] [Medline: 36915186]

26. Kutney-Lee A, Carthon JB, Sloane DM, Bowles KH, McHugh MD, Aiken LH. Electronic health record usability: associations
with nurse and patient outcomes in hospitals. Med Care 2021;59(7):625-631 [doi: 10.1097/mlr.0000000000001536]
[Medline: 33797506]

27. Lu Y, Melnick ER, Krumholz HM. Clinical decision support in cardiovascular medicine. BMJ 2022;377:e059818 [doi:
10.1136/bmj-2020-059818] [Medline: 35613721]

28. Boonstra A, Broekhuis M. Barriers to the acceptance of electronic medical records by physicians from systematic review
to taxonomy and interventions. BMC Health Serv Res 2010;10:231 [FREE Full text] [doi: 10.1186/1472-6963-10-231]
[Medline: 20691097]

Abbreviations
CDS: clinical decision support
DOAC: direct oral anticoagulant
EHR: electronic health record
VA: Veterans Health Administration

JMIR Hum Factors 2023 | vol. 10 | e49025 | p. 9https://humanfactors.jmir.org/2023/1/e49025
(page number not for citation purposes)

Ranusch et alJMIR HUMAN FACTORS

XSL•FO
RenderX

https://europepmc.org/abstract/MED/21519399
http://dx.doi.org/10.3402/meo.v16i0.6035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21519399&dopt=Abstract
https://europepmc.org/abstract/MED/28652761
https://europepmc.org/abstract/MED/28652761
http://dx.doi.org/10.2147/JMDH.S140042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28652761&dopt=Abstract
http://dx.doi.org/10.5465/amr.1994.9410122007
http://dx.doi.org/10.1097/00006216-199602030-00007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8710222&dopt=Abstract
http://dx.doi.org/10.1080/10570314.2016.1159728
http://dx.doi.org/10.1016/j.sapharm.2010.06.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21454135&dopt=Abstract
http://dx.doi.org/10.1016/j.ijnurstu.2011.11.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22189097&dopt=Abstract
http://dx.doi.org/10.2146/ajhp100190
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21200055&dopt=Abstract
http://dx.doi.org/10.1016/j.bpa.2011.03.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21550539&dopt=Abstract
https://europepmc.org/abstract/MED/24028696
https://europepmc.org/abstract/MED/24028696
http://dx.doi.org/10.1111/1468-0009.12023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24028696&dopt=Abstract
https://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=1069-6563&date=2004&volume=11&issue=12&spage=1341
http://dx.doi.org/10.1197/j.aem.2004.07.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15576526&dopt=Abstract
http://dx.doi.org/10.1016/j.bjoms.2017.02.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28343734&dopt=Abstract
https://europepmc.org/abstract/MED/27107439
http://dx.doi.org/10.1093/jamia/ocw044
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27107439&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2213-0764(17)30020-9
http://dx.doi.org/10.1016/j.hjdsi.2017.06.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28716376&dopt=Abstract
https://implementationsciencecomms.biomedcentral.com/articles/10.1186/s43058-023-00412-8
http://dx.doi.org/10.1186/s43058-023-00412-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36915186&dopt=Abstract
http://dx.doi.org/10.1097/mlr.0000000000001536
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33797506&dopt=Abstract
http://dx.doi.org/10.1136/bmj-2020-059818
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35613721&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/1472-6963-10-231
http://dx.doi.org/10.1186/1472-6963-10-231
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20691097&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by A Kushniruk; submitted 19.05.23; peer-reviewed by T Aldaghi, A Choudhury; comments to author 17.07.23; revised version
received 16.08.23; accepted 02.09.23; published 24.10.23

Please cite as:
Ranusch A, Lin YJ, Dorsch MP, Allen AL, Spoutz P, Seagull FJ, Sussman JB, Barnes GD
Role of Individual Clinician Authority in the Implementation of Informatics Tools for Population-Based Medication Management:
Qualitative Semistructured Interview Study
JMIR Hum Factors 2023;10:e49025
URL: https://humanfactors.jmir.org/2023/1/e49025
doi: 10.2196/49025
PMID: 37874636

©Allison Ranusch, Ying-Jen Lin, Michael P Dorsch, Arthur L Allen, Patrick Spoutz, F Jacob Seagull, Jeremy B Sussman,
Geoffrey D Barnes. Originally published in JMIR Human Factors (https://humanfactors.jmir.org), 24.10.2023. 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
Human Factors, is properly cited. The complete bibliographic information, a link to the original publication on
https://humanfactors.jmir.org, as well as this copyright and license information must be included.

JMIR Hum Factors 2023 | vol. 10 | e49025 | p. 10https://humanfactors.jmir.org/2023/1/e49025
(page number not for citation purposes)

Ranusch et alJMIR HUMAN FACTORS

XSL•FO
RenderX

https://humanfactors.jmir.org/2023/1/e49025
http://dx.doi.org/10.2196/49025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37874636&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

