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Abstract. Clinical dashboards are an emerging and fast-evolving technology used
to support frontline clinicians’ practice. Understanding end users’ perceived
engagement with clinical dashboards is essential to co-design, implementation, and
adoption. There is a lack of literature exploring the integration of dashboards into
clinical workflow. This rapid review explores clinical end users’ perceived
engagement with dashboards that support workflow. We conducted a literature
search in PubMed and CINAHL. Four articles met our eligibility criteria. Findings
reveal variations in taxonomy and measures used to evaluate clinicians’ perceived
engagement. There are also a variety of reported barriers and facilitators to adoption.
Standardized frameworks and vocabulary are needed to facilitate a common
understanding of clinical end users’ perceived engagement with dashboards.
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1. Introduction

Clinical dashboards, designed to visually display relevant and timely patient information
to clinicians, [1] can play a vital and diverse role in clinical workflow. As visual
information systems, dashboards can facilitate health information exchange (HIE) and
clinical decision-making; [1] yet, designing effective dashboards to support clinical
practice remains challenging [2,3]. Involving end users in the co-design process to create
intelligent and actionable digital products in complex settings can be a strategic approach
to increase uptake and meaningful utilization of dashboards [4]. As such, understanding
clinical end users’ perceived engagement throughout the design process can inform the
creation, validation, and increased adoption of dashboards into clinicians’ workflow [3].

Zhuang et al.’s framework for evaluating dashboards in healthcare [3] informed this
review. This framework defines end users’ perceived engagement with dashboards as the
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interactive engagement with dashboards beyond the immediate completed task utility.
This type of engagement can be evaluated by assessing the subjective feedback of end
users across the dimensions of usability and acceptance [3,5]. Usability and one of its
five attributes, satisfaction, can be measured by assessing end users’ perception of
interface aesthetics, dashboard utility, and ease of use. Acceptance is measured by
evaluating intention to use and subsequent usage behavior. The purpose of this rapid
review is to explore clinical end users’ experiences engaging with dashboards designed
to support workflow. Specifically, we aim to (1) determine how perceived engagement
(i.e., usability, satisfaction, and acceptability) is measured and evaluated and (2) explore
potential barriers or facilitators to engagement.

2. Methods

We conducted a literature search and reduplicated findings in PubMed and CINAHL. To
create a specific search query, we combined the keywords “dashboard” with “workflow”
using the Boolean operator “AND,” and we filtered by English language publications
dated 2012 to 2022. Inclusion criteria consisted of peer-reviewed original research or
reports. We included studies with clinician-facing dashboards integrated into the
workflow and studies that evaluated end users’ engagement. We excluded editorials,
protocol papers, and articles without an evaluation component. Two researchers (GG,
CM) independently completed the title and abstract screening using Rayyan, an online
application for managing systematic reviews [6]. These same researchers screened full
texts and resolved discrepancies using consensus. In compliance with PRISMA
standards [7], the two researchers developed a data extraction tool and mutually refined
it during the extraction process. See Figure 1 for reasons for exclusion.

Records identified through other
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Figure 1. PRISMA flow diagram for selection of review.

3. Results
3.1. Publication Characteristics and Dashboard Contexts

In total, we retrieved 206 articles, of which we excluded 84 during the first phase of
screening. Of resultant 82, four full texts were deemed eligible. Most articles [8-10] were
U.S.-based, yet one study took place in Singapore [11]. One article was a case report [9]
and the remainder were evaluation studies [8,10,11]. Across all articles, clinical
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dashboards served three intended purposes: visualization of a risk assessment model; [§]
HIE between a Poison Control Center and an Emergency Department (ED) [9] or
between data and ED [10]; or alerts [11]. Frameworks to guide dashboard development
included user-centered design and experience [9, 10], a deep learning application
programming interface framework [8], and quality improvement Lean principles. ') End
users of dashboards comprised multi-disciplinary providers, clinicians, and staff. In two
studies, the setting was the ED [9,10]. The remaining locations were a hospital [11], a
clinic [8], or mixed [9].

3.2. Evaluation Methods, Tools, and Stages of Dashboard Development Cycle

All articles utilized qualitative methods to evaluate end users’ perceived engagement.
Three articles used mixed methods [9-11]. All articles evaluated usability and/or
satisfaction, and one article evaluated both usability and acceptance [8]. Measures used
for evaluation varied by article. In publications using qualitative methods, think-aloud
interviews [8,9], semi-structured interviews [8, 10], or open-ended surveys [11] were
used. Each study applying a quantitative method employed a different validated
instrument for evaluation: a five-point Likert System Usability Scale (SUS) [9], a 7-point
Likert Post-Study e-Health Usability Questionnaire (PSHUQ) [10], and an unnamed 5-
point Likert validated survey [11]. The evaluation of end users’ perceived engagement
was performed at various stages of development. Usability and acceptance were
evaluated in the post-implementation phase of a clinical risk assessment model [8].
Usability of one HIE dashboard was evaluated during the early design and prototyping
stages [9]. In contrast, usability of both an HIE [10] and an alert dashboard [11] was
evaluated during the post-implementation stage.

3.3. Evaluation Measures and Findings

Usability attributes of interface aesthetics, satisfaction, perceived difficulty, and
perceived usefulness were measured and evaluated by different terminologies or features.
Interface evaluations were reported in two publications [8,9]. Engagement with the
interface was measured using a think-aloud process to examine how features drew users’
attention and influenced their cognitive processing and facilitation of clinical work [8].
In this study, most physicians preferred click reduction (67%) and workflow
optimization via direct import into patient notes or a link within the EHR interface (58%).
In the case report [9], prototyping was used to evaluate the usability of an interface.
Survey results from three users showed better usability and high satisfaction with
accessing clinical information in one location.

No articles reported measuring perceived difficulty or usefulness. However, similar
vocabulary was used in two articles. One publication [9] used the terms ease of use or
ease of understanding as part of usability testing, while another publication [11] only
included ease of use. Usage was another term to measure usability testing [10,11]. In two
articles [10,11], measures for satisfaction appeared to overlap with usability and were
captured by similar terms: system usefulness and system/information quality. Both
articles also measured similar components using different terms; one used system
efficiency and potential system improvements [10] and one used impact on work
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efficiency and care quality [11]. In the case report [9], user satisfaction was evaluated
during the prototyping phase by assessing the dashboard’s functionality.

No publication reported the users’ intention to use or subsequent usage behavior.
One article evaluated acceptability in reported qualitative findings [8]. Results varied
between specialty and primary care providers. Seventy-five percent of practitioners were
receptive to the dashboard in how it could improve their ability to diagnose patients,
while 67% of primary care providers showed acceptance. The study attributed the
difference in results to the perceptions that a missed diagnosis of peripheral artery disease
was less urgent compared to other screening initiatives in primary care settings.

Facilitators or barriers were captured using terms that coincided with the stage of
development. Some articles discussed barriers [8] or facilitators; others discussed
benefits [11] or challenges [9], or positively or negatively perceived findings. Benefits
were attributed to high adoption-related functions or features [11]. One article reported
challenges or difficulties integrating an external website [8]. One article reported barriers
before development, such as technical difficulties, time delays, uncertainty about
information presence or relevance, and having to access another system [10]-

4. Discussion

Our literature search reveals vast publications describing the deployment of dashboards.
However, limited publications related to dashboard integration to workflow suggested a
gap for further research and reporting. The limited number of articles that met the
eligibility criterion of evaluation indicated yet another potential gap in understanding the
nuances of evaluating end users’ perceived engagement in the co-design process.

End users’ engagement with dashboards depends on robust framing and evaluation
techniques of a well-received product. Evaluation of end users’ perceived engagement
with these dashboards provides instrumental feedback in all stages of the dashboard
development cycle. There appears to be a lack of literature analyzing dashboard
utilization and uptake, demonstrating the importance of leveraging multiple usability
assessment methods. Quantitative metrics such as SUS are valuable, but only help
quantify usability. Think-aloud and qualitative interviews help identify what problems
need to be addressed. A mixed-method evaluation appears to paint a clearer picture for
the most robust comprehensive review or evaluation.

Similarities and variations are seen in the taxonomy of usability testing across
studies. Usability evaluation examines how well end users can learn and use a product
for intended purposes and can refer to how satisfied they are with that process [4]. Some
articles captured usability by usage or ease of use [8], while others by satisfaction [11].

The contexts of use in clinical settings may impact user acceptance of dashboards.
The difference in perceived perception in completing clinical tasks and priority in
practice between specialty and primary care providers influence user acceptance [8].
Thus, it is critical to create dashboards specific to end users diverse and prioritized needs.

Perceived facilitators and barriers could coincide with stages of dashboard
development. In the early stage, the prototype may lack assessment of system
performance and complex functions with different usability or user satisfaction. During
implementation, high adoption may be attributed to perceivable benefits such as
displaying relevant and accurate patient information, simplified access to information,
and improved coordination. Some articles use barriers or facilitators, but others simply
describe positive or negative findings, suggesting a lack of consistent taxonomy.
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This review has certain limitations. The review did not include patient-facing
dashboards. Executing a sensitive query or including additional databases may yield
more results and strengthen the findings.

5. Conclusions

Usability and acceptability testing of the clinical end users’ perceived engagement can
be instrumental in developing meaningful dashboards for end users to support their
clinical care. End users’ feedback offers a pathway to co-design dashboards as end
products that best serve and support the practice of clinicians and practitioners. However,
the evaluation of end users’ perceived engagement lacks consistent taxonomy and
measures. Standardized frameworks and vocabulary are needed to facilitate a common
understanding of clinical end users’ perceived engagement with dashboards.
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