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Abstract

Telehealth presents both the potential to improve accessto care and to widen the digital divide contributing to health care disparities
and obliging health care systems to standardize approaches to measure and display telehealth disparities. Based on a literature
review and the operational experience of clinicians, informaticists, and researchers in the Supporting Pediatric Research on
Outcomes and Utilization of Telehealth (SPROUT)—Clinical and Trandlational Science Awards (CTSA) Network, we outline a
strategic framework for health systems to develop and optimally use a telehealth equity dashboard through a 3-phased approach
of (1) defining data sources and key equity-related metrics of interest; (2) designing a dynamic and user-friendly dashboard; and
(3) deploying the dashboard to maximize engagement among clinical staff, investigators, and administrators.
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design and implementation of future digital health interventions.
The DHEF takes into consideration, how individuals
sociocultural and economic contexts influence intermediate
factors, such as environmental stressors and health behaviors,
which then drive the digital determinants of health (eg,

Telehealth Equity

The COVID-19 pandemic catalyzed a surge in telehealth
adoption [1,2]. However, disparities in access to and adoption
of digital health care persiss among Black, Hispanic,

public-insured, low-income, and rural populations [3,4]. This
“digital divide” risks worsening health disparities in these
populations [5]. As such, Crawford and Serhal [6] crested the
Digital Health Equity Framework (DHEF) to guide the equitable
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acceptability of or access to digital health and digital health
literacy) at the root of these disparities.

While hedlth systems can use the DHEF to implement
equity-minded tel ehealth strategies, understanding and bol stering
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the quality of the digital infrastructure within the communities
they care for are critical steps to ensuring equitable access to
telehealth [7]. Unfortunately, digital analytics are still lacking
in understanding patterns of use for those underserved by
technology infrastructure. Dashboards that showcase key
performanceindicatorsin real-time have become valuable tools
to track health care access, understand disparities, and apply
interventions. Yet, there are no consensus guidelines for the
creation of telehealth-specific equity dashboards, which can
apply the nuanced considerations for tel ehealth equity outlined
through the DHEF to existing standards for data monitoring.

To standardize such dashboards, the Supporting Pediatric
Research on Outcomes and Utilization of Teleheath

Figure 1. Telehealth equity dashboard framework.

1. How will the data be
visualized?

2. What dynamic features
should be included?

ses
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(SPROUT)-CTSA Network formed the Telehealth Equity
Workgroup. Evidence on best practices for the collection and
use of equity-related data continues to evolve. Based on the
review of the existing literature and the operational experience
of clinicians, informaticists, and researchersin this workgroup,
we aim to describe a strategic framework for adult- and
pediatrics-serving health systems to execute telehealth equity
dashboardsthrough 3 phases: define, design, and deploy (Figure
1). In addition, we offer a checklist for framework navigation
(Figure 2) to motivate more critical monitoring and evaluation
of health systems' current telehealth practices and ultimately
identify service delivery gaps.

3D

Telehealth Equity
Dashboard

6|

1. What data source
should be used?

2. What metrics should
be collected?
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1. How will the dashboard
be socialized?

2. How will the dashboard
be maintained?
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Figure 2. Telehealth Equity Dashboard Checklist (aSTEM: SPROUT Telehealth Evaluation and M easurement).

Step 1: Identify data sources and collect accurate data on equity stratifiers

Internal sources: External sources:
O Electronic medical record O National census databases
O Patient experience surveys O National and regional community surveys

O News and industry papers

Step 2: Choose metrics based on STEM? framework

Health outcomes: Health delivery:
O Individual or population-level disease | [0 Access (eg, interpreter use and portal use)
specific measures (eg, HbAi, BMI| O Effectiveness (eg, guideline adherence)
percentile, depression screening results, | [0 Quality (eg, diagnostic accuracy and % harm)

Vanderbilt score, and mortality) O Cost (eg, health care use)
Individual experience: Key performance indicators:
O satisfaction (eg, promoter score) O No-show rates
O Usability (eg, technical quality) O Wait times
O Burden reduction (eg, saved workdays) O Patient volume
O Adaptability [0 Percent telehealth visits

Equity stratifiers:
0O Common demographics (eg, age, gender identity, sex, race, ethnicity, zip code, and census tract)
O Advanced demographics (eg, language preference, insurance, disability status, and complexity)
O Technology access (eg, device access, device type, stable internet, and technology literacy)
O Social determinants of health (eg, economic stability, and neighborhood metrics of disadvantage)

Phase IlI: Design
Step 1: Create dynamic features
Recommended features:
O Comparison groups O Table displays for detailed views
O Variable filter and aggregation functionality - G.raphlcal dlsplav.s for trends
O Hover functionality to see counts, percents, | & Time range filtering ‘
numerators, and denominators 0 Data missingness reporting
Step 2: Select visualization tools
Visualization tools:
O Epic O Power BI O AQlik Sense O Tableau
O Healthelntent O Qlikview O R O Other

Step 1: Socialize dashboard

Recommended steps:

O share with interested parties (leadership, administrative, operations, clinical, patients)
O Integrate feedback

Step 2: Maintain data
Recommended steps:

O Establish cadence for dashboard tracking and review with each user group
O Establish cadence for data updates, reporting, and reassessment of performance metrics/goals

: : there is notable variation in data privacy regulations based on
Engagmg Interested Parties patient age, type of medical problem, local health system policy,

Before beginning to create atelehealth equity dashboard, health  @nd federal laws, early involvement of senior leadership can
systems must identify all interested parties to balance diverse  N€lP ensure dashboards are implemented appropriately. Once

perspectives and priorities. This should include all potential  'dentified, interested parties must be continuously engaged
dashboard users such as clinical staff, investigators, and throughout all phases of the framework processto ensure these
administrators as well as dashboard experts and patient dashboards are devel oped with the intended usersin mind.

advocates. Early engagement facilitates institutional buy-in to
both the development and use of a dashboard. In addition, as
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Phase 1: Define

First, hedth systems should consider what data sources to
leverage. Data source mapping is one useful technique to
identify usable sources for dashboard development. This
inventory process involves cataloging all available sources and
describing potentially relevant data to allow teams to consider
the feasibility, reliability, and quality of these sources[9].

Poor data quality can have negative downstream impacts, as
inaccurate or incomplete data can mask disparities [10]. First,
patient and caregiver demographics can often be conflated in
pediatric and elderly care settings. In addition, previousresearch
found that non-White patientswere lesslikely to have the correct
racein their health records and were often mislabeled asWhite,
skewing disparities [11].

Several strategies can mitigate the limitations of missing or
inaccurate data [12]. Imputation or Bayesian modeling
techniques can help bolster existing data by addressing
missingness with inferred values. For example, imputing race
and ethnicity identified greater disparities in the COVID-19
pandemic compared with only excluding missing data [13].
Health systems can also enhance existing data by linking their
databases to external sourcesto conduct area-based monitoring
[14]. Toillustrate, health systems could integrate regional-level
population data from national datasets (eg, the National Survey
of Children’s Health or the American Community Survey for
United States health systems) with internal patient data by
censustract. Inequities can then be tracked between geographic
regionsto further support patients from medically underserved
aress.

Unfortunately, these methods fail to address the root of data
inaccuracy. Improvement of data collection processes is the
best long-term solution. Staff training, patient education, and
options for self-reporting outside of clinical encounters are the
key to improved collection [10]. Greater transparency regarding
the purpose of datacollection and improved framing of questions
to reduce discomfort in sharing sensitive data could also increase
self-reporting [11].

Once data sources are established, health systems can select
metricsfrom the domains of the SPROUT Telehealth Evaluation
and Measurement Framework [8], including health outcomes
(ie, disease-specific measures), health delivery (ie, quality and
cost), individual experience (ie, patient experience data), and
key performance indicators (ie, implementation measures), as
well as equity dtratifiers (ie, environmental and patient
attributes). In addition, defining each metric's performance
target is critical. Targets can be based on peer organizations
performance, past institutional achievements, national-, state-,
or county-wide standards, and public policy goals.

Phase 2: Design

Next, health systems should carefully consider the design of
their dashboards, as literature demonstrates how data
aggregation and visualization influence the ability to detect
disparities. Common broad racial or ethnic categories such as
Black or Hispanic obscure within-group differences that can
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have significant clinical implications [15]. For example, when
Asian is grouped with Native Hawaiian and Other Pecific
Idanders, such aggregated statistics conceal meaningful
differences between subpopulations [16]. Thus, it isimportant
to present data as disaggregated by equity stratifiersas possible,
acknowledging that somelevel of aggregation isnecessary given
data quality limitations. A recent proposal for revised federal
government standards for race or ethnicity classification may
guide new best practices[17].

We recommend, at aminimum, comparing datafrom medically
underserved popul ations tailored to each health system with an
aggregated “catch-all” category. Health systems may consider
including areference, which is often the total population, or the
group with the largest population, the most favorable health
outcomes, or the greatest socioeconomic advantage [18].
However, there are risks of identifying a “reference” group.
Selecting White, for example, as the “reference” population
may inherently imply “nonreference” populations require
assimilation or acculturation or are generally “abnormal.”

In addition, designing dashboards with filter functionality across
multiple metrics can provide more robust analytics and displays.
Irrespective of the population that a health system serves,
intersectionality, or the connection between personal identities,
isanother key attribute to dashboard design, allowing for amore
in-depth look at identified disparities. Race as a stratifier on its
own could be aproxy for other variables underlying why these
disparities exist. However, through filter functionality, users
might consider assessing telehealth equity across races with
another key attribute such as social determinants of health or
internet access [18].

Designers should follow best practices for data visualization
[19], including maximizing data-ink ratios and selecting the
appropriate software for desired displays. Commercial
visualization tools can be found in Figure 2. When choosing
visualizations, it is essential to consider ease of interpretation
and potential risks of misrepresentation. Tables explicitly lay
out comprehensive information but can be difficult to digest.
Interpretation can be supported through bolding or color-coding.
Graphs can simplify data presentation and draw attention to
specific insights, but this simplicity can be misleading [18]. It
is essential to include missing data percentages to illustrate
uncertainty and incorporate features to understand the context
of the data for accurate interpretation. For instance, when
interpreting a narrowed disparity, the availability of hover
functionality to display numerators, denominators, and count
breakdowns for each data point can help users understand the
source of thischange. In addition to reporting current statistics,
the ability to view metrics over time permits the detection of
trends and postintervention changes in disparities, which is an
essential dashboard function.

Once a preliminary design has been determined, teams can
develop adraft dashboard. From this point forward, design and
development should proceed concurrently. The draft dashboard
should undergo pretesting with sample end users, which can
subsequently inform alterations to the design. Keep in mind,
multiple designs are likely needed to accommodate different
audiences, from frontline staff implementing care and
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monitoring day-to-day activity to administrators interested in
quarterly or annual trends.

Phase 3: Deploy

Finally, intentional deployment of atelehealth equity dashboard
iscritical to increase use, inform and monitor operational and
clinical interventions, preserve institutional buy-in, and create
a data-driven culture to improve health equity.

Socialization, the process of organizations adjusting to, learning
about, and buying into a new initiative, is a key aspect of
successful dashboard deployment. Socializing with leadership
and clinical providers allows teams to create relationships for
long-term reporting and inspires cliniciansto use the dashboard
in day-to-day operations. Normalizing the use of equity
dashboards at all levels can stimulate maintained awareness and
action to improve telehealth equity hencelaying the foundation
for a culture of accountability and quality data collection to
address disparities in telehealth and beyond.

In this phase, it is also essential to identify a cadence of
dashboard review and updates, given the likely differing
preferences among users. For example, leadership may expect
a quarterly update on high-level telehealth equity experience,
while interpreter services may desire monthly check-ins to
monitor progress on their practice changes. Socialization with
regular review allows for opportunities for feedback, which
studies have shown improve data quality [20]. By recognizing
the appropriate set of interested parties, health systems can
continue to enhance their dashboards with the right feedback
from a broader and inclusive user group.

Once the dashboard has been deployed, data can be used and
updated to advocate for new programs or workflows supporting
medically underserved populations. The implementation of a
dashboard is an ongoing, iterative process through each phase.
For example, the telehealth equity dashboard may highlight a
disparity that motivates the creation of anew intervention. The
implementation of a new intervention may then require new
metrics to be added to the existing dashboard or identify other
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ways to track performance. The dashboard development team
may thus return to phase 1 to re-evaluate their sources and
metrics. In addition, periodic usability testing by end users can
allow for the identification of these key areas of improvement
for subsequent iterations. This process, akin to the
plan-do-study-act cycleinimprovement science, can ensurethe
adaptability and continual advancement of a dashboard to meet
the demands of a dynamic health system [21].

Call to Action

Dashboards offer an avenue to improve datatransparency. Data
sharing, especially asit relates to equity, may belimited dueto
lack of incentives, fear of public scrutiny, or perceived
opportunity costsif dataare used for research by external parties
[22]. However, this creates sil os between and even within health
systems. Data sharing has the potential to establish shared
standards and cross-institutional efforts to improve health on
the population level. Therefore, astechnology usein health care
advances, we must pay close attention to what the data are
telling us, be transparent with our progress and shortcomings,
and push for change in our care models to ensure equitable
quality of and accessto care for all patients.

Conclusions

The COVID-19 pandemic laid bare the implications of the
digital divide on health disparities. Nevertheless, telehealth
continues to serve as a potential cost-effective care model and
promising access point for patients with barriers to in-person
services. As such, our strategic framework for developing a
telehealth equity dashboard offers a valuable means to track
patterns of use and outcomes to provide the evidence needed
to support continued investment in an equitable telehealth
offering. Telehealth equity dashboards present a promising
means to build a culture of data transparency, equity-centered
implementation, and continuous improvement to narrow the
digital divide and improve access to care for all patientsin this
expanding world of digital health care.
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