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Introduction
The Center for Healthy Hearts (CHH) is a free clinic in

Richmond, VA, that provides a stabilization program for
patients with chronic diseases. Most services currently
available that supply data collection, analytics, and
dashboard utilities are far too cost inefficient for use at a
free clinic. The American Heart Association’s CCCTracker
was the only available free-of-charge service that provided
clinics with this data pipeline and dashboard, but this was
limited to blood pressure collection and discontinued in
December, 2020, leaving free clinics like CHH with a gap in
daily tracking capabilities of chronic disease management.

Implementation of an end-to-end integrated data
workflow is the next step for CHH and other free clinics.
Text-based data collection offers patients a cost-effective
method of sending their daily home readings without
requiring internet access or third-party subscription fees.

This prototype is modular with capability to add, modify,
or delete components based on the clinic’s needs. The
dashboard built with this data workflow includes daily blood
pressure and glucose readings from a dummy dataset of
110 patients tracked over seven days. This can be modified
to also include daily cholesterol, weight, exercise minutes,
medication use, or any pertinent parameters.

KNIME Analytics Platform was used to develop this
workflow. The end product will include an in-house
collection of data via text-messaging using Amazon
Pinpoint and will execute remotely for a real-time
dashboard. The modular nature of this data pipeline allows
any form of data collection beyond SMS messaging, and
predictive tools using machine learning algorithms can be
integrated into the pipeline.

Goals

Methods

➢ Practice building data science workflows that
output data visualizations.

➢ Understand the demands of free clinics to aid in
managing patients’ chronic conditions

ConclusionMethods (continued)
Building a data dashboard provides a unique

opportunity to tailor the service to each individual
clinic and would replace multiple existing services
at once. The modular design of this workflow
applies to the type(s) of data collected, the
method(s) of data collection, integration of other
softwares (like EHR and ML algorithms), and the
visualizations used to build the dashboard.

The “Pre-Processing” metanode in Figure 1 was used to address the flaws
of the dummy dataset that was used for this prototype dashboard. In actual
practice, blood pressure readings would be reported as both diastolic and
systolic data points, but this dummy dataset only included diastolic readings.
Figure 2 shows the component of the data workflow that joined in the missing
piece with systolic readings included.

Figure 1. Overview of data pipeline that receives daily patient data and
produces dashboard.

Figure 2. Expanded view of the metanode “Pre-Processing”.

To simulate tracking patient data over seven days, the dummy
dataset was split into seven pieces via a simple loop, creating a
population size of 110 patients tracked over seven days.Figure 3. Expanded view of the metanode “Population Tracked over 7 days”.

Patients were then categorized into normal glucose, Level 1/Level 2
hyperglycemia, and Level 1/Level 2 hypoglycemia, according to the
American Diabetes Association guidelines for glycemic targets in the
metanode shown in Figure 4. The most high-risk patients were flagged;
in today’s reading, the highest readings (5 patients) were Level 1
hyperglycemic, and the lowest readings (2 patients) were Level 2
hypoglycemic. A similar metanode was used to categorize patients into
normal BP, elevated BP, Stage 1 and Stage 2 hypertension, according
to the American College of Cardiology guidelines. Patients with the
highest BP readings were also flagged, and “today”, there were three
patients with BP readings classified as Stage 2 hypertension.

Figure 4. Expanded view of the metanode “Blood Glucose” from Figure 1.

From this data workflow, data visualization can be added to
the dashboard, which can be used by practitioners to track daily
readings and potential medical crises.

Results

Figure 5. Data dashboard prototype developed in KNIME Analytics. Figure 6. A Tableau Software alternative to the KNIME Analytics dashboard.

The final dashboard (Figure 5) will be used by practitioners to
collect a quick snapshot of real-time home readings of blood
glucose and blood pressure from patients. The tables on the left
side of the dashboard includes a total count of patients in each
defined category and are visualized with pie charts in the middle
column.

KNIME Analytics Platform and KNIME WebPortal offer the
display of data pipeline outputs in a dashboard that is easy to
maintain and update to the changing needs of the CHH’s daily
use. However, a more visually appealing dashboard using
Tableau integration (Figure 6) into this modular pipeline can be
outputted from the same workflow described in Methods.

In this prototype, the data dashboard displays
an overview of daily patient data, but electronic
medical record integration would consolidate the
practitioner experience. For instance, each
category of blood pressure and glucose readings
could be linked to a full list of patient names, and
high-risk patient names could be linked to their
EHR charts with easier access to information like
medication therapies.

Because CHH also serves patients with high
cholesterol, this parameter may also be added to
the Dashboard for Healthy Hearts. The modular
design of the data workflow also allows for the
addition of exercise minutes, weight, or any other
pertinent data.

After a couple years of data collection, a
reference dataset can be built from daily readings,
and machine learning algorithms can be integrated
into this data workflow. These ML algorithms can
be customized and tailored to the specific
populations that frequent CHH and would provide
powerful predictive tools for practitioner use.

This data workflow can be replicated to
provide other free clinics with a tailored dashboard
for their specific needs. The workflow would be
housed on VCU’s KNIME Server, and Amazon
Pinpoint would also be used for data collection,
assigning a unique phone number for each clinic.

Limitations and Future Directions
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Figure 1. Overview of data pipeline that receives daily patient data and
produces dashboard.

Figure 2. Expanded view of the metanode “Pre-Processing”. Figure 3. Expanded view of the metanode “Population Tracked over 7 days”.

Figure 4. Expanded view of the metanode “Blood Glucose” from Figure 1.
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Results

Figure 5. Data dashboard prototype developed in KNIME Analytics.
Figure 6. A Tableau Software alternative to the KNIME Analytics dashboard.


