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vices, patient/provider interaction and self-care. Digital approaches can be designed to simplify or expand on a
concept, test for understanding, and do not have a time constraint. New technologies, such as artificial intelli-
gence and machine learning, virtual and augmented reality, and blockchain can move the role of technology be-
yond data collection to a more integrated system. Rather than being a passive participant, digital solutions
provide the opportunity for the individual to be an active participant in their health. These solutions can be de-
livered in a way that builds or enhances the individual's belief that the plan will be successful and more confi-
dence that they can stick with it. Digital solutions allow for the delivery of multi-media education, such as
videos, voice, and print, at different reading levels, in multiple languages, using formal and informal teaching
methods. By giving the patient a greater voice and empowering them to be active participants in their care,
they can develop their decision making and shared decision making skills. The first step in our health literacy in-
structional model is to address the emotional state of the person. Once the emotional state has been addressed,
and an engagement strategy has been deployed the final phase is the delivery of an educational solution. While a
clear definition of health literacy and an instructional model are important, further research must be done to con-
tinually determine more effective ways to incorporate health technology in the process of improving health
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outcomes.
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The American Heart Association recently published a Scientific
Statement on the importance of health literacy in cardiovascular disease
[1]. The connection between health literacy and health outcomes in-
cludes access and utilization of healthcare services, patient/provider in-
teraction and self-care [2]. Since health literacy is closely related to
social determinants of health, such as education, income, language bar-
riers, and other physical, cultural, and environmental factors, building
knowledge and skill related to self-care can mitigate the health impact
of low health literacy. Strategies for addressing health literacy have
been identified in the Universal Precautions Toolkit [3]. The most com-
monly used strategies including attention to the reading level in printed
materials, the elimination of medical jargon by using plain language
with clear and concise messages, and teach back, designed to ensure
that the patient is understanding what the healthcare provider is saying.

While many principles of health literacy can be applied to digital
approaches, the promise of health technology on health outcomes is
not yet achieved [4]. Digital approaches can be designed to simplify
or expand on a concept, test for understanding, and do not have a
time constraint. Digital tools have additional advantages over the
traditional doctor-patient encounters, such as the time it takes to
get to the healthcare provider's visit and back to work or home, col-
lection of biometric and subjective information related to
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medication and symptom management, monitoring nutrition and
other behaviors, the ability to deliver multimedia education, and
the ability to communicate outside of the healthcare setting. The
smart phone has democratized access to health-related information
in a similar way to how the printing press increased literacy by pro-
viding greater access to books [5]. Also, while assessment of health
literacy is challenging in a clinical setting, digital tools can enhance
opportunities to assess both knowledge, functional and critical self-
care skills.

Health technology provides the ability to rapidly adapt, iterate,
and adjust in a real time setting to the user - their health literacy,
emotional state, social and personal resources, and education level,
that was impossible in a pre-health technology setting. The poten-
tial for health technology to be the catalyst for significant advances
in healthcare cannot be questioned, however as a science there is
still much to be done to create platforms and systems that activate
and engage those who would benefit before health issues arise and
are too far along to be reversed or effectively managed. The value
and importance of this research is significant to both individuals,
and to society as a whole, as the population ages and the prevalence
of chronic diseases continues to create a significant tax on local,
state, and national resources.

With the tremendous cost of healthcare, one arena where signif-
icant resources are being deployed is wellness programs in
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corporations. The use of biometric devices, web, app, and other
health technology by vendors promising to reduce healthcare costs
through prevention has become a huge industry. However, research
on the effectiveness of the interventions is still relatively sparse.
Validation of the claims of these companies and sharing of best prac-
tices with industry in the setting of free market competition makes
transparency challenging but does not reduce the need for high
quality research. One approach is to show the effectiveness of health
technology on improving health literacy over months and following
health metrics and costs over years. While a surrogate marker,
health literacy has been clearly shown to predict behavior change
in self-care, health system engagement, and health outcomes.
Strongly encouraging health technology vendors to prove the effi-
cacy of their solutions could lead to significant resources being com-
mitted to research and development of continually more effective
health technology practices.

The best practices for digital health literacy are more personal-
ized, relevant, interactive, and action-oriented experience. New
technologies, such as artificial intelligence and machine learning,
virtual and augmented reality, and blockchain can move the role of
technology beyond data collection to a more integrated system.
Rather than being a passive participant, digital solutions provide
the opportunity for the individual to be an active participant in
their health. Digital solutions will provide a more person-centered
approach with the individual taking more control over their health,
and greater access to their data, while staying connected with their
health care team.

In addition to the individual capabilities of current and emerging
technology, an effective approach may need to be part of a larger
strategy of awareness, prevention, and treatment [6]. These solu-
tions can be delivered in a way that builds or enhances the individ-
ual's belief that the plan will be successful and more confidence that
they can stick with it. Also, they can communicate with their support
system in a mobile friendly environment.

The Health Literacy Instructional Model developed by Dunn and
Conard [7] combines 5 domains of health literacy with the 3 steps
to build health literacy skills as shown in Fig. 1. Digital tools provide
dynamic flexibility, allowing opportunities to go beyond the issues
of static print media. Just in time determination of challenges such
as the reading level, the use of jargon, functional skills, understand-
ing of their understanding of key metrics (numeracy), rapid and
flexible communication with key healthcare providers, critical skills
in a healthcare journey on how to navigate the healthcare system,
and individual and shared decision making, all key aspects of health
literacy as described in the call to action [8] are all possible, and
more likely to occur with the right digital tools.

Digital solutions allow for the delivery of multi-media education,
such as videos, voice, and print, at different reading levels, in multiple
languages, using formal and informal teaching methods. While knowl-
edge is power and is a key element of building health literacy skills,
there is a need to go beyond comprehension to self-care skills associ-
ated with improved health outcomes [2]. Numeracy skills can be en-
hanced by performing the calculations, such as nutrition or
medications and providing feedback in real time to the patient.

Navigation skills can be enhanced by providing more transparency re-
garding cost and quality and can provide feedback on how and when
to access the healthcare system. Communication skills can be improved
between the patient and the provider by tracking biometric and patient
reported measures outside of the healthcare setting and can provide di-
rect communication with the healthcare team. By giving the patient a
greater voice and empowering them to be active participants in their
care, they can develop their decision making and shared decision-
making skills.

But how are these skills developed and deployed in a digital envi-
ronment? The setting and environment of the physical or digital space
is extremely important. Simply providing information, in a face to face
manner, over the telephone, through a printed document, or in a digital
environment without the proper context is often not effective and may,
at times, cause incomplete understanding or even harm.

The first step in our health literacy instructional model is to ad-
dress the emotional state of the person. In both traditional and dig-
ital setting, it is very difficult to be effective if the patient is
depressed, anxious, or under a lot of stress. A whole new generation
of digital tools has been developed to provide mental health and
brain health applications designed to manage emotions, reduce
stress and build resilience.

Once the emotional state of the individual has been addressed,
the next step is to use a behavioral approach to strengthen engage-
ment and build commitment. A common behavior change approach
is motivational interviewing, which is effective in a face to face,
counseling setting, but can be used in a tele-health setting. In addi-
tion to phone and video interactions, artificial intelligence and the
use of chatbots are technologies that can be used to deliver a behav-
ioral approach in a digital setting. Also, behavioral economics ap-
proaches, using the camera and other features of smart phones
and tablets have the potential for positive outcomes.

Once the emotional state has been addressed, and an engage-
ment strategy has been deployed the final phase is the delivery of
an educational solution. Rather than avoiding big words such as
cholesterol, saturated fat, carbohydrates, not to mention the trade
and generic names of medications, a bank of words and synonyms
can be used to create a taxonomy beginning with simple word rec-
ognition to more advanced understanding and application. Rather
than using flash cards in a classroom, these flash cards can be built
into the digital system as a library. Using the taxonomy as a base,
the digital system can create, and curate a highly personalized and
relevant support system that can scaffold the individual as they
grow in their knowledge and self-care skills. This highly personal-
ized system can be designed to deliver content, not only in the de-
sired media format, but also in the tone and style, based on
demographic, behavioral and psychographic segments that are
most likely to produce the desired results.

The key element in the Health Literacy Instructional Model is the
support system of the patient. Our research and experience have
shown this support system can be established in group settings that
are conducted in-person, on the phone, or online. These programs
have been conducted in both a clinical and worksite setting by nurses,
dietitians, exercise physiologists, and health coaches [9].

Fig. 1. Dunn-Conard health literacy instructional model.
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