
Our increasingly mobile
lifestyle has created a new
context for health care. Ad-

vances in digital health tech-
nologies, including personal
health apps, sensors, cloud-
based data housing, and big da-
ta, are essential for engaging pa-
tients in ways that tap into their
strengths and help them make
health decisions.    

For nurses, this is an exciting
time to partner with patients in
adopting these technologies,
both in brick-and-mortar set-
tings and in new models of more
continuous care. These tools are
enabling remote monitoring and
care coordination for self-care
and family care virtually any-
where, complementing tradition-
al care settings. Knowing how to
use these technologies allows us
to engage patients more effec-
tively, define competencies, and
develop the nursing workforce of
the future to use mobile and
other technologies to support
healthcare delivery.

Technology for self-care
and family care 
A growing number of “health
citizens” and “e-patients” (em-
powered, engaged, equipped,
and enabled) are deepening
their participation in their own
health care through personal
health-information tools. Patient
portals, personal health records,
videos, text and email communi-
cations, mobile health (mHealth)
apps, devices, and sensors
strengthen health knowledge
and choices, self-care, and fam-
ily care. With use of these tools
increasing, consumer expecta-
tions of health services are
changing. More Americans are
seeking health care anytime,
anywhere, on any device. 

The term mHealth usually de-

notes health-related interven-
tions, ranging from text messag-
ing appointments and reminders
to video visits, stand-alone point-
of-need diagnostics, medical-
grade imaging with data stream-
ing, and automated clinical deci-
sion support. The smartphone is
a familiar tool for both patients
and nurses; mHealth solutions
also leverage other functions in
mobile phones, creating a suite
of powerful life-management
tools supporting social connec-
tions, fitness, and health. Passive
tracking of the patterns of our
movements, locations, and
phone time and activity bring
rich contextual data to help us
understand how health interven-

tions affect daily activities.
Self-care tools include smart-

phone-enabled fitness apps and
handheld scanners and wear-
able sensors to monitor weight,
electrocardiographic activity,
sleep, blood glucose levels, blood
pressure, body temperature, pe-
ripheral oxygen saturation,
heart rate, and hydration. When
combined with bidirectional
feedback, personalized engage-
ment, and education, these solu-
tions complement traditional
health services. (See Technology
for self and environmental health.) 

More than 40,000 mobile
health apps are available from
the U.S. Apple iTunes store. A
2013 IMS Institute for Health In-
formatics study found these apps
have simple functionality and
typically are limited to informa-
tion sharing. More than half are
downloaded fewer than 500
times, indicating room for growth.  

An estimated 93 million
Americans care for a loved one
at home, including a growing
population of at-risk elderly. So-
cial platforms with mHealth
tools are available to help fami-
ly caregivers monitor loved ones’
daily health, well-being, and
special needs through video,
texts, emails, personal health
journals, and recording of obser-
vations of daily living. Many of
these tools feature pill re-
minders, medication and mood
trackers, and alerts to support
networks triggered by prefer-
ences and needs.  

Technology for care
coordination  
To ensure patients receive high-
quality care both in and out of
clinical settings, nurses are en-
gaging patient caregivers and
other clinicians with new tech-
nologies for care coordination.
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Using technology to engage patients 
By Susan C. Hull, MSN, RN

New health
technologies allow
remote patient

monitoring and care
coordination virtually

anywhere.  
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Some mHealth solutions can co-
ordinate health services across
members of a community, con-
duct remote patient monitoring,
exchange care plans, and meas-
ure adherence. These tools broad -
en patients’ access to health serv-
ices, communication, and data
sharing.

Technology-enabled support
for care coordination before and
after a patient’s clinic or hospi-
tal visit allows nurses to engage
the patient over a much longer
time frame. Nurses can design
care plans, surveys, assessments,
and multimedia programs, as
well as customize the use of
video, texting, and email func-
tions for new modes of care de-
livery and more dynamic two-
way communication. 

Patients and family members
also can create their own on-the-
fly tools to support their informal
family care network. Many of
the new family health tools al-
low family members to manage
their own informal care coordi-
nation (for instance, to monitor
how well an elderly parent is
taking medications), as well as to
engage more formally with nurs-
es, doctors, clinics, and hospitals.  

Comprehensive medication
adherence tools now available
include automated medication
reminders and access to an ex-
tensive database of medications
and multilingual patient educa-
tion materials. These tools are
more powerful when integrated
with biomedical devices that au-
tomatically record vital signs and
other variables, with thresholds
set to automatically alert family
or nursing care coordinators. 

Technology for
transforming health care  
The potential to engage patients
with personal and mHealth tech-
nologies lies in our collective
ability to transform the way
health care is experienced and
delivered. With growing adop-
tion of these solutions, important
issues must be resolved, includ-
ing privacy, security, participant
authentication and identifica-
tion, data exchange and interop-
erability, and workflow integra-
tion for individuals, families,
and clinical providers. Whether
massive amounts of patient- and
device-generated health data
will be integrated into electronic
health records or personal health

records remains to be seen. 
Mobile health technologies al-

so are converging with the fields
of systems biology, genetics, and
genomics to bring innovations in
precise, individualized health
care. Some experts predict 50% to
70% of clinic or office visits over
the next few years will be re-
placed with remote monitoring,
digital health records, and virtual
house calls. Small, wireless
biosensors can measure new vari-
ables, such as biomolecules from
skin sweat, to give advanced
warning of electrolyte depletion,
muscle breakdown, or an im-
pending myocardial infarction.
Advances in continuous glucose
monitoring include a smart-
phone-based artificial pancreas.
mHealth research studies are un-
der way, with many opportuni-
ties for nursing contribution. 

We need to develop new care
models enabled by these tech-
nologies. Let’s chart the nursing
workforce of the future. �

Susan C. Hull is an independent nursing consultant
and co-chairs the Alliance for Nursing Informatics
Consumer eHealth Task Force (which partners with
the American Nurses Association). 
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Technology for self and environmental health     
A sensor that attaches to a rescue inhaler is an example of technology that en-
ables self-care. The sensor syncs wirelessly to a smartphone through Bluetooth
technology and captures data automatically. Remote monitoring tracks real-time
information about when and how often the patient uses inhaled medications,
linking symptoms and triggers to medication adherence and rescue-medication
frequency. The patient is supported with personalized feedback coupled with
helpful data and analytics, with access to health educators, community man-
agers, and care teams.

Asthma risk map
Propeller Health, the company that makes this sensor, is building the first-ever
asthma risk map for the United States. The map will let users track how climate
change affects frequency and severity of asthma attacks and chronic obstructive
pulmonary disease. Pinpointing the time and location of rescue inhaler use will
allow the company to notify the community and nation of potential asthma-risk
hot spots. 

The map also will support development of in-depth models of the impact of
climate change on public health. This is an excellent example of cloud-based da-
ta housing and big data, including 40 data points, such as weather conditions,
wind direction, air pollution, pollen counts, land use, and traffic patterns at the
time and location of inhaler use.


