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he potential for access Lo wireless technology continues

to expand globally. According to estimates [rom the

International Telecommunication Union, mobile broad-
band subscriptions have grown at an annual rate o 20% in
the past 5 years, totaling 4.3 billion subscriptions interna-
tionally in late 2017." In developing countries, expanded fiber
deployment is increasing [ixed broadband speeds, as interna-
tional bandwidth speeds also increase.' Prices for mobile
broadband subscriptions have dropped as much as 32% in
some countries, and 95% ol the world's population now lives
in a geographical area with access 10, al a minimum, a basic
second-generation, or 2G, mobile wireless network.’

Proximity to wireless signal networks has increased the
use ol devices capable of connecting users to the Internet.
Even in countries where there are large, sparsely populated
geographic regions, such as exist in the continent ol Alrica
(Ghana, Kenya, Nigeria, Senegal, South Alrica, Tanzania,
and Uganda), and where landline penetration may be close
to zero in areas, the use ol cell phones is growing rapidly.
In this group of countries, only 17% of residents do not
own a cellular phone; 35% ol cellular devices owned by
these residents are smartphones. Mobile technological devices
with basic [eatures, such as interactive voice response and
short message service (SMS) or text messaging, along with
more sophisticated devices like smartphones, are increasingly
used to support and expand health information technology
(HIT) initatives designed to improve healthcare outcomes
across the globe.

In the United States, cellular phone devices are ubiqui-
tous. According to a 2018 survey, 95% ol adults in the
United States own a cell phone, and 77% ol these devices
are smartphones.” A third of Americans live in a home with
three or more cell phone devices,” and 42% ofadults 65 years
or older own smartphones.* While many smartphone users
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KEY POINTS

« The expansion of infrastructure to support wireless ac-
cess has spurred both the adoption of mobile devices
and opportunities to use such devices in addressing
healthcare needs.

» Multiple opportunities for the use of technologies that
vary in ease of design and user interface, including inter-
active voice response calls, short message services,
and smartphones, exist across regions and markets.

» The combination of clinical insight and technological
skills possessed by nurse informaticists enables this
highly trained group to make significant contributions in
the design and delivery of mHealth applications.

are 30 years ol age or younger, usage ol smartphones has
increased in the older population.” Globally, an estimated
5.07 billion people, or 62.9% ol the world's population,
own cell phones; ownership is divided between smartphones
(50%) and nonsmartphones (50%).® Smartphones, which
function as handheld computers and are able to accomplish
multiple tasks [lexibly across time and space, are ideal tools
to support the adoption o HIT and mobile health (mHealth)
applications by [acilitating the exchange ol information
between patients and healthcare providers across plat-
forms.””® The multiple functionalities of smartphones make
them ideal tools to address patient needs for health informa-
tion with the use of communication technologies.”

Mobile technological devices with basic [eatures such as
interactive voice response and text messaging, along with
more sophisticated devices such as smartphones, have the ca-
pabilities to support and expand HIT initiatives needed to
improve healthcare outcomes across the globe. In addition,
the international popularity of cellular phone devices ollers
a platform [or the integration of HIT elements that are in-
creasingly accepted by both patients and healthcare proles-
sionals (HCPs).® ' Defined broadly, HIT can be viewed as
the amalgamation ol hardware and/or soliware technologies
or intellectual property through licensing of a product, pack-
aged solutions, and services to support [unctionality [or health-
care entities and/or consumers in the creation, assessment,
maintenance, or exchange of health information."' Adoption
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ol devices that support HIT ellorts, particularly those contain-
ing mHealth applications, offers ways to improve the quality,
ellicacy, and salety ol healthcare delivery, and contribute signil-
icantly to productivity within healthcare settings.'”” Mobile
health can be defined as, “...the use and capitalization on a
mobile phone's core utility of voice and short message service
(SMS) as well as more complex [unctionalities and applications
including general packet radio service (GPRS), third- and [ourth-
generation mobile telecommunications (3G and 4G systems),
global positioning system (GPS), and Bluetooth technol-
ogy.”" P The purpose of this article is to briefly review common
strategies in the design ol mHealth applications and to describe
the role and strategies that can be used by nurse informaticists
to improve healthcare delivery and outcomes [or patients.

Mobile Health Applications Use of
Common Technologies

Call Cenlers. Mobile health applications integrated into basic
and smartphones enhance the [unctionality ol cellular de-
vices and are critically necessary to extend the reach ol
health initiatives. At first, mHealth initiatives both nationally
and internationally capitalized on the widespread use ol
basic phones. Although the use ol mHealth applications
in nonsmartphones is more limited, basic [unctionalities
ol the devices typically include SMS along with voice calls.
Historically, [requently used initiatives were associated
with voice [unctionalities inherent in basic phone devices,
enabling ellorts including health call centers (59%), emer-
gency toll-[ree telephone services (55%), emergencies
(54%), and mobile telemedicine (49%)."” The least [re-
quently reported initiatives associated with basic phone de-
vices were health surveys (26%), raising awareness (23%),
surveillance (26%), and decision support systems (19%)."

Mobile health applications that are appropriate [or basic
phone devices are still used in healthcare, especially for the
dissemination of health and [acility information. In the
United States, 60% ol hospitals continue to use call centers
[or an array ol purposes, such as health advice lines, market-
ing campaigns [or health-related programs (seminars, train-
ing courses, or exercise classes), and disease management
initiatives.'* Facility-based call centers can be essential to
the improvement ol awareness ol healthcare institutions
and their services. As hospitals transition to comprehensive
healthcare organizations, their call centers are expanded to
support alliliates such as HCPs, health plans, and medical
device suppliers.

Shorl Message Service. Short message service, known also as
text messaging, is an additional mode ol communication
found in basic and smartphone devices. Eflorts to integrate
HIT originating [rom multiple healthcare settings, including
primary care, can use SMS in relatively simple ways to sup-
port large-scale communications.'” Short message service
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technology works through the application of soliware that
supports scheduling, scripting, routing, and replying, based
on preconfigured algorithms. These algorithms can be stan-
dardized to ensure that systems operate consistently and
eliminate the need [or users to monitor, send, and respond
to each text message.'®

Even in basic mobile devices, SMS platforms have be-
come more complex and sophisticated, supporting HIT ini-
tiatives using both unidirectional and bidirectional texting.
Bidirectional texting can be confligured to require users Lo
enter closed-ended responses (such as choosing 1, 2, or 3
from a list) or to collect open-ended responses that require
users (o read the message and enter an individual response.'®
In this case, il more than one message is sent, an automated
trigger is needed. Moreover, oulgoing responses may use
conditional branching logic for customized messages.'”
The use ol branching logic also enables HCPs to send au-
tomatic customized responses o users that are triggered
by the closed-ended responses. A viable example is a physi-
cal exercise SMS application that allows one to send “yes” as
a positive response and receive “keep up the good work™ as
an answer, while a negative response will receive an answer
such as “ry to get an hour's exercise tomorrow.”"”

Health information technology projects based on SMS
can accommodate both basic and smartphone users in the
evolving [ield of mHealth applications, tapping the non-
smartphone's simplicity to deliver primary healthcare infor-
mation that may be more ellective for users who are less
tech-savvy.'® Health information technology projects based
on SMS enable communications that can be characterized
according to three levels ol engagement: simple, specilic,
and serious.'” Short message services may be used as simple re-
minders [or healthcare appointments or other interventions
such as selFmonitoring ol physiological parameters. Text
messages may incorporate specific responses [rom HCPs or
be automated to send preprogrammed messages to individ-
uals. Text messages may be serious il they oller a mechanism
for a client (o initiate a disclosure of a concern or an event.'’
The levels of engagement supported by SMS accommodate
both smartphone and nonsmartphone users within the frame-
work ol HIT projects.

The ellicacy ol text messaging is tied to several [actors that
are important for HCPs to consider. An assessment ol
end-user requirements for SMS use should be conducted
to establish the framework of HIT project delivery.'” All
stakeholders must enter into discussions that establish a
common local policy to assist in the implementation ol
the service. Anticipation of increased workload [or stall
and the technical requirements ol text message distri-
bution across patient populations using both basic and
smartphone devices are fundamental to the design ol a suc-
cessful mHealth project.
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Barriers lo mIealth Integration. Geographic patterns in the
adoption of mHealth have been identified in surveys con-
ducted by the World Health Organization. Barriers to im-
plementation of mHealth applications are related to the
assessment of ellicacy and associated costs of applications,
conllicting priorities in health delivery systems, lack of poli-
cies to support mHealth initiatives, and legal issues such as
data security and participant privacy.'” Incorporating evalu-
ation strategies into the project management life cycle and
sharing global standards for information technology ex-
change have also been suggesied as ways to improve partic-
ipation in mHealth initiatives."* Global efTort is needed to
promote best practices and data [low between diverse sys-
tems and applications in the development ol enterprise ar-
chitecture in order to improve participation in and resulis
of HIT initiatives based on mHealth applications."”

Contribution of Nurses to Mobile Health Initiatives:
Potential and Practical Considerations

Infrastructure that supports wireless access to the World
Wide Web increases opportunities [or nurses to participate
in HIT initatives. In Zambia, 64.5% ol households own a
mobile phone.'® In a 2015 survey, 85% ol households in ur-
ban areas had access to mobile phones, compared to only
50% in rural areas; a higher percentage owned smart-
phones.'®!' The Zambian government, in cooperation with
other national organizations, began an mHealth initiative
designed to improve healthcare service delivery and [ollow-
up for patients across the country.'*' An mHealth tool
named “RemindMi,” in which SMS is used to monitor post-
natal visits, is available and promoted by the government ol
Zambia. The tool enables registry of new births, sends text
messages 10 new mothers to remind them ol postnatal visits,
and encourages continuity ol care by engaging them in the
review of topics such as laboratory results.'” Despite
Zambia's use ol mHealth applications such as SmartCare
and RemindMi, none of the nurses reported using other
mHealth applications in daily tasks.'”

Public Health. Tt is important to note that many govern-
ments in middle- and low-income countries are showing
renewed interest in mHealth as a core strategy to strengthen
healthcare systems and attain millennium development
goals.”” A combination of clinical insight and specialized
technological competencies necessary [or the integration ol
mHealth applications in HIT initiatives ollers opportunities
for nurse informaticists. The need [or verification by clinical
experts has been noted in studies ol mHealth applications
targeting women's health initiatives, revealing a preflerence
to defler inclusion of content at the expense ol disseminating
information that potentially could be misleading, inaccurate,
or dangerous.”’ Increasing global deployment of mHealth
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applications highlights the special challenges associated with
their use.”

Public health is an area that has been quick to embrace
SMS, especially in HIT initatives directed at primary
care."* Because text messages can reach large population
segments quickly and olien at a low cost, SMS is commonly
used in HIT initiatives targeting disease outbreaks, popula-
tions, and health promotion. For example, more and more
public and medical treatment centers offer [ree access to
wireless connections, which allows patients to communicate
using HIT. The [easibility of mobile technologies has been
tested in many practice areas, such as maternal and child
health. The mobile platform has been essential in hosting
applications within diverse scenarios, such as the overall
improvement of general health services and information,
as well as access to emergency services. The mobile plat-
form has also been a reliable way to enhance transpar-
ency, management, and accountability regarding patient
health information.

Disease Surveillance Inilialives. In Madagascar, SMS has been
a critical tool in monitoring influenza rates.”* Nurses and
stall members at 34 sentinel centers participated in disease
surveillance (N = 862 585) [rom 2008 (o 2012; 87% of the
inflluenza-like illness data were transmitted to the network
within 24 hours. The real-ime data enabled the Ministry
of Health in Madagascar to learn [rom and immediately re-
spond to new infectious disease outbreaks and initiate strate-
gically targeted local public health responses.”

Population-Directed Iniliatives. Short message service has
been used in initiatives [or vulnerable populations, such as
homeless patients and those [or whom transportation to ed-
ucational programs may be an issue. In a cross-sectional sur-
vey ol patients (N = 290) at a clinic dedicated to care ol the
homeless population in a Virginia city, 89% reported
owning a mobile phone.?* Study participants identified in-
terest in use ol SMS [or appointment reminders (77 %), refill
medication reminders (66%), and medication information
messages (34%). Readability, user-[riendliness of the inter-
face, and low cost of the mHealth application were [actors
that contributed to the success of the TXT2DASH program,
which targeted socioeconomic groups who had difTiculty
attending monthly on-site meetings.”*

Other creative initiatives, such as the Text4Baby cam-
paign in the United States, are examples ol successful cam-
paigns supported by the Health Resources and Services
Administration for the use of SMS within the HIT [rame-
work.” In the Text4Baby campaign, expectant mothers were
asked to text their due dates, engaging patients and HCPs
to create a prenatal health history that might have been
difficult or impossible to obtain otherwise.'* Programs
such as these [ocus on meeting primary care goals [or

. . . 15
preventve mterventions.
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It is also notable that public health initiatives that are tai-
lored to assist individuals to quit smoking or lose weight have
been successful even [or nonsmartphone users. Text mes-
sages have also been important in providing [ollow-up ser-
vices."? Patients who have undergone surgery can be given
information regarding their condition and expected postop-
erative recovery al home. This ensures that the information
is accurate and always available.

SUMMARY

The use of mobile phones has revolutionized the field of
HIT in multiple care delivery settings by ollering access to
high-quality health information and seemingly endless cus-
tomization ol that information. Nurses will continue to play
a significant role in the proliferation and support of initia-
tives incorporating mHealth applications, including the de-
velopment of organizational policies and guidelines [or use
(Table 1). Mobile health apps are increasingly combined
with telehealth and remote patient-monitoring approaches
in many disease management programs designed to reduce
hospital readmissions.”®

The emergence ol new technologies is accompanied by
limitless possibilities and potential benefits in the delivery ol
high-quality and cost-ellective patient care. The key to sus-
tainability [or mHealth technologies will be the use ol an ap-
propriate tool, at an appropriate time, [or an appropriate
patient. Collection of relevant data will also be needed to
support use [or patients and in clinical workflow. With their
combination ol clinical and technological expertise, nurse
informaticists are poised to integrate mHealth applications

Table 1. Six Decision-Making Strategies for Nurse
Informaticists to Participate in Selection of mHealth
Applications for Health Initiatives?

1. Recognition: In what ways can mHealth applications improve care
delivery, increase reimbursement, and complement organizational
HIT initiatives?

2. Identification: Does your organization have a list of mHealth apps
that are approved to be recommended or prescribed to patients?

3. Recommendation: When is it appropriate to recommend mHealth
applications to patients? What are recommendations for sharing
information across the care team and settings?

4. Education: What will be the process of teaching patients to use
the mHealth application? Who will monitor adherence to its use
and associated outcomes?

5. Evaluation: What is the process of curating and evaluating
solutions involving mHealth applications? How will benchmarks
and markers of efficacy be established as adoption of the mHealth
application grows?

6. Professionalization: What new training and competencies might
be needed for nurses, informaticists, and executives?
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in clinical practice and connect patients and HCPs in ways that

are compatible with life, work, and the health of populations.”
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