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ABSTRACT

The purpose of this study was to gather information regarding the receptivity of clinicians, caregivers and family members,
and adults with spina bifida (SB) to the use of a mHealth application, iMobile Health and Rehabilitation (iMHere) system.
Surveys were administered to end user groups in conjunction with a conference presentation at the Spina Bifida
Association’s 38th Annual Conference. The survey results were obtained from a total of 107 respondents. Likert scale and
qualitative results are provided in consideration of future application of the iMHere system in clinical practice. The results
of this survey indicate respondents were receptive and supportive with regard to adopting such a system for personal
and professional use. Challenges likely to be encountered in the introduction of the iMHere system are also revealed and

discussed.
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BACKGROUND AND INTRODUCTION

By 2030, it is projected that 171 million persons, over
half the United States population, will be living with one
or more chronic conditions (Menehan, 2011). The iMHere
system addresses the needs of persons with chronic
conditions by providing a means to manage and support
persons while residing in the community through a
proactive approach to care. This innovative system allows
for dynamic two-way communication in order to provide
seamless coordinated healthcare services and encourage
self-management of one’s condition. The iMHere system
has the potential to address the needs associated with
many chronic conditions and disabilities due to the
versatility in the design of the system and ubiquity of
mobile devices. Furthermore, the iMHere system allows
for customization that can occur through design of unique
apps for specific populations and can be even further
adapted and utilized to meet individuals’ needs.
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The Spina Bifida population was selected to pilot
the iMHere system due to the complexity of needs and
opportunity to create a significant impact on a variety
of outcomes. Spina bifida (SB) has been described as
the most severe congenital condition that is compatible
with life (Bowman, McLone, Grant, Tomita, & Ito, 2001).
Very early in the growth of the embryo, when only about
the length of a grain of rice, abnormal development of
the spinal cord and surrounding structures occurs in
the open forms of SB (Sandler, 1997). There are several
types of open SB which have varying degrees of impact
upon the person’s development and functional abilities.
The most severe form of SB is myelomeningocele (MM),
which is often associated with hydrocephalus, neurogenic
bowel and bladder, depression, sensory loss and varying
degrees of paralysis. Secondary medical issues such
as urinary tract infections (UTIs) and pressure ulcers are
among the most challenging and expensive complications
for these individuals (Dicianno & Wilson, 2010).
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Studies have shown that hydrocephalus has a
negative effect on cognitive status (Barf et al., 2003;
Iddon, Morgan, Loveday, Sahakian, & Pickard, 2004).
Approximately 80% of children born with SB either have
or will develop hydrocephalus which will require treatment
(SBA, 2012b). Hydrocephalus is typically treated by
shunting, a surgical procedure used to control pressure
in the brain. Individuals with MM, who have undergone
shunt revisions after the age of two years, tend to have
poor long term achievement as adults (Hunt, Oakeshott,
& Kerry, 1999) and deficits in movement, timing, attention
and orienting (Dennis et al., 2006). Specifically, research
has shown executive functioning deficits in persons
with SB in areas including: planning, shifting attention,
initiation, working memory, problem-solving and self-
monitoring (Calvery, 2008; Mahone et al., 2002; Dise &
Lohr, 1998).

Executive function is considered to be central to the
completion of activities of daily living (ADLs), particularly
when expected to be initiated and completed at fixed
time intervals throughout the day. In persons with
hydrocephalus, direct correlations have been found
between executive dysfunction and inability to complete
many of their necessary self-care tasks independently
(Hunt et al., 1999). The individual tasks of ADLs are
fairly simple. However, self-care routines can be quite
complex from a cognitive perspective, involving the need
to plan, initiate and execute numerous tasks at different
times throughout the day. Medication routines, self-
catheterization and daily skin checks are examples of
common self-care tasks required of persons with SB.

In combination, these self-care routines demand more
complex cognitive processes to effectively maintain.

Over the past 20-30 years, advances in medical
interventions have greatly increased the life expectancy
of persons with SB (Brown, 2001; Dillon, Davis, Duguay,
Seidel, & Shurtleff, 2000). The result is that a growing
number of persons with SB are outliving their caregivers
without adequate support systems in place. Without the
necessary care and support, chronic health conditions
commonly develop and often lead to secondary disability
and death (Dicianno & Wilson, 2010; Exner, Burgdoffer,
Bohatyrewicz, Bomniter, & Wenck 1993). Research has
also shown that preventable conditions (e.g., wounds,
UTls and sepsis) account for over one-third of the U.S.
hospitalizations of young adults with SB incurring a total
cost of $360 million annually for this group (Dicianno
& Wilson, 2010). Using preventative approaches to
providing health care services could potentially reduce
mortality, morbidity, the cost of healthcare, and improve
the experience of utilizing health related services
(Dicianno et al., in press). Developing a network of care
to support adults with SB is a pressing challenge for
medicine and social service systems (Bowman et al.,
2001).
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Hayden, Davenport, and Campbell (1979) were some of
the first researchers to document the need for increased
self-management skills in youths with SB. Despite the
identification of this need, over 30 years later, a limited
understanding of the experience of self-management and
strategies to develop these skills in persons with SB still
remains. In a recent multi-center study we showed that
higher self-management skills are negatively correlated
with number of UTIs, pressure ulcers and hospitalizations
in young adults with SB (Mahmood, Dicianno, & Bellin,
2011). Sawin and colleagues (2009) note that it is critical
for persons with SB to enhance self-management skills in
order to improve overall quality of life.

IMPLEMENTING A MHEALTH SYSTEM
TO EXTEND AND ENHANCE WELLNESS
SERVICES

In order to respond to this problem, a proactive
approach to promote health and well-being in young
adults with SB was originally developed as an in-person
Wellness Program at the Spina Bifida Association of
Western Pennsylvania (SBAWP). The SBAWP Wellness
program produced remarkably improved outcomes
including fewer instances of UTls and pressure ulcers
as well as decreased incidence and duration of
hospitalizations in comparison with national data gathered
in a study by Ouyang and colleagues (2007) (Dicianno et
al., in press). While the SBAWP grant-funded Wellness
program was very successful in reducing secondary
conditions and decreasing healthcare costs, it also had
significant limitations in the number of persons which
could be served over a small geographic region due to
limited funding. With an existing shortage of nursing staff
in the United States (AACN, 2012) it did not seem feasible
to consider expansion of the program to more persons
in a wider geographic area by hiring more nursing staff
to serve as Wellness Coordinators (WCs). Furthermore,
persons with SB residing in outlying rural areas often have
even fewer resources and could benefit even further from
the program.

Telerehabilitation (TR) or telehealth is one means to
efficiently and cost-effectively provide support to persons
in rural areas. A remote system can employ the wireless
technology of a smartphone and specially designed
applications (“apps”) for the most common needs of
the SB population in order to help support and maintain
self-management skills. Increased support through a
TR delivery method could potentially also decrease
the burden of seeking assistance and healthcare
services upon the consumer (i.e., person with MM)
and improve overall quality of life (McCue, Fairman, &
Pramuka, 2010). The smartphone was selected as the
best method of delivery of remote support for multiple
reasons. Smartphones are quickly growing in popularity
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in the United States due to their versatility. According

to Neilson (2012), 56% of mobile phone users are now
smartphone owners, and this growth is expected to
continue. Software and support can be easily transported
in the user’s hand, whether at home, work, or at a ball
game. Portability is very important to achieve success

in the clinical application of a system where self-care
activities need to occur regardless of the location of the
user. When emerging mobile communication and network
technologies are integrated for use within healthcare
systems, this is known as mobile health or mHealth
(Istepanian et al., 2005). The American Telemedicine
Association (2012) advises that mHealth is to be thought
of as a tool through which telehealth or telemedicine can
be provided.

The purpose of this paper is to evaluate the overall
impressions and receptivity of potential users of a
mHealth system to encourage self-management
of secondary conditions often associated with SB.
Individuals likely to utilize such a mHealth system include:
persons with SB, clinicians (physicians, nurses, social
workers, therapists), and family members and caregivers
of persons with SB. Therefore, it was vital to seek out
input and information regarding the receptivity of these
end user groups as the system was further developed and
prepared for clinical testing.

METHODS

A novel mHealth technology called iMHere (iMobile
Health and Rehabilitation) was developed through the
Rehabilitation Engineering and Research Center on
Telerehabilitation (RERC-TR). During the 38th Annual
Spina Bifida Conference held in Anaheim, California
(June 26 - 29, 2011) two informative and interactive
sessions were delivered by the lead authors of this
article. Development of iMHere and usability testing of
the individual smartphone apps was underway at the time
the survey data in this study was collected. Researchers
wanted to gather additional information from a larger
audience (beyond usability testing subjects) regarding
overall impressions of the iMHere system and its use in
supporting self-management skills in persons with SB.
This annual conference attracts a national audience and
even some international participants. An educational
format was utilized to explain the need for the iMHere
system and how it can improve self-management skills in
persons with SB. The first session was held specifically
for healthcare professionals who work with persons
diagnosed with SB. The second session was tailored for
an audience of persons with SB, their family members
and caregivers. Both sessions focused on identification
and interventions for executive dysfunction outside of the
school setting through adulthood including: independent
living, vocation, self-care tasks, and social interaction
skills. The presenters described mobile applications
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commonly referred to as “apps” to support ADLs.

Presenters then highlighted their own work in developing
a suite of apps designed for the SB population to help
manage self-care routines and maintain wellness. Each
of the specialized iMHere apps was demonstrated for
the audience to view with screen shots similar to those
shown in the figures of this article and live demonstration
of the iMHere system’s two-way communication features.
Screen shots of the clinician portal were also shown.
Various examples of how an individual with SB may
benefit from using a system such as this were provided as
part of the presentation.

After researchers shared their own work in developing
the iMHere system and demonstrated how each of the
apps functioned, a consent script was read aloud to the
audience and willing participants completed a survey.
This study was approved by the University of Pittsburgh’s
Institutional Review Board as part of the RERC-TR. The
researcher-presenters specified that any member of the
audience, who did not wish to participate in the study,
simply did not need to complete and submit a survey.
The surveys did not gather any identifiable data, but
did request that subjects: indicate various categories
of demographic information, respond to Likert scale
questions and provide narrative comments. The surveys
included six questions with both a seven-point Likert
scale and open-ended narrative responses. The specific
questions asked are listed in Tables 2 and 4. The following
section provides a description of the iMHere system as
was shared with the audiences of the two conference
sessions.

IMHERE - MHEALTH TECHNOLOGY SYSTEM

The iMHere system consists of software including
a suite of smartphone apps specifically designed for
persons with SB, a clinician portal, and a communication
system connecting the two. It is important to note the
use of the iMHere system is not intended to replace
traditional, in-person medical care. Nor is it to be used
as an emergency response system. Instead, users are
prompted to perform routine self-care tasks in a timely
manner through the automated system. By performing
these tasks as scheduled, the user is proactively reducing
the possibility of developing secondary conditions.
However, since it is not feasible to prevent every problem
an individual may encounter, the system also provides
non-emergency support and monitoring to help educate
individuals regarding self-management of chronic
conditions and accessing health care services as needed.
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Figure 1 shows the home screen of the iMHere suite
of apps. Each individual app is accessed by an icon to
represent the purpose of the corresponding self-care
activity. The MyMeds app is highlighted in Figure 1.
All of the apps include a scheduling component to
program reminders for performance of self-care activities.
Five apps were demonstrated as part of this survey study:

MYMEDS is an app that provides cues to remind
the user to take his or her medication at recommended
times, tracks the number of doses and reminds the user
to contact the pharmacy for refills. Generic and brand
names are integrated into the app to make entry of one’s
medication regimen easy. The user then also has a
portable list of medications to share with clinicians which
can be easily revised as prescriptions change.

Figure 2 shows what the user sees on the home screen
of the smartphone when the MyMeds alarm is activated to
alert the user to take his or her medication.

MyMeds

ACETAMINOPHEN (ACETA...

Take 0.5.

Skincare

Figure 1: iMHere home
screen with icons for all
current apps

Figure 2: MyMeds
alarm/reminder to take
medication

TELECATH allows the user to program the app to
receive reminders to catheterize the bladder. Once the
reminder is provided, the user can then easily indicate
whether or not he or she encountered any problems
when catheterizing (e.g., low volume output, bleeding,
etc.). The information is automatically updated in real
time to quickly alert the clinician of the difficulty the
person is encountering when performing this self-care
task as depicted in Figure 3. This app can also be set to
ask users once per day about frequency of incontinence
(Figure 4). Incontinence is a sign of an ineffective bladder
management program. Tracking this information on a
daily basis may help revise the plan of care including
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frequency of catheterization, fluid intake or prescription
of medications frequently utilized in the urologic care of
persons with SB.

Telecath Once per Day Ask

Any incidence(s) of urinary

Problem incontinence today?

No urine ®)No

Pain

Difference in color,
cloudy, blood

Cancel

Figure 3: TeleCath
screen to report
problems encountered

Figure 4: TeleCath
requests information
regarding incontinence
on a daily basis

BMQ, the bowel
movement cue (BMQ) app,
provides reminders, much
like TeleCath. However,
these reminders can be Time
set less frequently, such
as every other day, or
every third day, to reflect
common bowel program
schedules using enemas
or medications. Figure 5
shows the screen utilized
in setting alarms within
the app, which can then
serve as a reminder to
perform one’s bowel
management program. The
save button is highlighted
in this screenshot and is a
common feature consistent
within the design of all
of the apps. This design
consistency increases ease
of use. Also, like TeleCath, BMQ allows the user to easily
and quickly alert clinicians if problems are encountered
while performing one’s bowel management program.

P
Schedule for BMQ

Ringtone

Vibrate

Notes

Repeat

Figure 5: Screenshot of
BMQ showing screen to
program reminders
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MOOD TRACKER,
(shown in Figure 6) is an
app that asks a series of
ten yes/no questions to
help detect a person’s level
of depression. Questions
included in this app are
based on those developed
as a depression screening
by Mental Health America,
formerly known as the
National Mental Health
Association (MHA, 2008).
A newer version of the
screening tool is now
available through MHA,;
however, the questions No
for the app are based on
the original version which
was available during the ves

development of this app in Fi .
gure 6: Mood Tracker
2010. Mood Tracker can provides a series of 10

be set as frequently as 6s/no questions to
daily, but is recommended Y q ,
determine the user’s

for weekly or bi-weekly ;
use similar to MHA’s level of depression
Depression Screening
Quiz. Clinicians are then
able to remotely monitor mood over time to determine
changes and intervene if a user shows an increase

in depressive symptoms as indicated through their
responses to the questions. If a user indicates a high
level of depressive symptoms 5/10 or greater (answers
yes to five or more questions) or indicates the presence
of suicidal thoughts, the app is programmed to provide
the user with the option to call 9-1-1 emergency response
number or the mental health crisis line designated for

his or her geographic region. Both phone numbers are
programmed into the Mood Tracker app to provide this
information automatically to the user upon completion of
the questions.

My Mood Status o

1.Felta

stent sad, anxious or

No

5. Felt restless or irritable?

® )No

SKINCARE is the most complex of the iMHere apps
developed to date. SkinCare has several screens (Figure
7) and features: reminders that can be set to cue users to
perform daily skin checks as a preventative measure. If
skin breakdown or injury occurs, users can report it to the
monitoring clinician using a combination of text feedback
and also send a picture of the wound. The wound is
tracked over time to monitor progress in healing and/or
provide instructions for how to best care for the wound.
See an example of wound tracking in Figure 9 of the
clinician portal.
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Figure 7: The Skin Care App has several screens to
allow user to report wounds

Color coded graphics
and large buttons allow
for ease of entry to
report location of
wounds

£Y iMHereis offline

Skincare Report o

Chest Stomach | Back
Snouldar Arm Hand - 6
Buttocks Leg Foot

2

App utilizes the
smartphone’s camera
to allow an image to be
sent to the portal

w ¥ Wl WG 1204 PMm

Body Part: Hand
Description of location: @

Skincare Report o
Body Part: Hand

t, right, upper or lowe

Size of affected skin:

Smaller than Pencil Eraser . o
Additional description

of the wound can be
provided with
drop-down

menus and free text

Color of the affected skin:

Pink (normal for ethnic group) A

Condition of tissues around the affected
skin:

Dry and Clear

Thickness of affected skin:

Less than 0.1 cm -

Persons are able to customize use of the system by
using only the apps that are relevant to their individual
needs. For instance, not all persons with SB complete
a bowel program; therefore the BMQ app may not be
utilized. Depression is a common problem for many
persons with SB, but not every person will deem
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it necessary to monitor mood if he or she has not
encountered mental health problems. A person can use
only one, a few, or all of the apps for a customized remote
wellness program.

WEB-BASED CLINICIAN PORTAL

Full Name

ooma % o | (X
11,Drod | 3 0 m | & Refresh
13,0r0id 3 0
|5 MyMeds |8 TeleCath
14,Droid | 3 0 O show
g - 10, Draid o v
CALEV IV N © stov |
11, Droid () v
ooms | % o | (22
13, Droid o @
e % o | (XX
18, Droid x 0 m 14, Droid 0 i
19,0r0id | 3 0 15, Droid 0o V)
2, Droid v 0 m 186, Droid o "
e s | . | P

BB

s BMOs 4 Mood

Home Client Management = Logout

Live Activities {Last 20 Records)

L BiEses

Description
App:MyMeds
Description:Reminder is set for Jun 07,
2013@11:30 pm
Sent:6/7/13 12:49 PM
Owned By:Droid 15
Initiator:Smartphone

App:TeleCath
Description:Reminder is set for Jun 07,
2013@1:00 pm

Sent:6/7/13 12:49 PM

Owned By:Droid 15
Initiator:Smartphone

App:MyMeds

Description:Reminder is set for Jun 08,
2013@12:31 pm

Sent:56/7/13 12:31 PM

Owned By:Droid 8
Initiator:Smartphone

App:MyMeds
Description:Reminder is shown at Jun
07, 2013@12:31 pm

Sent:6/7/13 12:31 PM

& SkinCare

@ 2010-2012 University of Pittsburgh. Valid CS5 8 XHTML.

The clinician portal is a web-based tool to monitor
the activity of a caseload of patients currently using the
iMHere app. The apps send monitoring data to, and
receive self-care plans from, the web-based clinician
portal. This portal includes a graphical dashboard for
clinicians to monitor aggregate real-time data from all
patients, and to identify patients in need of assistance.
The clinician uses the portal to tailor treatment plans for
each patient and can push the plan to the smartphone
apps. It can be used to schedule drug regimens and
maintenance plans, and to view any schedule a patient
sets. Any problems the patient reports are communicated
to the portal and are flagged for clinicians’ attention
on the portal dashboard. A patient may also create or
modify self-care plans from his or her smartphone, and
these changes will be synchronized with the portal for
the clinician’s review. The portal dashboard has been
designed to allow the clinician to quickly review numerous
patients at once, and to provide quick access to the areas
of the portal that need attention. By clicking on Attention
Flags on the Dashboard iMHere will direct the monitoring
clinician or WC to the area that needs attention (Figure 8).
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Figure 8: iMHere Clinician Dashboard provides a graphical
overview of incoming information from the patients’ apps.
Clinicians can quickly scan the dashboard and determine how
to prioritize contact with patients based on this information.

The portal maintains a persistent connection with all
registered patients’ devices currently running iMHere.
The patients whose devices are powered on and currently
connected will be indicated on the Patient Roster with
a green checkmark. The Patient Roster can be used to
bring up the Client Details Box which has the advantage
of allowing the clinician to navigate one patient at a time.
The clinician portal provides a dashboard using symbols
to make it easy to visually review a caseload of patients’
incoming information. The symbols help the clinician
to discern which patients do not require attention (see
Figures 9, 10 & 11).

VOL. 5, NO. 1 SPRING 2013 - (10.5195/1)T.2013.6116)



INTERNATIONAL JOURNAL OF TELEREHABILITATION » TELEREHAB.PITT.EDU IT

Figure 9: Symbol indicates the patient
does not require attention.

o Figure 10: Symbol indicates the patient
may need attention.

Figure 11: Symbol indicates the patient
needs immediate attention.

Home Client Management * Logout

v of Pittsburs

University

soeretorsr v T
oo w | e s (Lo 70 Rocoran
worid | X 0 Chog - BB
Description
11,008 ¥ 0 m App:TeleCath
Description:Reminder is shown at Jun
13,0r0d | ¥ | © 07, 2013@1:00 pm
Sent:6/7/13 1:00 PM
Owned By:Droid 15
14,0r0id | XK 0 Initiator:Smartphone
. = App:MyMeds
15,Droid | v | 0 Description:Reminder is set for Jun 07,
2013@11:30 pm
16,Dr0id 3 0 m Sent:6/7/13 12:49 PM
Owned By:Droid 15
17,00 X 0 Initiator:Smartphone
App:TeleCath
r = Description:Reminder is set for Jun 07,
18,Droid ¥ 0 2013@1:00 pm
Sent:6/7/13 12:49 PM
19,Droid | M O m Owned By:Droid 15
Initiator:Smartphone
2, Drold v o m Location Top of the right faot. Size Bigger than a Tennis Ball App:MyMeds
Colar Dark red/ purple (non-blanchable) Condition  Dry and Clear Description:Reminder is set for Jun 08,
oo e o = = Thickness Less than 0.1 cm Motes 2013@12:31 pm

Sent:6/7/13 12:31 PM

& 2010-2012 University of Pittsburgh. Valid CS5 & XHTML.

Figure 12: iMHere Clinician View of SkinCare Entry which can
allow monitoring of progress in wound healing over time.

Additional description regarding the technical aspects
of the development of the iMHere system will be available
in future publications. Information is also included in this
paper to describe the security of the iMHere system,
which meets all HIPAA regulations.

INTERNATIONAL JOURNAL OF TELEREHABILITATION ~ VOL. 5, NO. 1 SPRING 2013 - (10.5195/1JT.2013.6116) 9



IT INTERNATIONAL JOURNAL OF TELEREHABILITATION

RESULTS Table 2: Clinicians’ Responses to Likert Scale Questions
Session 1: Clinicians . . _ # and % of Responses
Providing Services to Likert Scale Questions N Median ’ 5 5 A 5 B -
Persons with SB Thirty-
six audience members Q1: | feel comfortable using technology | 35 | 1.0 20 5 5 3 2 0 0
of the first session. held in my everyday life. 56% |14% | 14% | 8% 6% - -
specifically for clinicians Q2: | feel comfortable using technology | 36 | 2.0 14 7 9 9 2 2
who work with persons with in my clinical practice. 39% |19% |25% |56% | 56% | 56% | -
SB, elected to complete Q3: | would use this system in my 36 (1.0 17 |9 2 1 0 2 2
the survey and act as clinical practice. 47% |25% | 5.6% | 2.8% | - 5.6% | 5.6%
respondents. Twenty of the | @4: The system seems simple to use 33|25 9 7 8 6 2 0 0
respondents (55.6%) were for a person with SB. 25% |[19% | 22% |17% | 5.6% | - -
nurses. A variety of other Q5: The system seems simple for 32|20 12 |11 |2 6 1 1 0
professionals, as described a clinician to use. 33% [31% |56% | 17% | 2.8% | 2.8% | -
!n Table 1, also participated Q6: | believe using a system such as 33|15 16 9 4 0 2 0 1
in the survey. this would make a strong positive 4% |25% | 11% | - 56% | - 2.8%
impact to improve the health
of persons with SB.

Table 1: Demographic Descriptive Statistics of Clinician

Respondents The written narrative responses were transcribed
verbatim from the survey forms for analysis. For both sets
of surveys, the narrative responses were coded, sorted
and categorized into themes independently by three
Physician (MD) 6 16.7% researchers all familiar with utilizing the iMHere system.

Professional Background # of Respondents Percentage

Themes were then compared across these three sets of

_ P 0, . . .
PhD - Clinical / Research 2 5.6% data and agreement was achieved to increase the rigor

Nurse 20 55.6% of the qualitative analysis. By repeatedly reviewing the

data, researchers collaborated to develop inductive ideas

8.3% ; : . .
0 and interpretations about converging, recurring, and

Social Worker

3
Occupational Therapist 2 5.6% contradictory patterns -- along with illustrative examples
5 (Hammersley & Atkinson, 2007).

Physical Therapist 5.6%
Education (Teacher) 1 2.8%

ToaIiN= | 36 100% NARRATIVE THEMES — CLINICIANS
Variable / Question Mean $D THEME: COMFORT IN USING TECHNOLOGY
# of Years in Clinical Practice 20.6 13.7

A mean Likert score of 1.29 for the group overall shows

# of Years with SB Population | 10.7 1.0 the majority of clinicians who participated in this survey

are active users of smartphones or similar devices (e.g.,
tablets, computers) and applications (e.g., Facebook,
texting, express scripts, to-do list apps). Narrative

Overall, these respondents were experienced, with comments that support these scores include the following
an average of 20 years in practice. In addition, the quotes:
respondents also had an average of over 10 years of
experience with the SB population. The respondents’ e “|t [technology] has become a part of routine daily life.”
answers to the survey questions on a seven-point e “Less labor intensive. Keeps connections.”
Likert scale are summarized in Table 2. The Likert scale e “Use technology to manage life tasks -alarm clock, to-
represents a respondent’s level of agreement according do list, calendar.”

e “Technology is daily developing new ways to save not

to the following qualitative descriptions: 1 = Very Strongly only time, but money.”

Agree, 2 = Strongly Agree, 3 = Agree, 4 = Neutral, 5

= Disagree, 6 = Strongly Disagree, 7 = Very Strongly
Disagree. Therefore, the lower the score, the higher the
respondents were in agreement with the statement.

However, other clinician-respondents provided some
feedback to indicate they are not as comfortable with,
or are resistant to use of technology. The following
comments exemplify these clinicians’ hesitancy to
incorporate use of technology:
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e “Technology has progressed so much in the last 10
years. [It’s] hard to keep up with what’s available and
what’s relevant and useful in everyday practice. [l]
need time and assistance to investigate technology.”

e “I'm often a little resistant to new technology at first (for
myself). | often question: “I'm getting by OK now, why
spend more money on something new?”

e “Tech info and content overload. [The electronic health
record] is more complicated and slower than paper.
Never seems to work as advertised.”

THEME: EFFICIENT OR BURDENSOME?

A noteworthy theme presented by clinicians was
whether or not introducing the iMHere technology into
clinical practice would ease the workload of clinicians or
unintentionally create a burden. The respondents relayed
numerous possible positive aspects of implementation of
a system such iMHere in their clinical practice. These two
comments exemplify these thoughts:

e “To save time checking up on people - you will know
right away! So awesome.”

e ‘| like the user-friendly aspect. Also, many of our
patients have smartphones and could benefit.”

A follow-up question specifically inquired about
potential barriers of implementing this system at their
current institution and integration into clinical practice.

e “| believe this has great potential; However, | am
concerned it may be very time consuming, especially
with complicated patients.”

e “May increase practitioner workload to the point of
becoming overwhelming.”

e “We do not have the support we need for doing
anything extra at this point.”

e “Seems manageable with small number of patients,
but could it rapidly take over all of your clinic time?
RN coverage - currently have two nurses for > 300
patients.”

e “Patients may send pictures of vacation, etc., [an]
overuse...boundary issue.”

The following quote exemplifies concerns related to
costs:

e “Low income families cannot afford smartphones. If
the clinic purchased a smartphone for a low income
patient, | would be concerned about cost of the plan
(service usage charges) and other family members
‘using’ or ‘borrowing the phone.”

Many clinicians communicated great excitement, which
shows their confidence in the potential for this program to
improve the workflow within their practice setting(s):

e “Like the idea of being able to track patterns of
problems.”
e “Solving problems in real time better than relying on

INTERNATIONAL JOURNAL OF TELEREHABILITATION

memory - more accurate reactions of problems (real
or perceived).”

THEME: GENERALIZABLE OR EXCLUSIVE?

The impact of SB upon individuals is incredibly varied in
relationship to medical needs and cognitive and functional
abilities. Is it possible to create a system that will meet
the needs of the SB population as a whole? This concern
was suggested by several clinicians in the following
quotes:

e “Such a wide level of cognitive issues - it would have to
be a select group.”

e “[Would] not support at the current time. Our clients
would have to be chosen very carefully.”

e “Varies person to person - may be easier for younger
kids who grew up with technology.”

e “Too many variables to assess. For some of my
patients, yes. [For] some it would be too complicated.”

e “Patients with SB think very concretely, so it would
have to be very clear that they won’t get an immediate
call back.”

e “Anything available in Spanish?”

e “Might be a challenge with SB [and] OCD [Obsessive
Compulsive Disorder] dual diagnosis getting stuck on
an issue.”

e “Like an alarm, it can be ignored”

With this positive response to this idea of applicability,
it becomes apparent that a target population is present.
This idea is illustrated in the following responses:

e “] think technology is a great motivator for my clients
(age 0-21).

e “This would be great for adolescents in helping them
transition to adulthood.”

e “| would like [to be able to use it] for cerebral palsy /
other developmental disabilities.”

THEME: IMMEDIATE REPORTS OF HEALTH
STATUS.

Several clinicians reflected this positive aspect of
clinical application of the iMHere system:

e “Like the idea of being able to track patterns of
problems.”

e “Solving problems in real time better than relying on
memory - more accurate reactions of problems (real
or perceived).”

Depending on the background of the clinician, past
experiences may have positively or negatively affected
their opinions of the iMHere system. However, it is clear
that there is great excitement for iMHere and its ability
to promote self-management skills for persons with SB.
This can be seen in some concluding narrative comments
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from clinicians:

e “Would help with focus, completion of activities,
raise self-esteem when able to perform/complete
activities.”

e “Awesome! Could be life changing for both patients
and providers!”

e “Brilliantideas - look forward to sharing this information
with my patients and team.”

Table 4: Responses of Persons with SB, Family Members &
Caregivers to Likert Scale Questions

SESSION 2:
0,
P ERSONS WITH Likert Scale Questions N Median f and /°2°f Res;:onses4 -
SB, FAMILY
’
Qf1: | feel comfortable using technology | 71 | 1.0 40 17 8 0 3 1 2
MEMBERS & in my everyday life. 56% |24% |11% | - 42% | 1.4% | 2.8%
CA REGIVERS Q2: | feel comfortable using technology | 70 | 1.0 46 5 8 2 2 4 1
in my clinical practice. 66% | 7% 11% | 2.9% | 29% | 5.7% | 1.4%
The survey quesfuons Q3: | would use this system in my 70| 1.0 39 14 8 6 0 2 1
posed to persons with clinical practice. 56% |20% | 11% | 8.6% | - 2.9% | 1.4%
SB, family members, and
. Y imil Q4: The system seems simple to use 66 1.0 34 18 5 6 1 0 2
carﬁglvers v;/e(;e dSImI ﬁr for a person with SB. 52% |27% |7.6% | 91% | 1.5% | - 3%
to those included in the
clinicians’ survev with a few Q5: The system seems simple for 59 1.0 40 8 3 5) 0 0 3
h lat dyt t a clinician to use. 68% |14% |51% | 85% | - = 5.1%
changes related 10 curren
4 Q6: | believe using a system such as 66 1.0 48 6 6 8 0 1 2
use_Of t?ChnOIOQY (specific this would make a strong positive 73% [9.1% | 9.1% | 45% | - 1.5% | 3.0%
devices: cell phone, impact to improve the health
smartphone, iPod™, PDA, of persons with SB.
Electronic Tablet) as listed
in Table 3. NARRATIVE THEMES - ADULTS WITH SB FAMILY

MEMBERS & CAREGIVERS

Table 3: Demographic Descriptive Statistics of

Persons with SB, Family Members & Caregivers (N = 71) Many of the parents/caregivers in this audience had

younger children. The Likert scores in Table 4 indicate an
overall high level of comfort. Many individuals felt they
have been able to be more productive in their daily lives

Role/Profession* # of Respondents  Percentage with the use of technology:
Person with SB 19 26.8% * “It will help me stay on track.”
Family Member / Caregiver 52 73.2% * “Using t.eChnO|°gy on my phone has . helped me
accomplish more during the day by making lists and
Researcher (PhD) 1 1.4% setting alarms.”
e ‘| think it will be great because | have memory issues.”
Physical Therapist 1 1.4% e “Allows multi-tasking as well as immediate information.”
Other Role / Relationship 4 5.6%
However, the positive response to use of technology
was not universal for this group. A few respondents
Cell Phone 44 62% indicated they struggle with technology and have
preferences for other means to manage daily life:
Smartphone 34 47.9%
iPod™ 26 36.6% o “Teqhnology seems to change every day. | feel like | am
playing catch up.
PDA 4 5.6% e “Too much trial and error - not understanding manual.”
) “Parent of several children, farm animals, house, etc. to
Electronic Tablet %6 78.9% care for - no time to mess with it.”

* Please note - these categories are not mutually exclusive. Two individuals indicated
they worked as clinicians in addition to being family members of persons with SB.
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e “| want to talk to a person in person.” | can’t stand
messages or push this button for this or that. | want to
ask questions and have my questions answered. Not
tech-savvy 69-1/2 years old.”

e “When | gettoread | want to lie in bed, relax, and read.
My eyes are better at reading large print. Not good with
electronics.”

e “| personally prefer less technology, but | see the
importance of it and I’'m learning.”

THEME: TIME CONSUMING FOR CLINICIANS.

Similar to concerns expressed by clinicians themselves,
some persons with SB and/or family members and
caregivers felt it may be burdensome on the clinician side:

e “Concerned for the practicality of clinicians’ ability to
handle/process so much incoming data, especially
with statistic of number of persons with SB without a
PCP [Primary Care Physician] and due to complexity of
SB (adults specifically).

e “lt may take additional time for a busy professional.”

e “._.it can be overwhelming if a lot of patients are being
followed.”

THEME: APPLICATIONS BEYOND SELF-
MANAGEMENT AND CLINICAL PRACTICE.

Several parents and individuals with SB commented
on how a system such as this could be helpful beyond
activities related to self-care. This feedback can be
exemplified in the following narrative responses indicating
interest and in trying out the features in their daily lives:

e “Consider making these available independent of
clinics. These would be helpful for children (even very
young) as they are electronically adapting.”

e “This is great for helping them remember when to do
all of their many needed activities”

e “Thank you for researching this. My 13 yr old has
trouble remembering assignments or turning them in...
Other interventions have not yet worked and she loves
her cell phone. Great idea!”

e “Alot of these ideas are great for my non-spina bifida
child as well. Thank you.”

e “My daughter has had problems remembering
homework or turning it in. Thank you for the idea of
[using apps for] recording assignments.”

e “Developing grant to get iPads/iPhones into the hands
of young adults with SB with personal health record
and scheduling app. Would love to include these new
apps when available.”

A few respondents were more skeptical as to whether
or not it would be effective:

e “Even a reminder may not work if I'm lazy.”
e “My son likes technology; however, he may just turn
it off.”
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In addition, if a person has many tasks for which he or
she requires frequent reminders the number of alarms
could be overwhelming. As one respondent notes:

e “People may not want to set and hear all of these
alarms.”

There are several other concerns that were raised from
this group which again indicate a system such as this
would not be effective for every person with SB. One
respondent to this survey noted that he or she has had
nine children with SB over the years (likely as a foster
parent). Observations were included as feedback:

e “1) They break electronic devices fast and often, 2)
They lose a lot, 3) Some bring up inappropriate pictures
or use cell phones to charge thousands of dollars in
phone charges with women or anyone else....Can’t
leave anything out where it is convenient to use.”

In general, this group also sees great potential for the
use of the system. Some general comments include:

e “Especially for days that are out of the routine. Weekend
cathing reminders would be helpful.”

* “Now-a-days this is the way to go. We all have our cell
phone on us. The fact that it alerts you when you have
to do something and not put it off.” “Consider making
these available independent of clinics. These would
be helpful for children (even very young) as they are
electronically adapting”

e “l love the idea of TeleCath. My son’s so bad at telling
time, but he always has a phone or iPod in hand”

e ‘| think these would help me even more in my already
independent life.”

e “This seems awesome and very efficient. With all
medical professionals converting to EMR, this is a no
brainer.”

e “| think that it would be great not just for clinics but for
patients too. Cause we all hate going to doctors for
small things. Nice to be able to take a pic and send.
Then if doctors think they need to come in they can.”

DISCUSSION

The open-ended section of the survey revealed some
general concerns about the adoption of new technologies
and excitement surrounding the introduction of the
iMHere system. Receptivity seems to be closely related
to an individual’s past experiences with technology in
the clinic and personal use. Many clinicians already
use technology for work or personal needs in their
daily life. Overall, there were also more positive than
negative scores and comments noting the benefits of
the use of technology in clinical practice. However,
several respondents indicated apprehension toward
the introduction of any new technology, not specifically
the iMHere system. Many of the concerns raised by the
respondents were predicted, and careful planning around
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these issues may help to ensure a smooth introduction of
such a system as iMHere within clinical practice settings.

Several clinicians expressed concern about time
availability to monitor, manage information received,
and respond to patients using such a system, as well
as the costs associated with this time. This frequently
discussed concern is one of great importance and has
been recognized by the clinicians and developers of the
system. Throughout the development and introduction of
iMHere and the portal, constant communication with the
development team that includes software developers and
clinicians has allowed for improvements in the system.
These improvements have been to ensure ease of use
for both the patient and clinician. A specific example of
designing with the clinician in mind includes the visual
layout of the portal’s dashboard. Because of the simplicity
of the symbols that indicate who has the problem, and
what type and degree of health concern is present, with a
quick glance, a clinician would be able to determine who
needs attention. The goal of the system is to promote
efficiency with regard to identification of potential
problems the patient is experiencing along with seamless
communication to follow-up and provide coordinated
care.

Regarding the cost that would occur in supplying the
SB population with smartphones brings about several
discussion points including the responsibility and
requirements of an individual to participate in a wellness
program. Supplying a smartphone and a phone contract
to an individual can be a pricy investment; however,
when each patient is considered on an individual level an
appropriate device and contract can be provided. The fear
of losing or breaking a device is a reasonable concern and
instances of loss and breakage will occur. However, the
cost of the device and service plan may be offset by the
cost of treating these preventable conditions (i.e., wounds
and UTls) on the part of the insurer, or the time and effort
of triaging and managing the conditions on the part of the
clinicians involved.

A potential user of the system would need to
demonstrate that he or she can responsibly use the
device. In setting up the usability testing and clinical
trial for this project, we were wary of potential problems
with overage charges. Accounts were established with
unlimited voice, data and text, rather than set up to
enforce a limit to the number of minutes or messages. The
devices cannot be used to call outside of the U.S. and
charges cannot be applied to the account for any phone
services with fees (i.e., psychic readings, chat lines). All
subjects are required to sign an agreement that the device
would not be utilized for any sort of illegal activity (i.e.,
computer hacking,harassing others, dealing drugs, etc.).
This agreement was included as part of the informed
consent document approved by the IRB and signed by
each participant.

The system was not designed to address more severe
cognitive deficits (i.e., Intellectual Disability) or persons
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with severe mental illness (i.e. Schizophrenia, Bipolar
Disorder), suicidal ideation and/or other conditions
requiring continuous supervision. From a self-care
perspective, the system can be tailored so that only the
apps that are relevant are utilized. For instance, if the
person never had any concerns related to depression, the
Mood app would not need to be used. The researchers
also recognize the birth rate of SB is more common
among the Hispanic population than among non-Hispanic
women (SBA, 2012a). The text included in the apps

could be easily translated to create a Spanish version or
versions in other languages.

The strong response to whether or not this system
would be generalizable to the general population was
matched with the same number of responses suggesting
that iMHere may be applicable to populations other than
adults with SB. Some respondents felt iMHere could
assist in helping with other developmental disabilities
and in the younger SB population. While the many
issues presented have clinicians divided and have raised
discussion, one that was agreed upon to be a beneficial
feature of this program is the ability to report problems
in the moment they occur. If a problem is reported when
it occurs, patterns and habits can be recognized that
would otherwise not be detected. Real-time storage of
that information in the portal system eliminates the need
for the patient to recall events. This will hopefully lead
to collection of more accurate data by eliminating some
recall bias, better allowing a clinician to correctly identify
an issue and its potential cause.

Another concern presented by family and caregivers
was that excessive reminders could become a distraction
to participants and those around them. However, the
alarms can be set to silent or vibrate mode so as not to
disturb others in the user’s environment or call attention
to the user. The system can be set up so that the user has
only those apps he or she needs, thereby decreasing the
number of reminders. For instance, if the person has no
difficulty remembering to take his or her medication(s) in
the morning, there is no need to use the MyMeds app.

Aside from the concerns raised by families and
caretakers, they perceived applications for organizational
skills outside of self-care to other tasks (e.g., household
chores; homework for school, etc.). They also considered
opportunities to improve performance even without
the connection to medical professionals by using it as
a support on their own, with parents monitoring their
children’s activities. Much like the clinician-respondents,
this group’s previous or current experience in utilizing
technology in their daily lives greatly impacted their
receptivity to use of the iMHere system.

Some clinical practices already maintain outreach
activities and programs focused on wellness. For those
practices that are primarily implementing a reactive
approach to problems encountered by their patient
population, this system would entail additional time and
effort with long-term benefits of a cohort with fewer and
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less severe needs in the future. If an accurate population
is chosen to utilize this technology it could allow for a
cost-effective, efficient method to diagnose and treat
problems faced by the SB population in a more accurate,
timely and well documented method.

LIMITATIONS AND FUTURE
DIRECTIONS

This technology is appropriate only for a subset of
the overall SB population. The system would not be
appropriate for every individual with SB to effectively
utilize in his or her everyday life. The system has
limitations of applicability, whether it is due to comfort
with the technology, degree of cognitive impairment or
many other various factors. However, this system along
with a training protocol has been designed to meet the
needs of tech-savvy persons as well as first time phone
owners. The system was designed for persons with SB
who are residing in the community setting who do not
have paid personnel to assist with needs throughout the
day.

While the respondents to these surveys provided
feedback from persons with SB, family members,
caregivers and clinicians who provide care to persons
with SB from all across the United States, we recognize
this group is not a representative national sample.
Attending the Annual National Spina Bifida Conference
is an expense that many individuals, families and health
care institutions cannot afford. In general, this sample is
likely to be of higher socioeconomic status and various
resources than the larger population affected by SB. The
conference was held in San Diego, CA, and therefore
most likely attracted larger numbers of attendees from
closer to this geographic region.

Furthermore, individuals who have interest in learning
more about the technology were more likely to attend
these sessions, indicating a level of receptivity prior
to even being shown samples of how the technology
functions. Lastly, presenters were able to demonstrate
the system only in a large group format. Audience
members did not actually get an opportunity to trial the
system themselves, nor utilize it in their everyday lives.
The information gathered through this survey research
was used to help partially guide a more in-depth usability
study in which persons were issued smartphones and
tested each app for at least one week in their home and
community settings. Intensive usability testing was
completed by individuals with SB, and results will be
shared in a future publication. Also, a year-long clinical
intervention study is on-going at the time of this writing.
This clinical study is projected to conclude in the fall
of 2013. Future publications to share the results of the
clinical study are also planned.

INTERNATIONAL JOURNAL OF TELEREHABILITATION

In general, the results of this survey research indicate
persons with SB, family members and clinicians are
receptive to using the iMHere system in their everyday
lives and clinical practice settings. A variety of potential
factors that could influence the success of the system
in supporting persons with SB to maintain health and
wellness through self-management activities were
revealed through the respondents’ narrative comments.
This information was highly informative in guiding the
design of our usability testing and clinical application of
the iMHere system. Current research is exploring clinical
outcomes from using this system with persons who have
SB. Further research is needed to explore integration
of a system such as this into the workflow of clinical
practice settings. Future research and development plans
include clinician-usability testing of the iMHere portal and
expanding application of the system to other populations
with disabilities and chronic conditions.
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