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Assessing BESI mobile application usability for

INTRODUCTION

Alzheimer’s dementia (AD) and other forms of
dementia are chronic, progressive neurodegen-
erative disorders, affecting an estimated 5.7 mil-
lion Americans in 2018'. Many persons with de-
mentia (PWD) are cared for by unpaid caregivers
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This study investigates the usability of an application developed for the Behavioral and En-
vironmental Sensing and Intervention for Dementia Caregiver Empowerment (BESI) study
to gather real-time data from caregivers of persons with dementia (PWD). We demonstrate
that older adults are willing to try out technology for use in a research setting. This research
project ultimately strives to use technology not just in the research setting, but as a tool to
support caregivers within their own contexts. Methods The System Usability Scale (SUS)
was administered to 30 caregivers in dementia caregiver support groups after participants
had completed 5 tasks on a tablet device with Android-based functionality. Revisions were
made to the application, such as streamlining the process, eliminating extraneous features,
and implementing clock tools. A second phase of SUS testing with a revised BESI app was
completed with 15 caregivers. With subsequent BESI deployments, usability data continues
to be collected to maximize usability for our target population. Results Thirteen phase 1
respondents scored the application over 70/100 on the SUS, which is the suggested threshold
for usability. Eleven phase 2 respondents rated the appllcatlon 70 and above. A Chi-squared
test (X*(1, N=45) = 3.62, p = 0.0572) and an Independent Samples t-test (t(43)= -1.84, p=
0.0731) were not statlstlcally significant but showed trends toward improvement from phase
1 to phase 2 that may have been significant with a larger sample size. Phase 2 SUS data had
73.3% of users rating the application usable versus 43.3% in phase 1 and the mean SUS
score increased 10.75 points. Conclusions We conclude that the revised BESI application
will be a viable tool for the BESI project. This study also contributes to the rising field of
mHealth, particularly regarding its use in an older population.
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with an estimated 15.9 million caregivers provid-
ing ~18.4 billion hours of care in 2017". Being a
caregiver for a PWD can be both emotionally
and physically taxing. Studies have shown that
having a partner with dementia corresponds to
decreased mental health and reduced life satis-



faction?. Mohamed et al suggest burden is most
correlated with severity of psychiatric symptoms,
behavioral disturbances, and patients’ quality of
life*. In a survey of care homes, one study found
that agitation occurred in 15% of mild dementia
patients and up to 45% of moderate or severe
dementia patients®. More agitation was associ-
ated with a lower quality of life* and is one of the
primary factors prompting institutionalization®”.
There are not only social implications to institu-
tionalization but also economic ones; according
to Steffancci in 2011, delayin§ institutionaliza-
tion can save $2029 per month®.

This paper describes the use of the System Us-
ability Scale (SUS)? in an older adult population
for a tablet application developed for the Behav-
ioral and Environmental Sensing Intervention for
Dementia Caregiver Empowerment (BESI) study'®.
The BESI team is a multidisciplinary research
team that focuses on the challenges of caregiv-
ers of persons living at home with dementia and
seeks to implement technology as a tool for the
care of older adults. The team consists of clinical
healthcare professionals, computer and electri-
cal engineers, and systems engineers, all working
together to develop several technologies to im-
prove quality of life of caregivers and PWD. The
ultimate goal of BESI is to utilize wearable tech-
nology to detect early signs of agitation in PWD
living at home, potentially enabling caregivers to
intervene early. Previous versions of this wear-
able technology have been described''? and a
pilot study indicates the Teager energy function
can be applied to assess agitation'. The use of
a body-worn sensor may allow for subtle clues
to impending agitation to be detected before it
becomes otherwise apparent.

A recent systematic review by Livingston et al
found that interventions such as sensory thera-
pies, structured music therapies, communica-
tion skills and dementia care mapping (DCM)
with supervision, and person-centered care
reduced agitation in a care home setting but
pointed out a need for data in the community-
dwelling setting, as BESI seeks to do. The few
studies in the domestic environment included
did not find any clear benefit to interventions®.
However, another systematic review found that
for symptomatic and severe agitation, home-
based behavioral management techniques and
caregiver-based interventions or staff training in
communication skills were also effective®. No-
tably, no impacts on quality of life were found,
but the studies reporting such outcomes were
few". A randomized trial among community-
dwelling PWD showed improved outcomes at
4 months with a multi-faceted biobehavioral
environmental intervention, although the fre-
quency of agitated behaviors, in particular, was
2018

not significant; there were no differences at 9
months but caregivers felt that there were ben-
efits”®. A study in Taiwan showed that a home-
based caregiver training program was effective
to decrease problematic behaviors of dementia
patients'®. The BESI study aims to improve on
existing studies by utilizing body-worn sensors
to better pinpoint times of agitation to allow ear-
lier implementation of intervention techniques.

Recent technological advances have led to the
emergence of the field of mHealth, defined by
the WHO as “the use of mobile and wireless
technologies to support the achievement of
health objectives.”” There has been interest in
utilizing mHealth in management of dementia.
Researchers have delved into the use of mobile
applications to help minimize stressful situations
for PWD and save caregivers from having to an-
swer repetitive questions,'® to provide stimulation
for PWD, including the ability of family to send
pictures,” to monitor travel in an older person
who might get disoriented,” and to target agita-
tion using the tablet directly as the intervention?'.
Most mHealth studies investigating PWD seem to
target use of the technology by the PWD, rather
than the caregivers, as in this study. Other studies
also utilize the tablet to accomplish the end goal
whereas BESI employs it as a tool.

One of the challenges facing mHealth and the
BESI project is the acceptance of technology by
older adults. However, according to the AARP,
89% of people over age 50 own a mobile de-
vice and about half are interested in using mobile
technology for their health?>. Among caregiv-
ers, 40% demonstrated interest in learning more
about utilizing technology to help them provide
care’?. A study utilizing community-dwelling
Medicare beneficiaries found that 40% used
email or texting and 42.7% used the internet,
with greater use among men, Caucasians, peo-
ple with a higher education level, married peo-
ple, and younger people®. A study by Grindrod
concluded if the mHealth application filled a gap,
older adults were both interested in and able to
utilize the application®. It points out that many
applications are not designed with the older pop-
ulation in mind and simple modifications such as
large fonts, clear buttons, and high-contrast text
may be helpful®*. A focus group produced a set
of guidelines regarding technology use in older
adults and a series of recommendations including
larger targets, simple and meaningful icons, clear
navigation, avoidance of scroll bars, and avoid-
ance of irrelevant information on the screen®.
Training and support are also important aspects
when it comes to user rejection or acceptance of
new technology?®. One paper discussed a digital
divide, whereby technology can both support the
wellbeing of older adults through usage as well as
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Table 1. Demographic information

Phase 1 Phase 2

Gender

Male 4

Female 26 12
Age

> 60 years old 29 13

< 60 years old 1 3
Race

Caucasian 27 12

African American

Hispanic 0 1

harm their wellbeing through isolation and loss of
access”. Therefore, the exposure of technology
provided to older adults in this study may actu-
ally prove beneficial in terms of encouraging par-
ticipants towards the beneficial side of the digital
divide. Another study investigated barriers and
facilitators to the use of mHealth by older adults
in the setting of pain management?®. Lack of fa-
miliarity with technology was a barrier to 31.7%
of participants while training on device use was
a facilitator for 61.1% and equipment tailored to
older adults’ functional abilities was a facilitator
for 34.1%%. The BESI application study might
help address the familiarity with technology as a
barrier by offering training ahead of time and be-
ing designed with older adults in mind. This ex-
posure could help lower barriers of participants
to use mHealth technology for other health as-
pects as well. Cost and concern of battery dying
were other notable barriers®.

In order to create a model to detect agitation us-
ing only wearable technology, sensor agitation
data must initially be correlated with known
agitation events. The BESI team’s system engi-
neers have designed a tablet application for the
caregiver to record these events. This is a cru-
cial part in being able to detect agitation solely
with the wearable technology and ideally detect
it before it would otherwise be apparent. The
system would then send real-time notifications
to the caregiver to implement appropriate inter-
vention strategies. The tablet application also
collects a variety of data regarding mood, sleep,
activities, and agitation, providing contextual in-
formation that could prove useful to improving
quality of life for both caregivers and PWD.

The SUS’ was created as a simple tool to as-
sess usability and has subsequently been found
to incorporate both measures of usability and
learnability®®. It is a 10-question Likert scale
survey that converts to a score between 0 and
100. It has been found to be highly reliable (Al-
pha=0.91) and applicable to a wide range of
2018

user interface systems®. It has the additional
advantage of requiring relatively small sample
sizes, as low as twelve’'.

Given the importance of caregiver input via the
tablet application in the BESI study, it is essen-
tial the caregiver finds the application efficient
and easy to use. This paper will discuss the re-
sults of a two-phase usability study of the BESI
tablet application among PWD caregivers. This
study engages older adults in the use of tech-
nology to further healthcare goals.

METHODS

Researchers visited local Alzheimer’s Associa-
tion Support Groups for caregivers of PWD. The
goals of the BESI project were explained and sup-
port group attendees were invited to test out the
application. All participants were adults, largely
>60 vyears, female, and Caucasian. Minimal
demographic data was obtained (Table 7). Par-
ticipation was voluntary and verbal consent ob-
tained. The study was approved by the Carilion
IRB and they approved obtaining verbal consent
versus written consent for the support group pro-
cess. The researchers had three tablets with the
BESI app (Figure 1) set out slightly away from the
support group and volunteers took turns com-
ing over to test the application while the support
group commenced in order to minimize time
lost from the normal support group discussion.

Participants were given five task cards:

(1) We would like you to create your own user
account. | have turned on the tablet for you. |
will now watch you register as a new user. The
name you will use is not your own name. Please
use the name “Clara”.

(2) Enter information about the person you are
caring for. This helps the tablet computer record
the information. The name you will use for the
person with dementia is “Sarah”.

(3) Clara, the caregiver, needs to enter her feel-
ings for the day. This helps the tablet computer
keep a log of your stress levels.

(4) The Caregiver (Clara) needs to enter informa-
tion about her person with dementia (Sarah) based
on what has happened that day, especially things
like agitation. Select the checkboxes of agitation
symptoms that Clara observed in Sarah today.

(5) Enter information about the person with de-
mentia’s (Sarah’s) sleep quality. This helps the
tablet computer find patterns that may link poor
sleep to agitation.

Researchers were present to assist and noted ar-
eas of confusion, collecting this information as
qualitative data provided as verbal reports. When
participants completed the tasks, they were asked
to complete a modified SUS*. Due to the older
population, minor phrasing modifications were
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BESI mobile application usability

Reports

 Eg
Welcome Clara

Contacts Scheduler @
Resource

HoLne
Clara Report Daily Activities
How are you feeling today Clara? Select a part of the day:

[:] Isolated D Rested D Satisfied
D Exhausted D Busy C] Hopeful
D Worried D Hanging in there D Motivated - -
(O Frustrated (D okay (O confident -

() biscouraged D Calm (D mcontrol

N o

Sarah's Report D Sad voice D Talks less than usual D Trouble paying
attention
Tearfulness Loss of appetite
. \ e Bothered by
Lack of reaction Loss of usual interest in hobbies — usual activities
\ 4 to pleasant events

Veryworried D Sad expression C] Slow movement

w

_ Frightened D Lack of interest Slow speech
rightene

Trouble concentrating Slow reaction

- - co'nm's -
Home

Sleep Quality Checklist

Wi

Please select all that apply.

D Up multiple times to use bathroom Waking up frequently

Difficulty falling asleep D Waking up earlier than usual
Bad dreams Naps more than usual
Restless or overactive at
night

Figure 1. Original BESI application: Circles indicate clicking that button to take you to the next screen,
indicated by the arrow of the matching color

made, such as replacing ‘system’ with ‘computer’.  would like to use this computer frequently; (2) |
Literature suggests minor modifications are ap-  found the computer to be difficult to understand;
propriate’. Questions included in this modified ~ (3) | thought the computer was easy to use; (4)
version of original SUS included: (1) I think that | | think | would need the support of a computer

2018 105 Vol. 17, No 2
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S B

Activity Log  Daily Report

How are you feeling ? &)

) 5 _ a5
D Isolated G Rested D Satisfied
D Exhausted D Busy D Hopeful
D Worried D Hanging in there D Motivated
D Frustrated D Okay D Confident
D Discouraged D Calm D In-control

Please select all that apply. @

D Up multiple times to use bathroom D Waking up frequently

D Difficulty falling asleep D Waking up earlier than usual

D More naps than usual

D Bad dreams

D Restless or overactive

b
- o

Agitation Level:

®©1 02 O3 O4 O5 O O7 O8 O9 O10
il

Please select all that apply. @
() Restiessness (3 physicaz (O ost

(] Ambuiating () -oratFixation () _withdrawn

() ouching (O _Repetition (3 -Annoying

() _ctothing (3 vocan () _shadowing

(O ehysican (3 vocaiz (O -communication

Figure 2. Revised BESI application: Circles indicate clicking that button to take you to the next screen,

indicated by the arrow of the matching color

support person to be able to use this computer;
(5) I found many functions in this computer were
well organized; (6) | thought there was too much
confusion with this computer; (7) | would im-
agine that most people would learn to use this
computer very quickly; (8) I found the computer
very difficult to use; (9) I felt very confident us-
ing the computer; and (10) | needed to learn a
lot of things before | could get going with this
computer. For each question, it was scaled from
1 (strongly disagree) to 5 (strongly agree).

Based on the observations of the researchers
during phase 1 of potential usability problems,
the application was modified (Figure 2). A power
analysis was conducted after phase 1 to deter-
mine what sample size we would need to have
80% power to detect a significant difference
from phase 1. Unfortunately, difficulties finding
willing participants limited the sample size in
practice. This revised application was tested in a
second phase by sixteen caregivers. The task list
was modified as follows:

2018

(1) The caregiver needs to set the agitation date,
the agitation time, and the agitation level of
their person with dementia in the agitation re-
port. This helps the tablet computer to keep the
record of when the agitation episode happened
and how severe it was.
(2) The caregiver needs to select the observed
agitation symptoms that occurred in the agita-
tion episode.
(3) The caregiver needs to enter their feelings in the
daily report for the day. This helps the tablet com-
puter to keep a log of the caregivers’ stress levels.
(4) Enter the information about the participant’s
sleep quality from the night before. This helps
the tablet computer to find patterns that may link
poor sleep to agitation.
(5) The caregiver needs to add the activities of
the participant in the activity log and submit it.
This helps the tablet computer keep a log of the
activities of that particular day.
(6) The caregiver needs to add a new activity in
the activity log that is not on the list. This helps
Vol. 17, No 2



Phase 1 SUS Scores

100 ¢ A 4
90 A 4

impact on the final score as the
SUS is a summed score, and when
estimated scores were compared

80 L ¢9°' . to scores generated by excluding
70 — the missing data and scaling the
g 60 < o4 o ® % sum by a different factor to keep
S s v + 34 - hd the resultant score between 0 and
v a0 . 100, scores were nearly identi-
7 55 ¢ % cal. Literature suggests that 70 out
20 of 100 is the preferred SUS score
10 threshold for usability**. Distribu-
0 tion of scores is shown in Figure 3.
0 5 10 15 20 25 30 The percent of subjects who found
Subject # the application usable was 43.3%
in phase 1 and 73.3% in phase 2.
- Phase 2 SUS Score‘s Thepmean SUS score was 6%.25 for

o . & MK phase 1 and 77 for phase 2.

v
" :: b IR 1 There many different ways in lit-
5 e v - erature to interpret SUS scores
& o * » including an acceptability rating
n scale® (Table 2 & Figure 4) and an
i : academic grading scale® (Table
zz 3 & Figure 5). These scales simply
o provide ways to group the data to
5 make it easier to interpret.
0 2 4 6 8 10 12 14 16 .

Subject # A Pearson chi-square test was per-

Figure 3. Distribution of SUS scores with a line at the Threshold

of Usability (70)

formed to compare the percent of
subjects who scored the tablet as
usable in phase 1 versus phase 2.

the tablet computer record keep a log of activi-
ties specific to the caregiver and the participant.

ResuLts

Thirty caregivers participated in phase 1. Six-
teen caregivers participated in phase 2, however,
only fifteen were included in the analysis as one
participated in both phases and this may have
influenced the phase 2 score. SUS scores were
calculated using the published scoring instruc-
tions*2. The SUS score is derived from the sum
of 10 items, each with a possible score range of
0-4. This leads to a possible overall score range
of 0-40 that is then multiplied by 2.5 to make
the SUS more interpretable as a score between
0 and 100. If a participant skipped a question,
which was rare, happening only with two sub-
jects, the value was filled in with the mean of
the non-missing values after the scale had been
adjusted such that all questions were going in the
same direction. This was felt to have a negligible

The difference between the per-
centage of participants who rated the applica-
tion as usable in phase 1 (43.3%) versus phase 2
(73.3%) was nearly statistically significant at the
0.05 level (X %(1, N=45)=3.62, p=0.0572). While
not statistically significant, this is a strong trend
towards an association between phase and SUS
usability, suggesting the modifications to the ap-
plication improved its usability. It is possible a
larger phase 2 sample size would provide more
clarification.

An independent samples t-test was performed to
compare the mean SUS in phase 1 versus phase
2 (t(43)=-1.84, p=0.0731). This was also not quite
statistically significant but showed a trend to-
wards improvement with an increase in the mean
from phase 1 to phase 2 of 10.75 points. The fact
that the sample size in phase 2 was smaller than
the sample size in phase 1 may have adversely
affected the ability to detect a significant differ-
ence. Because the sample sizes for phase 1 and

Table 2. Acceptability rating scale

phase 2 were
unequal, we ran

Acceptability

Phase 1 Frequency Phase 1% Phase 2 Frequency Phase 2%

the Folded F test,
F(29,14)=1.00,

Acceptable 13 43.33 11 73.33 p=1.0. Since the
Marginally acceptable 12 40 3 20 folded F was not
Not acceptable 5 1667 1 6.66 significant with a

p-value of 1.0 we
2018 107 Vol. 17, No 2



Table 3. Academic grading scale

DiscussioN

Grade Phase 1 Frequency Phase 1%

Phase 2 Frequency Phase 2%

Based on the responses
from our presentations to

A 3 10 5 33.33 support groups, overall

interest in the project as a
B > 16.67 2 13.33 whole was high, but many
C 5 16.67 4 26.67 caregivers expressed reser-

vations about technology.
D 5 16.67 1 6.67 Debriefing after support
F 12 40 3 20 groups included research-

did not need to utilize the Satterthwaite solution.

Qualitative data collected during the test-
ing and the solutions are described in Table
4 for phase 1 and Table 5 for phase 2. Of
note, most phase 2 issues are with the pro-
cess, not the application design; this will be
addressed by more comprehensive instruc-
tions for caregivers at BESI deployment. This
includes a demonstration of each button and
section, a chance for them to go through each
page themselves, and an opportunity to ask
questions. The generic choices of vocal and
physical agitation episode observations in the
tablet application (Figure 2) will be set with
words selected by each caregiver, specific to
their PWD, prior to deployment.

ers collecting comments
and responses. We con-
clude that the initial BESI application needed
significant revision, but that it showed promise as
a valid study tool. Since the SUS was originally
designed as a ‘quick and dirty’ way to assess a
product’s usability, the intended interpretation
was simply a score out of 100%%. This score is not
a percentage; the scale is out of 100 because it
allowed for easy interpretation. Literature suggests
the threshold for usability is a score of 70°°. Over-
all it did not quite meet acceptability in phase 1,
but results were promising that significant revi-
sions would improve it to meet usability expecta-
tions. Although the difference in the proportion of
subjects finding the application usable between
the two phases was not statistically significant,
there was a trend towards significance with a
change from 43.3% to 73.3% (p=0.0572), sug-

Table 4. Phase 1: Qualitative data

Task Issue

Solution

1: Enter name Technical issue where the keyboard

covered buttons

Application redesigned to fix

2: Enter PWD
name

Confusion about made-up names

N/A for real deployment

3: Enter caregiver
‘feelings’

Unsure which icon to navigate. Some
appropriately guessed ‘reports,” others
‘activities.”

Testers received no prior instruction, but caregivers will.
Unnecessary icons, such as the calendar, have been
eliminated to minimize confusion.

Can | check more than one ‘feeling’?

Instructions added to ‘check all that apply.’

Confusion over which ‘feelings’ report
was for the caregiver versus PWD

Function of made-up names, N/A for real deployment

Not labeled well

Streamlining to clarify labeling

4: Enter ‘agitation
report’

Agitation not a problem with their PWD

During deployment, caregivers only enter ‘agitation” when
applicable

Went into the ‘depression’ section insteadInstructions for deployment

Options presented were too severe

Wording designed to line up with the Cohen-Mansfield
Agitation Index*®

Some filled out all categories in the
‘reports’ section rather than just agitation

Caregivers will be instructed at deployment regarding which
reports to fill out when---they should fill out all reports three
times a day and the agitation report as needed for agitation
episodes.

5: Enter ‘sleep Some filled out all categories in the

Caregivers will be instructed regarding which reports to fill out

quality’ ‘reports’ section rather than just sleeping and when
General Request to free text This will be an option in the ‘activities’ section, however, for
agitation descriptors we are limiting extraneous free text data.
Concern that most people were older and Attempted to make the application as user-friendly as possible
not computer savvy for this population
2018 108 Vol. 17, No 2



Acceptability Rating Scale

m Phase 1 percentage = Phase 2 percentage

Percentage

0-49.999 = 'not acceptable' 50-69.999 = 'marginal'

Acceptability Category
Figure 4. SUS scores by acceptability rating scale

40

30

20

- [
E —

70-100 = 'acceptable’

to detect a difference in the unlikely
event that the revisions made the ap-
plication significantly worse.

Researchers worked with consumers
before the real study was launched to
clarify terminology and acceptability,
thus recognizing the intellectual merit
and experience of the older consum-
ers. Thus, we focus on the process of
involving study participants from the
very beginning. During recruitment
for the larger BESI study, the clinical
team also continues to engage with
each caregiver to gather data on ac-

gesting a possible improvement. The difference
between the means of the two phases was not
quite significant (p=0.0731), but there was a 10.75
point increase in mean SUS score. Both of these
findings suggest improvement from phase 1 to
phase 2, but with p-values of 0.0572 and 0.0731,
the improvement may be due to chance rather
than the revisions. The small sample size in phase
2 likely contributed to a lack of statistical signifi-
cance; repeating the study with a larger sample
size would probably provide more information.
In the power analysis conducted prior to phase 2
testing, given that 43.3% of phase 1 participants
found the application usable with a score 70 or
above, a sample size of 15 in phase 2 would have
required 79% of respondents to rate the applica-
tion as usable. If the sample size had been 21 in
phase 2, the difference between the 43.3% in
phase 1 and the 73.3% found in phase 2 would
have been significant. Unfortunately, not as many
subjects were found for phase 2 as hoped and
therefore the sample size was less than ideal.

Nonetheless, from a clinical standpoint, the im-
provements suggest that the BESI application is a
useful and viable tool. It is possible that utilizing
a one-tailed test might have been a good option
that may have yielded a statistically significant
p-value; however, such a test would have failed

ceptability, get suggestions for im-
provements, listen to frustrations, and continu-
ally verify the merit of working with the subjects
throughout the research process.

Revisions for Phase 2

The initial design of BESI incorporated many of the
recommendations for older users. For example, the
lavender background color was chosen as a color
light enough to provide high contrast with text, but
not pure white, which is not recommended®. For
phase 2, a number of changes were made to stream-
line application. For example, there are fewer tabs
and it is easier to navigate. Rather than having to go
back to a main screen within each report section,
the user now has tabs at the top of the screen, elimi-
nating this extra step (Figure 2). We also eliminated
the screen where subjects had to pick whether they
wanted to fill out information on the caregiver or
PWD (Figure 1) and simply specify that information
in separate tabs. While we suspect confusion re-
lated to this screen was rooted in the made-up car-
egiver and PWD names used for testing, we felt ad-
ditional streamlining would be beneficial. We have
also minimized features causing confusion, such as
swiping to get to the next screen. Clock tools have
been implemented to make it easier to record times
for agitation episodes and activities. The applica-
tion now saves activities that the caregiver enters so
it is easier to add a daily activity without re-typing it.
We also eliminated extraneous features,

Academic Grading Scale

mPhase 1 mPhase 2

A B D

(o4
Grade

Frequency

IS

N

Figure 5. Graph of SUS scores by academic grading scale
2018 109

such as the calendar, to make things
simpler. Although we believe that the
second version of the application is
much better, providing a simpler, more
user-friendly interface, there was no sta-
tistical difference detected between the
two versions. As anticipated, phase 2
testing demonstrates that these changes
will allow the application to serve as a
useful tool in the BESI study.

l Limitations

F There was limited demographic varia-
tion; most participants were older Cau-
casian women. Minimal demographic

Vol. 17, No 2



Table 5. Phase 2: Qualitative data

Task

Issue

Solution

1: Agitation level

Unclear navigation tried other options such as activity log
and daily report first

Instructions for deployment

Unclear how to rate 1-10

Instructions for deployment

2: Agitation symptoms

Add sobbing or tearing up

Tablet will be pre-loaded with
words specific for each PWD

3: Caregiver feelings

Confusion over whether caregiver or PWD

Instructions for deployment

4: Sleep Quality

None noted

n/a

5: Activity Log

None noted

n/a

6: New activity

Edit button to fix spelling?

As long as we can tell what the
activity is, spelling is not an issue.

After adding a new activity you still have to check off and
submit it

Instructions for deployment

Confusing because after adding the new activity the others

Instructions for deployment

weren’t checked as they had already been submitted but the

tendency would be to check them again

General

Display day of week, date, and time on home page

Consider for future

Indicate whether it's the 1%, 2™, or 3 time filling out the

report that day

Consider for future

Make it more obvious how to go back

Instructions for deployment

data were collected for this study. Given the limit-
ed pool of caregivers in support groups, the sample
size for phase 2 testing was smaller than desired.

CONCLUSIONS

We conclude that when involved in the process,
older adults can do well with technology. In this
study, we modified our application based on
what we observed people having trouble with
and their qualitative feedback. These revisions to
the BESI application between phases 1 and 2 im-
proved the usability of the application from 43.3%
finding it usable in phase 1 to 73.3% of users in
phase 2, although this difference only trended
towards statistical significance. The application
has now been used in the home setting for the
BESI project. Post-deployment usability testing is
also being undertaken in order to continually re-
fine the application. Thus, we conclude that the
BESI tablet application is a viable and vital tool to
utilize in the BESI study as it provides research-
ers a narrative of events that can be linked to the
wearable technology data. More importantly, we
have demonstrated that older adults are willing
to try out technology for use in a research set-
ting. This research project ultimately strives to use
technology not just in the research setting, but
as a tool to help caregivers. BESI represents an
interprofessional team working with clinicians
and engineers to develop technology that is both
acceptable and helpful to caregivers. According
to a survey of people 60 years old and up by the
AARP, approximately 90% of seniors plan to con-
tinue living in their current homes for the next
five to ten years*. Recognizing that most older
adults prefer to stay in their own homes, BESI
2018

strives for caregiver empowerment.

By linking the known agitation events captured
by the tablet application with wearable technol-
ogy data, we can learn what movement data cor-
responds to agitation episodes. Once the wearable
technology is able to recognize agitation episodes,
the caregiver will receive real-time alerts that agita-
tion episodes may be forthcoming. Beyond the tab-
let application, BESI will also utilize environmental
sensors to see if those play a role in a given PWD’s
agitation. Hopefully, this warning will come early
enough that the caregiver can implement manage-
ment techniques to try to stave off the agitation
episodes. These interventions may vary per PWD
but could include things such as calming music or
walking. The application also provides informa-
tion about mood, sleep, and daily activities, which
could help inform patterns between these variables
and agitation episodes. The ultimate goal for this
application, in conjunction with the BESI sensor
technology, is to help improve caregivers’ ability
to cope with agitation and improve quality of life
for both the PWD and the caregiver. Crucial to the
realization of this goal is the willingness of caregiv-
ers, mostly of an older population, to utilize this
technology for that purpose. When engaged and
involved in the process, caregivers have shown a
willingness and interest in doing so.

This application also offers possibilities for further
research. Even without correlation to the weara-
ble technology utilized in BESI, the data captured
by the tablet could provide valuable information
about caregiver and PWD emotional well-being,
sleep quality, and day-to-day activities. As de-
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scribed earlier in this paper, there are numerous
mobile applications aimed at PWD and this ap-
plication has the potential to be an important ad-
ditional tool on a tablet dedicated to dementia

management. This study marks a step in the de-
velopment of a process for how to engage and
involve older adults in the use of technology.
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