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M. Zilberman, S. Benham, P. Kramer. Tablet technology and occupational performance
for older adults. Gerontechnology 2016,15(2):109-115; doi:10.4017/gt.2016.15.2.024.00 Back-
ground For the older adult, there is little evidence supporting the use of specific mobile
devices, such as tablets, and the effect on daily occupational performance. Objective The
purpose of this study was to evaluate changes in participation and satisfaction of older adult
participants’ self-identified occupational performance problems after an 8-week educa-
tional tablet training program. Methods Participants (n=8) were members of an older adult
healthcare day center and were at least 60 years of age, had little to no prior exposure to
mobile computing technology usage, demonstrated functional motor and visual skills for
tablet usage, and scored at least 25 on the Mini-Mental State Exam (MMSE). Each partici-
pant was issued an iPad Mini® computer tablet, keyboard, case, and stand to use full-time
during the educational sessions, open labs, and within their home and community environ-
ments. The program consisted of twice weekly participation in both 1 hour educational
sessions and 1 hour open laboratory sessions. Results In regards to self-rated performance,
the Wilcoxon signed-rank test revealed a p=0.0196 (p<0.05), while self-rated satisfaction
revealed p=0.0039 (p<0.01). Through structured interviews, participants revealed satisfac-
tion with the program and the personal development of their skills, which was achieved
through the encouragement of self-exploration of apps. Conclusion There is moderate
evidence of self-perceived performance increase after intervention, and strong evidence of
self-perceived satisfaction increase after intervention. Self-identified occupational problem
areas gave the participants clear goals for how to implement device usage and applications
(apps) to best assist themselves. Participants who are actively engaged in a structured group
with one-on-one support may be more likely to carryover skills into their environments
and daily routines to promote performance and satisfaction in occupational performance.
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Within the population of older adults, cognitive
performance moderately declines with increas-
ing age which may have further effects on the
skills required to complete activities of daily living
(ADLs) and instrumental activities of daily living
(IADLs)". For the older adult, the maintenance of
functional ability is imperative and specific prob-
lems related to aging can be addressed through in-
novative solutions®. As the demographic transition
to an increased older population occurs, it is im-
perative to create age-friendly environments that
include assistive technology initiatives to enable
autonomy and functioning. This may be achieved
with community-based or home-based services
to address the associated physiological, cognitive,
behavioral, and functional changes that accom-
pany aging in order to maintain independence.

In order to compensate for changes in cognitive
skills, service providers may suggest the use of
assistive technology as an intervention. Health
professionals are increasing the use of mobile
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computing technology within their evaluation
and treatment sessions, as the popularity of these
devices has increased within the general public.
Researchers have reported that assistive tech-
nology for cognition (ATC) aids are effective for
cognitive deficits, mainly through memory aids
or directional prompting®*. Handheld computers
and software assist the user’s cognitive memory
processes by providing reminders and cues for
initiation or task completion. Also, portable com-
puters for spatial orientation and cues for naviga-
tion were successful with participants requiring
cognitive assist™®. Although each of the devices
that were used in the studies had applications
for compensating for a cognitive skill or process,
newer technology has allowed for such a device
to have multiple applications and modes of use.

Within today’s modern society, the advent of
computer technology has changed how people
interact with the environment and each other.
Computer access can be instrumental for the in-
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dividual to stay employed, informed, intellectu-
ally active, and socially integrated. The ability to
operate a computer and other digital devices is
becoming critical for productive and independ-
ent living in our society’. The increase in de-
pendency of society on computing technology
has also changed how individuals may partici-
pate in ADLs and IADLs through easier access
to a virtual context. Additionally, significant find-
ings support that computer usage may be corre-
lated with an increase in independence in ADLs®.
This might be attributed to the convenience and
accessibility for the user to easily and efficiently
complete many different tasks within a virtual
context, while previously completed through
manual or person-to-person interactions.

Although computer technology has been em-
braced by the majority of the public, the older
adult struggles to adapt and integrate computer
and internet usage into their daily lives and rou-
tines. In the United States, the Pew Research
Center found that 59% of the older adults (65
years or older) reported using the internet with
47% reporting a broadband connection at home”.
Of polled seniors, 27% reported owning either a
tablet or e-book, while only 18% reported own-
ing a smartphone’. However, this survey offered
no distinction between owning and using the de-
vices, but seniors are more likely to own a tablet
or e-book than a smart phone. A variety of bar-
riers to access computer and internet have been
identified, including lack of familiarity and train-
ing with computers, feelings of inadequacy, and
declining visual and motor coordination skills'.
Also, a health service provider must consider that
the age-related decline in cognition, including
memory and information processing, may make
learning computing technology more difficult.

Although research on older adults and computer
use exists, there is little evidence supporting the
use of specific mobile computing devices, such
as tablet computers, and the effect on the daily
lives and occupational routines of older adults.
The primary purpose of this pilot study was to
evaluate changes in self-reported participation
and satisfaction of performance in ADLs/IADLs
for older adults after an 8-week educational train-
ing program on tablet computers and application
software programs (apps). We hypothesized that
older adults who participated in the tablet com-
puter educational and training program would
report perceived increased performance and sat-
isfaction of ADLs and IADLs after 8 weeks.

MetHoDS

Participants

A convenience sample was utilized with partici-
pant recruitment from one urban, comprehen-
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sive older adult healthcare day center in Phila-
delphia. All participants lived in either private or
semi-independent living residences in West or
Southwest Philadelphia and required medical or
supportive care in order to live independently'.
From the day center’s attendees, a computer-
generated randomized list of 50 attendees was
produced. From this list, the principal investiga-
tor sequentially recruited the participants based
on the inclusion criteria and a chart review. From
the randomized list, 8 participants (Table 1) par-
ticipated on a voluntary basis in the tablet train-
ing program. During Week 2 of the program, one
participant experienced a decline in health and
was forced to drop out due to no longer attend-
ing the center. Details regarding this participant’s
demographics are not available. A replacement
participant was immediately located (next at-
tendee on the randomized list), and sessions
were extended to one additional week to com-
plete the full 8 weeks of the program. To be eligi-
ble for the program study, volunteers had to meet
the following inclusion criteria: At least 60 years
of age, little to no prior exposure to mobile com-
puting technology usage, demonstrate functional
motor and visual skills for tablet usage, scored
at least 25 on the Mini-Mental State Exam upon
admission to the center (scores ranging from 25-
30 indicate the possibility of clinically significant
but mild deficits)'?, and attend the day center at
least 2 days per week. All participants who were
recruited read and signed an informed consent
form. The University of the Sciences Institutional
Review Board (IRB) approved the project and
agreed to oversee the ethical treatment of the
program participants.

Assessments

After enrollment and prior to the start of the 8
week program, the participants identified prob-
lem areas of performance in daily activities us-
ing the Canadian Occupational Performance
Measure (COPM)”. The COPM is an outcome
measure designed to detect changes in a partici-
pant’s self-perception of performance and satis-
faction of the self-identified problem areas. The
COPM has excellent test-retest reliability (0.75
and above)'. All of the participants identified up
to 5 problem areas of ADLs and IADLs and rated

Table 1. Participant demographics (n=8); MMSE=
Mini-Mental State Exam, scored upon admission to the
center; obtained via chart review; original participant
who dropped out was removed from analysis;
replacement participant is included

Characteristic Value, M+SD or %
Age, years 68.0+7.5
Gender Female (n=6) 75%

Male (n=2) 25%
MMSE 28.8+1.5
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their performance and satisfaction on a scale
of 1 to 10 during the initial interview. Scoring
is calculated as an average of the problem ar-
eas, reported as separate scores of performance
and satisfaction. A series of semi-structured in-
terviews based on the Technology Acceptance
Model™, which combines questions related to
perceived usefulness and perceived ease of use,
were administered after Week 4 and Week 8, to
obtain qualitative accounts of the participants’
perceived successes of the program.

Procedures

The program was designed to create opportu-
nities and a supportive environment for older
adults to become trained and develop skills in
the use of tablet computers. As they became
more competent with the devices, hopefully
they would integrate the technology into their
routines. After enrollment into the program, each
participant was issued an iPad Mini® computer
tablet, keyboard, case, and stand to use full-time
during the educational sessions, open labs, and
within their home environments. The program
consisted of a weekly 1 hour educational session
and a 1 hour open laboratory session (participa-
tion 2 times per week was required). Staffing of
the sessions was conducted by one investigator.
Educational sessions consisted of a structured
program to educate participants on tablet and
app operations and maintenance, and specific

apps to assist with socialization, cognitive aids,
and physical, intellectual, spiritual, and emotion-
al wellness. The open laboratory session was a
supervised environment where participants re-
ceived assistance from the investigator and prac-
ticed skills learned from each week’s educational
session. Scheduling of educational sessions and
open labs was coordinated to best accommo-
date the participants.

Multiple sessions were offered each week to ac-
commodate the participants’ schedules. The dura-
tion of the program lasted for 8 weeks with each
session occupied by 1-3 participants at a time. Fa-
cilities for the sessions were provided at the day
center, including WiFi access ensured by the in-
vestigator with a cellular phone enabled ‘hot spot’.

The weekly sessions were divided into phases
to ease in learning of skills (Table 2). The first
phase consisted of learning basic functions of
the tablet and essential maintenance of the de-
vice. The second phase focused on exposure to
the software applications (apps), internet acces-
sibility, and tablet use as a cognitive aid. During
the third phase of the program, the participants
evaluated their routines and applied app usage
to their most meaningful daily and weekly activi-
ties. Information regarding the important prob-
lem areas was identified by the participants dur-
ing the first week on the COPM. All problem

Table 2. Educational program curriculum

Phase, # | Week, # Topic Example apps

1 1 Receiving devices; Learned basic operations; Button Settings
configuration; Charging the device; Maintenance of device
and case

2 Opening basic software applications; Use of touch screen  Safari; Settings; Mail; Gmail;
functions; Use of keyboard; Connect to WiFi, Internet; Yahoo Mail
Signing-up for personal e-mail account

2 3 Group: focusing on using basic software applications as ~ Calendar; Clock; Notes;
cognitive aids for memory; Using applications for spatial ~ Reminders; Apple maps;
navigation Google Maps

4 Group session: aimed at showing how to navigate the App App Store; Camera; Photo
Store and download software; Using a camera to take booth; PhotoGrid
pictures of important reminders and notes

5 Evaluation of personal routines; Identifying which Heart rate monitor; Runmeter;
applications could be used to simplify tasks; Exploring Pedometer; WebMD; Pill
applications from the App Store dealing with physical and monitor; DigiFit; Memory
intellectual wellness match; iMimic; Word find,

3 6 Exploring applications from the App Store dealing with Facebook; Pinterest; Twitter;
socialization and communication; Introduction to Video- Messenger; Facetime; Skype
chatting applications

7 Exploring applications for leisure and recreation; Trial on  Candy crush; Slots; Bingo;
applications for emotional and spiritual well-being Solitaire; Poker; Music; Pandora
radio; Pod casts; Bible; Sleep
pillow; Flipboard
8 Exploring and downloading apps that best fit personal self- Banking apps; Amazon; Grocery
identified needs and occupational performance problem  shopping apps; Simply yoga;
areas; Describing how each of their apps affects their AllRecipes
ADL/IADL routine
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Table 3. Individual subject’s reported performance and satisfaction on the COPM
(Canadian Occupational Performance Measure); on a scale from 1 (negative) to
10 (positive); Median differences: in performance 1.5 (p=0.02), in satisfaction
2.95 (p=0.004); original participant who dropped out was removed from this

analysis; replacement participant is included

motion, such as physical fit-
ness and medication routines.
This was identified by 5/8 par-
ticipants (62.5%). Other IADL

areas such as health manage-

Subject Perfornl:;fl-clzterveggt(i)sr;’action Perfor;Z;t;LnterveSn;;?s?action men’F and maip Fenange, Co~m-
munity  mobility, financial
; gg ;2 z'i 2‘2 management, shopping, and
3 90 495 95 6.5 meal preparation and cleanup
4 28 2.0 59 4.8 were identified on the COPM
5 6.2 5.2 6.6 6.2 as well.
6 6.0 6.8 5.8 7.8
7 3.0 3.2 7.4 9 After compiling a list of indi-
8 1.25 1.5 2.0 2.75 viduals’ occupational perfor-
Median 4.7 3.4 6.2 635 mance problem areas, partici-

areas were addressed throughout the duration
of the program with app training, with particular
emphasis on common problem areas. For exam-
ple, if multiple participants identified “taking my
pills” as a problem area, the investigated stressed
the importance of the Pill Monitor app.

Statistical analysis

To evaluate differences between paired scores
of the single group, the nonparametric Wilcox-
on signed-rank test was utilized. SAS (version
9.4, Cary, NC, USA) was used to run statistical
analysis. Pre and post COPM scores were used
as the dependent variables for the 8 participants
who completed the full 8 weeks of the program.
Significance level was set at 0.05. Qualitative
data was analyzed using MAXQDA (version 12,
Berlin, Germany)'®.

ResuLts

Performance

In regards to self-rated performance, the Wilcox-
on signed-rank test revealed a p=0.0196, while
self-rated satisfaction revealed p=0.0039. The re-
sults indicate a p-value less than 0.05, indicating
significance of the intervention as measured by
self-rated performance and satisfaction (Table 3).

The results of the most commonly identified ADL
(i.e. self-care) and IADL (i.e. community and
home management) problem areas can be found
in Table 4. The most commonly addressed issue
was functional mobility (ambulation), catego-
rized as an ADL, which was identified by 7/8 par-
ticipants (87.5%) who completed the full 8 weeks
of the program. The second most commonly ad-
dressed issue was communication management,
an IADL, which includes managing devices for
communicating and receiving/sending informa-
tion. This area was identified by 6/8 participants
(75%). The third most commonly addressed is-
sue was an IADL, health management and main-
tenance, which would entail developing and
managing routines for health and wellness pro-
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pants had now a list of areas
to improve upon using the tablet computer and
software applications. In Phase 3 of the program,
participants were asked to reevaluate their oc-
cupational performance problem areas and find
specific applications on the tablet to address
them, if they were not already covered in other
weekly topic sessions.

Mid-program interviews

The mid-program interviews captured how par-
ticipants felt about the device, the educational
program, curriculum, and software apps. During
these interviews, participants were allowed to
comment upon whichever area of the program
they were most compelled to, revealing what
they felt as most important to them and how
they perceive their own progress in tablet com-
puter skills. All participants were consistent in re-
porting that it was difficult to get started and that
they had some fear initially that they wouldn’t
be able to grasp the use of the tablet. However,
they felt they were learning and were beginning
to grasp the use of the tablet.

Responses about the function of applications
were all positive, as the participants identified
that they enjoyed applications such as FaceTime,
Google, and various applications for paying bills,
searching medical and health conditions, and
keeping in touch with family and businesses. As
for positive responses about the device or the
educational group, seven of the eight participants
(87.5%) stated that they enjoyed the device, were
grateful for the opportunity, thought it was easy
to use, and/or wanted to learn more. Three par-
ticipants (37.5%) stated a negative response about
the device usage and group sessions. Their re-
sponses stated the device was hard to learn how
to use, switch between programs, and remember
instructions about the device from the education-
al session. All negative responses were accompa-
nied by a positive response as well within the in-
terview, usually portraying the negative in a past
tense or wanting to work on finding a solution.
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Table 4. Most commonly identified occupational performance problem areas
from participants COPM (Canadian Occupational Performance Measure)
interviews; ADL= Activities of Daily living; IADL= Instrumental Activities of Daily
Living; SEPTA= Southeastern Pennsylvania Public Transit Authority; n=8; original
participant who dropped out was removed from this analysis; replacement

participant is included

lem areas. We found mod-
erate evidence (p=0.02;
p<0.05) to support the hy-
pothesis of an ADL/IADL
performance increase after
intervention and strong evi-

lssue Occupational perfo'rmance problem People affected dence (p=0.0039, p <0.01)
Area Descriptor (percentage) h hesi
Functional mobility ADL  Walking 7 (88) 1o support our hypothesis
Gt of ADL/IADL satisfaction in-
etting around fter int i
Ambulating crease after intervention.
Communication IADL Using the telephone 6 (75) ) »
management Using a computer Self-identified PrOb!em ar-
Getting an email eas gave the participants
Health management and IADL Managing my health 5(63) clear goals for how to imple-
maintenance Finding out about my ment device usage and apps
conditions to best assist themselves.
Forgetting to take my Although a group format
pills o was designed to facilitate a
c i mobili ADL _Erxerc'l?'”g more 450 support system, individual
ommunity mobility raveling (50) goals and needs still exist.
Using SEPTA .. . .
Goi : Individual differences in ap-
oing out in S . .
community more plication selection and iden-
Household management| IADL  Doing housework 2 (25) tification of negd.s are,basgd
and maintenance House projects upon each participant’s daily
Cleaning my room routine and tasks. Therefore,

Later interviews were consistent in reporting that
despite some initial difficulties, they enjoyed the
tablet and would continue to use it. As the semi-
structured questions were related to the par-
ticipants’ perceptions of usefulness and ease of
use of the device, based on the Technology Ac-
ceptance Model', the authors drew conclusions
from comments relating to each of these subjec-
tive measures. Ease of use comments were varied
but could be identified mostly by two pertinent
themes of “hard at first, but then...” and “helped
me so much in everyday life”. One participant
wrote, “At first | found it awkward...but then |
was amazed to learn so many apps to help me in
everyday life”. In regards to perceived usefulness,
one participant wrote, “The tablet has given me
skillful [sic] to eat better and find places to go...
and (for) interaction with my granddaughter in
California”. Another participant stated, “When |
first started using the iPad, | thought | would nev-
er understand it. Now | know where to get the
info to help me, I am happy to be in this class”.
Another comment was, “Hard to use at first, the
more | use it the easier it becomes. [ like the apps
and YouTube”. Each participant had their favorite
apps, but those with distant family and grand-
children reported that keeping in touch with
family via FaceTime was most important to them.
No outlying cases were noted.

DiscussioN

These findings provide evidence that a group-
based educational program may improve older
adults’ perception of their self-identified prob-
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a combination of a program
that is a group format as well as provide a struc-
ture for individualized attention to address per-
sonal goals may be the best delivery of a tablet
training program. Participants actively engaged
in a structured group and one-on-one program
may be likely to carryover skills into their environ-
ments and daily routines.

Through COPM data, we identified common
themes of problem areas for this sample of older
adults. These problem areas included functional
mobility, communication management, and
health management. These concerns for the old-
er adult should be considered in future program
planning. Support systems could be expanded to
include integration with the primary healthcare
provider’s records, for communication of health
information data. In contrast to previous reports,
our participants were not skeptical about explor-
ing communication management, which was ad-
dressed through FaceTime and Skype platforms.
Participants commonly identified satisfaction in
the newfound ability to video chat with family
and friends.

The field notes for attendance show that all of
the participants kept interest in the program and
view the device as useful enough to not abandon
or quit the program or their efforts to learn. Since
all of the participants attended the overwhelm-
ing majority of program sessions, it can be fair
to say that each participant is actively engaged
and participating in their assignments and thus is
utilizing their device outside of the program and
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within their daily lives. The assignments show
that each member was willing and determined
to use the device and learn more about the vari-
ous functions of the applications. During each
group, participants also discuss amongst them-
selves, which apps they prefer and thus recom-
mend new ones for each other to try out and test
to see if it meets their individual needs.

Qualitative analysis of data indicated some
trepidation about initial learning but that fear
dissipated quickly and overall they enjoyed the
experience and want to keep using the device.
Utilizing the Technology Acceptance Model' as
a guide, if the participants” combined perception
of usefulness and ease of use is positive, the re-
sult is an altered attitude towards tablet technol-
ogy acceptance, with intention to use the device.
Though qualitative reports may have revealed in-
itial perceived difficulties, the participant group
discussions on their perceptions remained posi-
tive by the end of each session, with provided
leader and peer support. Qualitative data from
the final interviews indicated that the group in-
teraction and the patience of the group leader
affected participants in a positive way to moti-
vate the users to continue to work through their
difficulties inside and outside of the designated
support group. Further, participants’ perceived
usefulness of the apps continued to encourage
their usage of the tablets.

Limitations

Although the participants and educators that
were involved in collaborating together in the
program have succeeded in developing a stable,
self-reliant, and motivated educational group,
the program and outcome evaluation did have
some limitations. The MMSE data for inclusion
was collected through a chart review, and was
therefore obtained at a variety of time points. A
drop out occurrence happened at Week 2, but
subsequent replacement of a participant allowed
for the full 8 participants as intended. This par-
ticipant was one weekly session behind the rest
of the cohort and required more one-on-one

support during the open laboratory sessions to
keep up with the modules of the week. This par-
ticipant received one additional week of train-
ing, totaling 8 weeks of full participation in the
program.

Once the program was completed, the partici-
pants were compensated with the iPad Mini®
computer tablet, keyboard, case, and stand they
used throughout the program. Funding con-
straints allowed a purchase of 8 devices, so the
sample size is small and limited to 8 participants.

To facilitate carry over after the program ended,
the investigator provided encouragement of self-
exploration of apps. A limitation of this study is
that no follow-up data was obtained if partici-
pants continued to use the device after program
completion, or if performance and satisfaction
scores were sustained. We would recommend
for future study planning to include follow-up in-
terviews. Also, barriers of older adults” adoption
of new technologies in this sample was consist-
ent with the literature, as none of the participants
reported having broadband access at home. Fu-
ture programming must include education of free
WiFi ‘hotspots’ in their community (e.g. libraries
and public meeting areas).

CoNcLUSION

Overall, interviews revealed participant satisfac-
tion with the educational program and personal
development of technology-enabled skills. Evi-
dence reveals that a tablet technology program
delivered as a group educational format with in-
dividualized support may improve older adults’
perceived performance and satisfaction in their
self-identified problem areas. We found that dur-
ing the duration of the program, participants uti-
lized recommended apps within their daily and
weekly routines. We recommend future program
planning to include increased funding for obtain-
ing devices to increase the sample, expanding
free broadband access for WiFi capabilities, and
educational formats in group settings with avail-
able one-on-one supports.
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