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Abstract

Background: It is estimated that the number of individuals living with dementia worldwide will increase from 50 million in
2017 to 152 million by 2050. Assistive technology has been recognized as a promising tool to improve the lives of personsliving
with memory loss and their caregivers. The use of assistive technology in dementia care is expanding, although it is most often
intended to manage care and promote safety. There is alack of assistive technology designed to aid persons with memory loss
in participating in meaningful activities. The Social Support Aid (SSA) isamobile phone-based app that employsfacial recognition
software. It was designed to assist persons with memory loss remember the names and relationships of the people they interact
with to promote social engagement.

Objective: Thisstudy usesapilot randomized controlledtrial (RCT) design to evaluate the SSA. The objectiveswereto ascertain
(1) the feasibility and utility of the SSA, (2) whether the outcomes of SSA use suggest potentia benefits for persons living with
memory loss and their care partners, and (3) how study design components could inform subsequent RCTSs.

Methods: Persons with memory loss were randomized to the SSA (n=20) or the usual care control group (n=28). Quantitative
data were collected at three timepoints (baseline, 3 months, and 6 months). Participants in the intervention group participated in
qualitative interviews following completion of their 6-month survey.

Results: Participant eligibility, willingness to be randomized, and retention were not barriers to conducting a full-scale RCT;
however, recruitment strategies should be addressed before doing so. Feasibility and utility scores indicated that participants felt
neutral about the technology. Use of the SSA was not significantly associated with changes in quality of social interactions or
quality of life measures over the 6 months of follow-up (P>.05). The qualitative analysis revealed three themes that described
how and why the SSA worked or not: (1) outcomes, (2) reasons why it was or was not useful, and (3) recommendations.

Conclusions: Thereisaneed to develop effective assistive technol ogy that improves the quality of life of persons with memory
loss. Assistive technology that allows persons living with memory loss to maintain some level of autonomy should be a priority
for future research. This study suggests reasons why the SSA facial recognition software did not appear to improve the quality
of social interaction and quality of life of people with memory loss. Results also provide recommendations for future assistive
technology development and evaluation.

Trial Registration: ClinicaTrials.gov NCT03645694; https://clinicaltrials.gov/ct2/show/NCT03645694 (Archived by WebCite
at http://www.webcitation.org/78dcV ZIqq)
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Introduction

Globally, the number of older persons aged 60 years and older
is projected to more than double by 2050 and triple by 2100,
increasing from 962 million in 2017 to 2.1 billion in 2050 and
3.1 billion in 2100 [1]. Asthe number of older adults increases
throughout the world, so too will the prevalence of dementia
[2,3]. The percentage of persons living with Alzheimer disease
increases dramatically with age: 3% of people ages 65 to 74
years, 17% of people ages 75 to 85 years, and 32% of people
ages 85 years or older have Alzheimer disease. In the absence
of amedical breakthrough to prevent, slow, or cure Alzheimer
disease and other dementias, it is estimated that the number of
individualsworldwide living with the disease will increase from
50 million in 2017 to 152 million by 2050 [2,4,5].

Asthereisno curefor Alzheimer disease and other dementias,
efforts to devel op interventions and resources that improve the
lives of persons living with dementia and their caregiversare a
public health priority [6]. Assistive technology has been
recognized as a promising avenue for such improvements and
holds potential as a tool to promote the autonomy of persons
with dementiaby enabling their daily activities[7-11]. Assistive
technology in dementia care can be defined as an item, piece
of equipment, product or system driven by electronics that is
used to help individuals or their caregivers manage the
consequences of dementia[12]. Assistive technology has been
shown to improve independence, behavior symptoms, and
quality of life aswell as reduce caregiver stress in randomized
controlled trials (RCTs). Further, studies suggest persons with
dementia generally have positive feelings about using assistive
technology to promote their independence [6,12,13].

Although the use of assistive technology in dementia care is
rapidly growing, such devices are often intended to assist
caregivers rather than the person with dementia [12-15]. Most
assistive technology in the context of dementia care is used for
delivering assessments, assisting with activities of daily living
(ADLs), safety, or in managing care. Few evaluations of
assistive technol ogy designed to enhance social well-being exist.
This is particularly problematic given that one of the most
pressing challenges for persons living with dementia and their
caregivers is finding meaningful activities to engage in
[8,12,14,16]. Further, it is essentia that persons living with
dementia have some level of autonomy for aslong as possible
when participating in meaningful activities, such as socializing,
to maintain good quality of life [10]. Assistive technology may
provide an opportunity for persons living with dementia to
participate in meaningful and engaging activities, but the
benefits of assistive technology in these domains remains
unclear [10,12,14].

This study is a pilot RCT (NCT03645694) evaluating the
potential of an assistive technology device, the Social Support
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Aid (SSA). The principal objective of this pilot randomized
controlled evaluation was to ascertain (1) how participants
perceived the feasibility and utility of the SSA, (2) whether the
outcomes of SSA use suggest potential benefits for persons
living with memory loss and their care partners, and (3) how
the various study design components could inform subsequent
larger-scale RCTs. This study fills a gap in the literature by
evaluating the potential for an assistive technology device
designed to aid persons with memory loss engage in meaningful
social interactions.

Methods

Design

A pilot RCT design was used. A pilot RCT is generaly
employed to determine whether the elements required for
conducting asuccessful, full-scae RCT are present. Specificaly,
apilot RCT determineswhether screening eligibility procedures
operate effectively, recruitment targets are met, randomization
is carried out appropriately and selection bias is mitigated,
whether the intervention is carried out as intended, and if the
intervention is sufficiently intense to result in the anticipated
benefits [17]. An important objective of a pilot RCT isaso to
highlight challenges when conducting the intervention.

An underpowered RCT isnot apilot RCT [17]. It isimportant
to note that this study was not designed asapilot RCT apriori.
However, the extent of qualitative and feasibility/utility data
that were collected over the 6-month evaluation of the SSA
allowed usto address many of the core objectivesthat are often
posited in pilot RCTs. For this reason, we chose to label this
project asa“pilot” RCT.

The Social Support Aid Technology

The SSA is a mobile phone-based app that employs facia
recognition software. The SSA technology was developed by
Advanced Medical Electronics, a research and development
company specializing in medical devices. The SSA wasdesigned
to assist persons with memory loss remember the names and
relationships of the people they interact with to promote social
engagement. The technology consists of a mobile phone
equipped with a facial recognition software app and a
smartwatch. Up to 1000 individuals can be “enrolled” in the
facial recognition app database. Enrollment includes typing an
individual’s name and relationship to the person with memory
loss into the app and taking pictures of the individual’s face
from multiple angles. Once enrolled and in view of the mobile
phone’'s camera, the SSA app recognizes the individual’s face
and alertsthe smartwatch. The watch then vibratesand displays
theindividual’simage and text with their name and relationship
to the person with memory loss. For pictures of the device, see
Figure 1-4.
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Figurel. The Socia Support Aid app home screen.
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Figure2. The Socia Support Aid app enrollment instruction video.
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Figure 3. The Socia Support Aid app enrollment screen.
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Figure 4. The Socia Support Aid watch face after the app has recognized the face.
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During phase 1 testing of the SSA, 14 participants (seven dyads
of persons with dementia or mild cognitive impairment and
their caregivers) provided feedback on the SSA. Participants
were given ademonstration of the SSA and were trained to use
it. Participants were then walked through the SSA again and
were asked a series of guided questions to elicit their opinions
of the SSA. Qualitative data collected from the initia testing
indicated that participants thought the technology would be
useful in socia situations and that they understood how to
operate the SSA. Given the initial positive results, a more
rigorous review was warranted. Results presented in this study
are from the second phase of testing.

http://aging.jmir.org/2019/1/e13378/
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Recruitment

Individuals with dementia, memory loss, or memory concerns,
as well as their caregivers, were recruited from the University
of Minnesota Caregiver Registry (aregistry of caregivers who
gave permission to be contacted about opportunities to
participate in research), the Minnesota State Fair, and through
statewide newspaper advertisements from February to October
2017. Participantsincluded caregiversand personswith memory
loss. The following inclusion criteria were applied: (1) ability
tofill out asurvey in English or Spanish; (2) 21 years or older;
(3) diagnosis of dementia or mild cognitive impairment, or has
a self-identified memory concern (or a caregiver of such an
individual); and (4) person with memory loss has sufficient
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cognitive capacity to provide verbal informed consent (measured
by score of 20 or higher on St Louis University Mental Status
examination).

Caregivers provided Heath Insurance Portability and
Accountability Act (HIPAA) authorization and written informed
consent, and persons with memory loss provided assent. In
instances where there was no caregiver available, persons with
memory loss provided HIPAA authorization and written
informed consent to participate. Participants were given US
$100 following their completion of the study. The University
of Minnesota'snstitutional Review Board approved this study.
This study was registered with ClinicalTrials.gov following
clarification of thetrial status and design (NCT03645694).

Data Collection

Data were collected at three time points. baseline, 3 months,
and 6 months. Caregivers completed all surveys on behalf of
the person with memory loss. Participants were asked for their
opinion of their relative with memory loss (eg “ How often does
your relative fed confident?’). At baseline, surveys for
participants caring for a person with memory loss measured
ADLs, memory impairment, memory and problem behaviors,
socid interaction, and quality of life as well as demographic
guestions asking about themsel ves and the person with memory
loss. Participants with memory losswho did not have acaregiver
completed surveys on their own behalf. They received adightly
different version of the survey with questions being asked in
reference to themselves (eg, “How often do you fed
confident?’). Their baseline survey measured ADLSs, memory
impairment, social interaction, and quality of life as well as
demographic questions about themsel ves. Surveysadministered
at 3 and 6 monthswereidentical to the baseline surveys except
that they did not include demographic questions. At 3 and 6
months, participants in the intervention group completed an
additional feasibility and utility checklist. Participants were
given the option to complete an online or paper version of the
surveys.

Following completion of the baseline survey, participants were
randomly assigned to either receive the technology or to
continue with usua care. Participants were randomized at a
ratio of 1:1 using a random number generator. Neither the
participants nor researchers were blinded to randomization
group. Research assistants met with participants in the
intervention group in-person to provide the mobile phone and
smartwatch and demonstrate how to use the SSA technology.
Parti cipants were given the technol ogy to use at their discretion,
and there was no requirement for how many times they had to
use the SSA. Throughout the study, research assistants and the
SSA developer provided technical support and answered
questions regarding the technology. Participants in the control
group were given the technol ogy free of charge after completing
the study.

Analysis

Recruitment, Randomization, and Retention

Chi-sguare and t tests were used to determine if participant
demographics in the intervention and control groups were
significantly different (P<.05). Chi-square and t tests were also
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used to compare participants who were lost to follow-up with
those who were not.

Feasibility and Utility

Participants in the intervention group were asked to complete
an additional survey at 3 and 6 monthsto assesstheir perceptions
of feasibility and utility. Thischecklist included 15 Likert scale
items asking participants to rate their level of agreement with
statements such as“the technology workswell,” “ SSA was easy
touse” and “my relative felt lost using SSA” (a=.89).

Assessment of | ntervention Effect

Descriptive statistics were calculated for measures of quality
of socia interaction and quality of life. Social interaction quality
was measured by asking participants to rate their satisfaction
with the following types of communication: visits, phone calls,
mail correspondence, and computer correspondence. Quality
of life was measured using the Pleasant Events
Schedule-Alzheimer's Disease (PES-AD; frequency a=.84;
enjoyment a=.76) and Dementia Quality of Life (DQoL ; a=.92).
The PES-AD askswith what frequency and level of enjoyment
the person with memory loss experiences a list of pleasant
activities (eg, being outside, listening to music, laughing). The
DQoL asks participants to use a Likert scale to rate how often
the person with memory loss feels a certain way (eg, satisfied,
cheerful, angry, worried).

We imputed missing data using a Markov chain Monte Carlo
method to conduct a five-fold multiple imputation. Analyses
were conducted as intention to treat. Change scores were
calculated to determine differences between outcomes at
baseline and 6 months. To determine whether changes in
satisfaction and quality of life in the intervention group were
significantly different than changes in the control group, t tests
were used. Statistical significance was assessed using two-tailed
tests with a significance level of P=.05.

Qualitative Analysis

Following completion of the 6-month survey, participants in
the intervention group were asked to participate in a
semistructured interview; 13 individuals agreed to participate.
The interviews took place over the phone and lasted between
10 and 30 minutes each. Interviews were transcribed by a
professional service and organized into NVivo. Qualitative data
were coded using Braun and Clarke’s[18] six steps of thematic
analysis. HM first read through all transcripts and then generated
initial themes. HM and JG discussed and compiled codes into
an initial coding framework. Next, HM coded all material and
revised the coding framework as needed. The quaitative analysis
was guided by the research question: How and why did the SSA
work or not work for caregivers and persons with memory 10ss?

Results

Recruitment, Randomization, and Retention

Recruitment was a challenge despite the use of newspaper
advertisements and community outreach. A total of 58 potential
participants were assessed for eligibility; of these, all but one
met the inclusion criteria. Six of the 58 potential participants
were unwilling to provide informed consent and were not
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included in the study. None of the participants expressed
unwillingness to be randomized. There were no statistically
significant differencesin participant demographics between the
intervention and control groups (Tables 1 and 2), suggesting
successful randomization. Of the 48 participants that were
randomized, 44 finished the study (92% retention rate). Two
participants with memory loss refused participation after
undergoing randomization to the intervention group. Two
participants who were caregivers were lost to follow-up, both
in the intervention group (Figure 5). Participants lost to
follow-up were significantly different with regards to
randomization group and income, with participants in the
intervention group and caregiverswith anincome of US $10,000
to US $14,999 and US $80,000 and over being more likely to
be lost to follow-up.

Thirty-five participants were caregivers and 13 were persons
with memory losswho had no caregiver available. Personswith
memory 1oss were an average age of 74.90 (SD 6.98) years.
The majority of persons with memory loss were non-Hispanic
white (40/47, 85%), married or living with their partner (32/47,
68%), and had been diagnosed with dementia (29/48, 60%; see
Table 1). Caregivers were an average age of 67.83 (SD 10.08)
years. The mgjority were female (25/35, 71%), non-Hispanic
white (30/34, 88%), and were caring for their spouse or partner
(28/35, 80%; Table 2).

Feasibility and Utility

Mean feasibility and utility scores were calculated at 3- and
6-month follow-ups. The mean score at 3 monthswas 3.11 (SD
0.57) and at 6 months was 3.10 (SD 0.63), which suggested
moderate feasibility and utility (itemswere scored one through
five, with lower scores indicating |ess favorable perceptions of
SSA’s utility and higher scores more favorable). The item
receiving the highest score was “the information provided on
how to use SSA was clear to me” (3 months. mean 4.07, SD
0.62; 6 months: mean 4.06, SD 0.68). The item receiving the
lowest score was “after using SSA, | feel like my relative is
more at ease in social situations’ (3 months. mean 2.71, SD
0.73; 6 months. mean 2.5, SD 0.97).

Assessment of | ntervention Effect

A total of 48 participants were included in the analytic sample.
The use of SSA was not associated with significant changesin
PES-AD, DQoL, or measures of social interaction satisfaction
(Table 3).

Qualitative Results

The qualitative analysis resulted in three themes that described
how and why the SSA worked or did not: (1) outcomes, (2)
reasonswhy it was or was not useful, and (3) recommendations.
Participant names were replaced with pseudonyms when
reporting results.
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Outcomes

This theme describes the impact using the SSA had on
caregivers and persons with memory loss. The mgjority of
participants did not think their use of the SSA had any effect,
although some mentioned positive and negative aspects of using
the SSA.

Positive Outcomes

Most participants who thought their use of the SSA had an
influence perceived the SSA in a positive fashion. Some
participants stated that the SSA gave their relative confidence
and independence, such as Marsha (caregiver, age 83), who
said:
| wasn't always providing backup and that gave him
more confidence...So he didn’t have to rely on me
giving cues or asking me any questions because he
was ableto useit and found an answer himself. | think
that’s important.

For others, such as Kelley (caregiver, age 72), using the SSA
was beneficial in that it provided atopic of conversation:

One of the really neat things about it is those people
who we had successfully enrolled in it, they just got
such a kick out of it when the phone would recognize
them. That was just a delight to them and it was a
good conversation opener. It was something that
really enhanced our conversations with people.

For some participantsthe technol ogy was anovelty they enjoyed
“tinkering around with” and demonstrating for friends and
family.

Negative Outcomes

Although the mgjority of participantsfelt the SSA had apositive
impact or no impact at all, some participants felt that the SSA
resulted in negative outcomes. For example, Marge (caregiver,
age 67) said that the SSA was an additional distraction,
hindering her husband as he attempted to have conversations.
Doris (caregiver, age 72) said that her husband’s anxiety “went
through the roof” while using the technology. The technology,
she said, was too overwhelming and caused him to become
agitated. Others reported that using the SSA was a source of
frustration and in one case became a point of tension between
the caregiver and person with memory loss. Rebekah (caregiver,
age 69) explained:

| think it was frustrating and then it got that way for
me, too, because | couldn’'t keep explaining it and
explaining it and demonstrating. Because then it
would just get to be a fight, arguing about what it was
doing. Hejust could not quite comprehend [ the S3A].

Other caregivers said that the SSA was an additional burden,
contributing to an already long list of caregiving duties. For
them, the technology was “just one more thing” they had to
keep track of.
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Table 1. Persons with memory loss demographics.?

Demographic Total (N=48) Intervention (n=20) Control (n=28) P value
Age (years), mean (SD) 74.90 (6.98) 74.15 (5.22) 75.43 (8.06) 54°
Number of living children, mean (SD) 2.77 (1.94) 2.53 (1.58) 2.96 (2.19) a7
Gender, n (%) .73
Female 25 (52) 11 (55) 14 (50)
Male 23 (48) 9 (45) 14 (50)
Ethnicity, n (%) .99
Non-Hispanic 40 (85) 17 (85) 23(85)
Hispanic 7 (15) 3(15) 4(15)
Race, n (%) 37
White, non-Hispanic 36 (84) 16 (84) 20 (83)
White, Hispanic 2(5) 2(11) 0
Asian 1(2) 0 1(4)
>2 races 3(7) 1(5) 2(8)
Marital status, n (%) .53
Married/living with partner 32 (68) 13 (68) 19 (68)
Divorced 3(6) 1(5 2(7)
Widowed 8(17) 2(11) 6(21)
Separated 3(6) 2(11) 1(4)
Never married 1(2 1(5) 0
Education, n (%) .88
L ess than high school degree 6 (13) 2(10) 4(14)
High school degree 5(10) 2(10) 3(11)
Some college 5(10) 1(5) 4(14)
Associate’'s degree 4(8) 2(10) 2(7)
Bachelor’s degree 9 (19 5(25) 4(14)
Graduate degree 18 (398) 8 (40) 10 (36)
Annual household income, n (%) .33
<$25,000 11 (25) 6(32) 5(20)
$25,000-$29,000 4(9) 0 4(16)
$30,000-$39,000 4(9) 1(5) 3(12)
$40,000-$59,000 7(16) 2(11) 5(20)
$60,000-$79,000 7(16) 4(21) 3(12)
>$79,000 11 (25) 6(32) 5(20)
Lives with caregiver, n (%) 31 (65) 14 (70) 17 (61) 46
Diagnosed with dementia, n (%) 29 (60) 13 (65) 16 (57) .58

3From nonimputed dataset.
bp values were computed with t test assuming equal variance; otherwise, chi-square test was used.

http://aging.jmir.org/2019/1/e13378/ IMIR Aging 2019 | vol. 2 |iss. 1| e13378 | p. 7
(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR AGING McCarron et d

Table 2. Caregiver demographics.?

Demographic Total (N=35) Intervention (n=15) Control (n=20) P value
Age (years), mean (SD) 67.83 (10.08) 67.47 (13.33) 68.10 (7.14) 86°
Number of living children, mean (SD) 2.39 (1.69) 257 (1.87) 2.26 (1.59) 61°
Gender, n (%) .83
Female 25 (71) 11 (73) 14 (70)
Male 10 (29) 4(27) 6 (30)
Ethnicity, n (%)
Non-Hispanic 34 (100) 15 (100) 19 (100)
Hispanic 0 0 0
Race, n (%) .64
White, non-Hispanic 30(88) 14 (93) 16 (84)
White, Hispanic 1(3) 0 1(5)
Asian 1(3) 0 1(5)
>2 races 2 (6) 1(7) 1(5)
Marital status, n (%) .16
Married/living with partner 30 (88) 14 (93) 16 (84)
Divorced 3(9) 0 3(16)
Never married 1(3) 1(7) 0
Education, n (%) 35
L ess than high school degree 2 (6) 1(7) 1(5)
High school degree 4(11) 0 4 (20)
Some college 4(11) 3(20) 1(5)
Associate's degree 2(6) 1(7) 1(5)
Bachelor’s degree 7 (20) 4(27) 3(15)
Graduate degree 16 (46) 6 (40) 10 (50)
Annual household income, n (%) .27
<$25,000 4(13) 2(14) 2(11)
$25,000-$29,000 2(6) 0 2(11)
$30,000-$39,000 2(6) 1(7) 1(6)
$40,000-$59,000 4(13) 0 4(22)
$60,000-$79,000 8(25) 4(29) 4(22)
>$79,000 12 (38) 7 (50) 5(28)
Work status, n (%) .05
Working full or part-time 9(26) 5(33) 4(20)
Retired 24 (69) 10 (67) 14 (70)
Relationship to PWMLS, n (%) 57
Spouse or partner 28 (80) 13 (87) 15 (75)
Child 6 (17) 2(13) 4(20)

3From nonimputed dataset.
bp values were computed with t test assuming equal variance; otherwise, chi-square test was used.
CPWML: person with memory loss.
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Figure5. Participant flow diagram.

58 participants assessed for eligibility -

51 were eligible and provided
informed consent -

48 completed baseline survey and
were randomized
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6 refused participation and did not give
informed consent

1 unable to give verbal informed consent

1 withdrew before randomization

2 did not complete baseline survey and were
not randomized

28 randomized to
control group

28 completed 3-
month follow-up
SUrvey

28 completed &-
mornth follow-up
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' 2 refused participation after randomization
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Table 3. Primary outcomes for persons with memory loss at baseline, 3 months, and 6 months.?
QOutcome measure Baseline, mean (SD) 3 months, mean (SD) 6 months, mean (SD) P value
Intervention  Control Intervention  Control Intervention  Control
(n=20) (n=28) (n=16) (n=28) (n=16) (n=28)
PES-ADP (frequency)®d 228(0.29)  238(0.31) 219(049) 223(0.33) 2.3(0.32) 2.24(0.35) .92
PES-AD (enjoyment)>® 2.5(0.26) 248(0.29) 243(047)  238(0.34) 239(0.32) 234(0.33) .88
DQoL "9 347(067)  358(0.61) 3.4(0.63) 329(0.73) 338(0.67) 3.38(057) .63
Satistaction with quality of visits” 184(096)  185(113) 173(080)  1.85(0.99) 24(1.19) 189(1.09) .18
Satistaction with quality of phone calld? 205 (L00)  224(113)  22(L15) 2.44(104) 253(1.3) 252(1.12) .36
Setisfactionwith quality of mail correspon-  2.79(1.25)  2.62(0.87) 2.77(1.30)  3.09(0.73) 3(0.88) 287(1.22) 57
dence”
Satisfaction with quality of computer cor- 2.5 (1.25) 2.18(1.05) 2.31(0.95) 2.36(0.95) 2.72(1.14) 256 (0.96) .95

reﬁpondenceh

3For mean (SD), means were calculated from nonimputed dataset; P values were calculated from imputed dataset.

bPES-AD: Pleasant Events Schedule-Alzheimer’s Disease.

“Excluded by error from baseline survey for participants with no caregivers.

41=not at al, 2=1-6 timesin the last week, 3=7 or more timesin the last week.

®1=not at all, 2=somewhat, 3=a great deal.
fDQoL: Dementia Quality of Life.
91=never, 2=seldom, 3=sometimes, 4=often, 5=very often.

h1:very satisfied, 2=somewhat satisfied, 3=feel neutral, 4=somewhat dissatisfied, 5=very dissatisfied.

Reasons Why it Was or Was Not Useful

The magjority of participants interviewed did not find the
technology useful. Caregivers and persons with memory loss
offered avariety of reasonswhy the SSA was not useful to them.
These reasons could be divided into the following subthemes:
(1) complexity of the SSA, (2) enrollment process, (3)
impracticality, (4) stigma, and (5) functionality of the SSA.

Complexity of the Social Support Aid

Several participants felt that the SSA was too complicated and
difficult for someone with memory loss to use. Many said that
because of memory loss, they had difficulty using technology
and learning new things. For example, Kent (person with
memory loss, age 73) said:

My ability to use technology, it turns out, is much
more diminished than | kind of expected it was. | just
had trouble giving people instructions well enough
to effectively get them enrolled in the system. | was
not a very good guide.

Often, the diminished ability to use technology was compounded
by ageneral discomfort with technology. Doris (caregiver, age
72) explained:

But most [people with memory loss] may not have
had very much experience at all with technology and
have never had a cell phone, still havetheir landlines.
And so, introducing something that’s so foreign to
them, and that they’ reintimidated by, at least initially
presents an additional challenge.

http://aging.jmir.org/2019/1/e13378/

The concept of the technology posed aproblem for some. Doris
went on to explain how difficult the concept of the SSA was
for her husband, Nathan (age 77), saying:

Andinaway it assumesthat the person [with memory
loss] can make the connection between the name
that’s on the watch and the person that’s looking at
you...And so just seeing one little row of print on the
watch, assuming they remember that that's where it
is, it didn’'t connect with Nathan at all. | mean hewas
like “ok, so now what do | do?"..You know,
conceptually it was hard for me to help Nathan
understand what was going on, how the two pieces
of technology interacted.

Others would forget what the phone and watch were there for,
resulting in confusion and agitation.

Enrollment Process

The enrollment process was frequently mentioned as a reason
why the SSA was not useful. Enrollment consisted of entering
an individual’s picture, name, and relationship to the person
with memory lossin the SSA facial recognition database. Many
said the enrollment process was time-consuming and
cumbersome. Kelley (caregiver, 72) described the enrollment

process, saying:

When it didn’t work well in capturing their photos,
that made it get cumbersome...When they faced the
camera at their face and they turned it one way and
turned it the other way and all that, if that had
accepted their photos it would not have gotten
cumbersome. When it started to get cumbersome is
whenyou hadtodoit anddoit againand do it again.
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There's only so many times that | felt comfortable
trying to ask one person to do that.

Others, such as Doris, felt uncomfortable asking peopleto enroll
in thefirst place:

The concept of asking people that you want to have
in the system to spend a few minutes, you know,
getting into the systemthrough that facial recognition
process was really awkward...And so there was
hesitation on our part who we would ask because it
seemed like we were being a little bit intrusive to
them.

For these reasons, many said they only felt comfortable asking
individuals they knew well to enroll. Consequently, the
individualsthey enrolled were often peoplethat the person with
memory loss did not have trouble remembering. Kelley
explained:

If it had been a little bit easier getting themenrolled,
then | think it would have been more useful...\We were
reluctant to reach out to anybody who wasn't pretty
close to us, to get them to put up with that process.
There were a number of them who gave it a good try
and just never made it [into the database]. We were
not able to get them enrolled...The only people we
had enter themselvesinto it were people that we were
already reasonably closeto and that wereally weren’t
having any problem remembering. If the circle were
a little wider and if we had been able to get some
people who were a little more distant from us
enrolled, | could see there where it would really help
with social interactions.

Others said that the process was not conducive to enrolling
others with memory loss or young grandchildren who had a
hard time sitting still and following instructions.

Impractical

Some participants felt that the SSA was not practical for usein
their everyday lives. For example, Marge (caregiver, age 67)
said:
It'slike I’ ve become this helicopter wife making sure
I’mright there..We didn’t use it in a situation where
it did anything for me. Like | said, | still had to be
right there...I don’t leave him and most of the other
caregiversdon’t generally leave their significant other
either.

For many, their social interactions were not conducive to using
the SSA. For example, Marge mentioned that the adult day
service and acommunity chorus group for peoplewith dementia
were the only social settings that the SSA could be useful to
her husband with memory loss. In both settings, name tagswere
already worn, limiting the usefulness of the SSA. Others
mentioned that it was not practical to use during everyday
interactions such as going to the movies, shopping, or going to
the gym.

Stigmatizing

A few caregivers were concerned that the SSA was too
conspicuous. For example, Maria (caregiver, age 34) said,
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W, it didn’'t help because [my mother] wouldn’t
wear it...She felt having that big phone around her
neck just drew a lot of attention to her, which she
does not like.

For such participants, the technology was stigmatizing.

Functionality of the Social Support Aid

Thefunctionality of the technology includes how well the SSA
worked, the physical appearance of the technology, and
characteristics of the phone and watch. Several participants
reported that the SSA only worked in certain lighting. Some
had trouble getting it to work outdoors and in dimly lit settings.
Othersreported that the SSA only worked when the camerawas
at particular angles. Marge (caregiver, age 67) mentioned that
the software could not distinguish her son from her son-in-law,
both of whom were bald and had beards but otherwise had little
physical resemblance. Rebekah (caregiver, age 69) thought the
SSA took too long to recognize aface. She said that by thetime
the SSA recognized the face, her husband had already asked
her who the person was. Several participants thought the phone
was too heavy to have hanging around the neck. Many thought
the phone was uncomfortable and not practical for everyday
activities. Doris explained:

[My husband goes] to a senior exercise facility. And
that’s the most likely place where he's going to see
morethan just family. But [ the phone] kind of bounces
around...He didn't like that thing on his chest. It was
just really awkward...Cause it's not very secure in
that position. It doesn’t stay down. If you stand up it
just-or bend over it dropsforward, right?...I thinkit's
kind of dangerous to have it flopping around.

Feedback on the watch was mixed. Some felt it was too bulky,
whereas othersthought it fit nicely and was esthetically pleasing.
Similarly, some felt the watch face was too small to read the
text, whereas others thought it was sufficiently large.

Recommendations

Although most participants did not find the technology useful
initscurrent state, most felt it had the potential to be beneficial.
Many offered recommendations for how the SSA technology
could be improved to maximize its usefulness for persons with
memory loss and their caregivers. A number of participants
recommended improving the enrollment process by allowing
users to upload photos of the enrollee’s face instead of taking
their picture. Several participants suggested replacing the phone
and watch with something less obtrusive and conspicuous.
Participants suggested replacing the watch with an earpiece.
Arnie (caregiver, 75) recommended:

| have a Bluetooth interface between my hearing aids.
Being able to, for instance, have some way of
recognizing a face the way this system is designed,
and to be able to speak—rather than look at my
watch—to be able to hear the name of the person in
my ears without even anything more than that would
be extremely helpful. Even to someone who has no
hearing aids. But being able to put something as
inconspicuous [asan] earphone, to be ableto connect
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wirelessy to a system that would recognize a face
and put a nameto it would be extremely helpful.

Many a so felt the phonewastoo obtrusive. Instead of the phone,
they recommended a lapel pin, brooch, pendant, or necklace
with a camera.

Discussion

Principal Findings

Resultsindicate that issues of participant eigibility, willingness
to be randomized, and retention are not major barriers to
conducting a full-scale RCT to evaluate the SSA. However, it
isnoteworthy that all participantswho withdrew from the study
or who were lost to follow-up were in the intervention group.
There were no significant differences between baseline
demographic measures of the groups, suggesting that
randomization was successful despite the small sample size.

Feasibility and utility scoresfor both 3- and 6-month time points
were 3.11 and 3.10, respectively, indicating participants felt
neutral about the SSA. Our findings also suggest that the SSA
may not have significant effects. Due to the small sample size,
these results should be interpreted with caution and are subject
to further investigation in a larger sample. The absence of
empirical intervention effects is supported by the qualitative
analysis, which revealed that the majority of participants did
not find the SSA useful. Anecdotally, many participants
mentioned they were not using the SSA, and a number of
participants in the intervention group have contacted the study
staff wishing to return the technology since the study ended.
The qualitative analysis providesinsight into why the SSA had
few significant effects and provides recommendations for
improving the technology. The majority of the participants
interviewed did not feel their use of the SSA had any impact
on the person with memory loss's social interactions or quality
of life. A few did note positive outcomes such as increased
confidence and independence. Conversely, others mentioned
negative outcomes such as increased frustration, agitation,
tension between the caregiver and person with memory loss,
and caregiver burden.

The qualitative analysis indicates five primary reasons
explaining why the SSA was not useful to participants:
complexity, the enrollment process, impracticality, stigma, and
functionality. Concerns about the complexity, enrollment
process, and functionality of the SSA are consistent with similar
evaluations of assistive technology reporting usability and
technical reliability as barriers to use among persons with
memory loss. Assistive technology that requires wearing any
form of equipment has been found to be stigmatizing in other
studies (particularly for persons with memory loss); however,
increased attention to esthetics may reduce the stigmatization
of wearable assistive technology [12,19,20].

Future Research

Based on the findings of this pilot study, afull-scale RCT should
invest significant time and resources in recruitment. In this
study, recruitment was a challenge despite the use of newspaper
advertisements and community outreach. Future assistive
technology research in this population may consider partnering
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with community-based organizations to recruit participants.
Subsequent research on assistive technol ogy should also measure
time spent using the technology and participants’ level of
comfort with technology.

Although most participants reported having limited use for the
SSA, almost all were enthusiastic about its potential benefit to
persons with memory loss. Severa offered suggestions for
modifications to make it more useful. Before afull-scale RCT
is conducted on the SSA, modifications recommended by
participants should be addressed. Specifically, the process of
enrolling users in the SSA database should be made less
cumbersome and the SSA equipment should be replaced with
less obtrusive and conspicuous options.

Findings from this pilot study highlight the importance of
user-centered design and testing for future development of
assistive technology in dementia and memory loss care. It is
imperative that future assistive technology development goes
beyond understanding theoretical causes and implications for
cognitive impairment to understand what the person with
memory loss wants from the technology [8]. Persons with
memory loss and their care partners should be involved early
in the process of assistive technology development [12]. Asis
evident in this pilot RCT, their insights should be incorporated
in any future adaptation, full-scale eval uation, and dissemination
of the SSA or similar technologies.

Strengths and Limitations

Assistive technology can give personsliving with memory loss
the ability to participatein meaningful and engaging activities;
however, scientific evaluation of such assistive technology use
remainslimited [10,12,14]. Thisstudy fillsagap intheliterature
by evaluating the potential for an assistive technology device
designed to improve the socia interactions of individuals with
memory loss. A strength of this study is the inclusion of both
caregivers and persons with memory loss, incorporating the
perspectives of al intended users. The study aso included
Spanish-speaking participants, allowing for a more ethnically
diverse sample.

Thisstudy also hasanumber of limitations. Asnoted previoudly,
this study was not considered a pilot RCT apriori, and it could
be considered an underpowered RCT due to the challenges
reported here (eg, small sample size, recruitment/enrollment
issues, little evidence that the SSA exerts meaningful effects
on key outcomes). Another limitation is that potentialy
important feasibility/utility outcomes such as time spent using
the SSA and prior technology use were not collected because
the study was not designated as a pilot a priori. However, the
robust qualitative data available allowed us to reach a key
conclusion more aligned with apilot RCT design: that the SSA
may require significant modification beforeit could proceed to
afull-scale RCT and as an intervention that could exert both
statistically and clinically significant benefitsfor personsliving
with memory loss and their care partners.

Another potential limitation istheinclusion of individualswith
mild cognitive impairment and subjective memory loss in
addition to those with a diagnosis of dementia. Although
individuals with subjective memory loss may experience the
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intervention differently than individuals with dementia, we felt
it was important to include individuals without a formal
diagnosis. According to the Alzheimer's Association, a
substantial proportion of those who would meet the diagnostic
criteria for dementia are not given a diagnosis by a physician.
Further, fewer than half of Medicare beneficiariesin the United
States who have adiagnosis of dementiain their health records
report being told of the diagnosis. As such, alarge number of
individuals living with dementia and their caregivers may not
know they have dementia (at least in the United States) [2].

The accidental exclusion of the PES-AD from the baseline
survey of participants with memory loss is another limitation.
This error resulted in no baseline measure of PES-AD for the
13 participants with memory loss; however, all other measures
of quality of life and social interaction were not impacted by
thisomission. Another limitation isthat neither participants nor
researchers were blinded; however, in a study such as this it
would not have been feasible to render the intervention blind.
Additionally, qualitative data were collected via telephone
interview, which may not allow for the exploration of the user’s
experience of the SSA asan in-person interview would. Finally,
the study has limited racial and ethnic diversity despite the
trandation of materials into Spanish and the inclusion of a
Spani sh-speaking research assistant.

McCarron et d

Conclusions

Many effective assistive technologies have been developed to
improve the management of care and quality of life for
caregiversof personswith memory loss[21-23]; however, there
isaneed to devel op effective assistive technology that improves
the quality of life of persons with memory loss. This study
indicates that randomization procedures were sound but that
retention and recruitment procedures should be addressed before
scaling up to an RCT. The assessment of intervention effects
suggeststhat the SSA may not exert significant effectson quality
of lifeand social interactions. Feasibility and utility datareveal
that participants had generally neutral feelingstoward the SSA.
Quialitative findings suggest reasons why the facial recognition
software did not improve outcomes and provide
recommendations for future assistive technology development
and evaluation.

One of themost prominent challengesfor caregiversand persons
living with memory loss is finding meaningful activities to
engagein. Assistive technology that allows personsliving with
memory loss to maintain some level of autonomy when
socializing or participating in desired activities harbors potential
to maintain quality of life and remains a priority for future
experimental research efforts.

Acknowledgments

This research was supported by agrant from the National Institute on Aging to Advanced Medical Electronics (R44 AG041667;
Pl: Gary Havey). The sponsor did not review or approve the manuscript for publication. The authors of this paper have no financial
interest in the technology nor in Advanced Medical Electronics. The authors would like to thank Quinn Maroney, MSW, and
Norma Sanchez for their recruitment, enrollment, and data management efforts. The authors would also like to acknowledge
Gary Havey and Dan Hedin from Advanced Medical Electronics. Most importantly, they would like to thank the participants
themselves, without whom this study would not have been possible.

Conflictsof Interest
None declared.

Multimedia Appendix 1

CONSORT - EHEALTH checklist (V 1.6.1).
[PDE File (Adobe PDF File), 406K B-Multimedia Appendix 1]

References

1. United Nations. Ageing URL : http://www.un.org/en/sections/issues-depth/ageing/ [accessed 2019-01-03]

2. 2018 Alzheimer's Disease Factsand Figures. Chicago, IL: Alzheimer's Association; 2018. URL : https.//www.alz.org/medial
HomeOffi ce/Facts%20and%20Fi gures/facts-and-figures.pdf [accessed 2019-01-02]

3.  HeW, Goodkind D, Kowal P. An Aging World:2015 in International Population Reports. Washington, DC: US Census
Bureau; 2016 Mar. URL: https.//www.census.gov/library/publications/2016/demo/P95-16-1.html [accessed 2019-05-28]

4.  World Health Organization. 2017. Dementia URL : https.//www.who.int/news-room/fact-sheets/detail/dementia [accessed
2019-01-03]

5. Hebert LE, Weuve J, Scherr PA, Evans DA. Alzheimer disease in the United States (2010-2050) estimated using the 2010
census. Neurology 2013 May 07;80(19):1778-1783 [FREE Full text] [doi: 10.1212/WNL .0b013e31828726f5] [Medline:
23390181]

6.  GitlinLN, Winter L, DennisMP. Assistive devices caregivers use and find hel pful to manage problem behaviors of dementia.
Gerontechnology 2010;9(3):408-414 [FREE Full text] [doi: 10.4017/gt.2010.09.03.006.00] [Medline: 25429254]

7. Brown EL, Ruggiano N, Li J, Clarke PJ, Kay ES, Hristidis V. Smartphone-based health technologies for dementia care:
opportunities, challenges, and current practices. JAppl Gerontol 2019 Jan;38(1):73-91. [doi: 10.1177/0733464817723088]
[Medline: 28774215]

http://aging.jmir.org/2019/1/€13378/ JMIR Aging 2019 | val. 2 | iss. 1| e13378 | p. 13

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=aging_v2i1e13378_app1.pdf&filename=febc21298a217e8349a3e7ef61014f7a.pdf
https://jmir.org/api/download?alt_name=aging_v2i1e13378_app1.pdf&filename=febc21298a217e8349a3e7ef61014f7a.pdf
http://www.un.org/en/sections/issues-depth/ageing/
https://www.alz.org/media/HomeOffice/Facts%20and%20Figures/facts-and-figures.pdf
https://www.alz.org/media/HomeOffice/Facts%20and%20Figures/facts-and-figures.pdf
https://www.census.gov/library/publications/2016/demo/P95-16-1.html
https://www.who.int/news-room/fact-sheets/detail/dementia
http://europepmc.org/abstract/MED/23390181
http://dx.doi.org/10.1212/WNL.0b013e31828726f5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23390181&dopt=Abstract
http://europepmc.org/abstract/MED/25429254
http://dx.doi.org/10.4017/gt.2010.09.03.006.00
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25429254&dopt=Abstract
http://dx.doi.org/10.1177/0733464817723088
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28774215&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR AGING McCarron et d

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Evans J, Brown M, Coughlan T, Lawson G, Craven M. A systematic review of dementia focused assistive technology. In:
Human-Computer I nteraction: I nteraction Technol ogies. 2015 Presented at: I nternational Conference on Human-Computer
Interaction; Aug 2-7, 2015; Los Angeles, CA p. 406-417. [doi: 10.1007/978-3-319-20916-6_38]

Bateman DR, Srinivas B, Emmett TW, Schleyer TK, Holden RJ, Hendrie HC, et al. Categorizing health outcomes and
efficacy of mHealth apps for persons with cognitive impairment: a systematic review. J Med Internet Res 2017 Dec
30;19(8):€301. [doi: 10.2196/jmir.7814] [Medline; 28855146]

Kenigsberg P, Aquino J, Bérard A, Brémond F, Charras K, Dening T, et a. Assistive technologies to address capabilities
of people with dementia: From research to practice. Dementia (London) 2017 Jan 01:1471301217714093. [doi:
10.1177/1471301217714093] [Medline: 28699364]

Martinez-Alcala Cl, Pliego-Pastrana P, Rosales-Lagarde A, Lopez-Noguerola JS, Molina-Trinidad EM. Information and
communication technologies in the care of the elderly: systematic review of applications aimed at patients with dementia
and caregivers. IMIR Rehabil Assist Technol 2016 May 02;3(1):e6 [FREE Full text] [doi: 10.2196/rehab.5226] [Medline:
28582258]

Meiland F, Innes A, Mountain G, Robinson L, van der Roest H, Garcia-Casal JA, et a. Technologies to support
community-dwelling persons with dementia: a position paper on issues regarding development, usability, effectiveness and
cost-effectiveness, deployment, and ethics. IMIR Rehabil Assist Technol 2017 Jan 16;4(1):e1 [FREE Full text] [doi:
10.2196/rehah.6376] [Medline: 28582262]

Ploeg J, Markle-Reid M, Valaitis R, McAiney C, Duggleby W, Bartholomew A, et a. Web-based interventions to improve
mental health, general caregiving outcomes, and general health for informal caregivers of adults with chronic conditions
living in the community: rapid evidence review. J Med Internet Res 2017 Jul 28;19(7):e263 [FREE Full text] [doi:
10.2196/jmir.7564] [Medline: 28754652]

Joddrell P, Astell AJ. Studiesinvolving people with dementiaand touchscreen technology: aliterature review. IMIR Rehabil
Assist Technol 2016 Nov 04;3(2):e10 [FREE Full text] [doi: 10.2196/rehab.5788] [Medline: 28582254]

Bossen AL, Kim H, Williams KN, Steinhoff AE, Strieker M. Emerging roles for telemedicine and smart technologies in
dementiacare. Smart Homecare Technol Telehealth 2015;3:49-57 [FREE Full text] [doi: 10.2147/SHTT.S59500] [Medline:
26636049]

Holthe T, Halvorsrud L, Karterud D, Hoel K, Lund A. Usability and acceptability of technology for community-dwelling
older adultswith mild cognitiveimpairment and dementia: asystematic literature review. Clin Interv Aging 2018;13:863-886
[FREE Full text] [doi: 10.2147/CIA.S154717] [Medline: 29765211]

Abbott JH. The distinction between randomized clinical trials (RCTs) and preliminary feasibility and pilot studies: what
they are and are not. J Orthop Sports Phys Ther 2014 Aug;44(8):555-558. [doi: 10.2519/jospt.2014.0110] [Medline:
25082389]

Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 2006 Jan;3(2):77-101 [FREE Full text] [doi:
10.1191/14780887060p0630a]

Elers P, Hunter I, Whiddett D, Lockhart C, Guesgen H, Singh A. User requirements for technology to assist aging in place:
qualitative study of older people and their informal support networks. IMIR Mhealth Uhealth 2018 Jun 06;6(6):e10741
[FREE Full text] [doi: 10.2196/10741] [Medline: 29875083]

Fleming R, Sum S. Empirical studies on the effectiveness of assistive technology in the care of people with dementia: a
systematic review. J Assist Technol 2014 Mar 12;8(1):14-34 [EREE Full text] [doi: 10.1108/JAT-09-2012-0021]

Boots LM, de Vugt ME, Kempen GlI, Verhey FR. Effectiveness of ablended care self-management program for caregivers
of people with early-stage dementia (partner in balance): randomized controlled trial. J Med Internet Res 2018 Jul
13;20(7):€10017 [FREE Full text] [doi: 10.2196/10017] [Medline: 30006327]

Duggleby W, Ploeg J, McAiney C, Peacock S, Fisher K, Ghosh S, et al. Web-based intervention for family carers of persons
with dementia and multiple chronic conditions (My Tools 4 Care): pragmatic randomized controlled trial. JMed Internet
Res 2018 Jun 29;20(6):€10484 [FREE Full text] [doi: 10.2196/10484] [Medline: 29959111]

Hopwood J, Walker N, McDonagh L, Rait G, Walters K, lliffe S, et al. Internet-based interventions aimed at supporting
family caregivers of peoplewith dementia: systematic review. JMed Internet Res 2018 Jun 12;20(6):€216 [FREE Full text]
[doi: 10.2196/jmir.9548] [Medline: 29895512]

Abbreviations

DQoL: Dementia Quality of Life

HIPAA: Health Insurance Portability and Accountability Act
PES-AD: Pleasant Events Schedule-Alzheimer’s Disease
RCT: randomized controlled trial

SSA: Socia Support Aid

http:/aging.jmir.org/2019/1/e13378/ JMIR Aging 2019 | vol. 2 |iss. 1| 13378 | p. 14

(page number not for citation purposes)


http://dx.doi.org/10.1007/978-3-319-20916-6_38
http://dx.doi.org/10.2196/jmir.7814
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28855146&dopt=Abstract
http://dx.doi.org/10.1177/1471301217714093
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28699364&dopt=Abstract
http://rehab.jmir.org/2016/1/e6/
http://dx.doi.org/10.2196/rehab.5226
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28582258&dopt=Abstract
http://rehab.jmir.org/2017/1/e1/
http://dx.doi.org/10.2196/rehab.6376
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28582262&dopt=Abstract
http://www.jmir.org/2017/7/e263/
http://dx.doi.org/10.2196/jmir.7564
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28754652&dopt=Abstract
http://rehab.jmir.org/2016/2/e10/
http://dx.doi.org/10.2196/rehab.5788
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28582254&dopt=Abstract
http://europepmc.org/abstract/MED/26636049
http://dx.doi.org/10.2147/SHTT.S59500
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26636049&dopt=Abstract
https://dx.doi.org/10.2147/CIA.S154717
http://dx.doi.org/10.2147/CIA.S154717
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29765211&dopt=Abstract
http://dx.doi.org/10.2519/jospt.2014.0110
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25082389&dopt=Abstract
https://doi.org/10.1191/1478088706qp063oa
http://dx.doi.org/10.1191/1478088706qp063oa
http://mhealth.jmir.org/2018/6/e10741/
http://dx.doi.org/10.2196/10741
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29875083&dopt=Abstract
http://www.crd.york.ac.uk/CRDWeb/ShowRecord.asp?AccessionNumber=12014027951
http://dx.doi.org/10.1108/JAT-09-2012-0021
http://www.jmir.org/2018/7/e10017/
http://dx.doi.org/10.2196/10017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30006327&dopt=Abstract
https://doi.org/10.2196/10484
http://dx.doi.org/10.2196/10484
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29959111&dopt=Abstract
https://doi.org/10.2196/jmir.9548
http://dx.doi.org/10.2196/jmir.9548
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29895512&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR AGING McCarron et d

Edited by J Wang; submitted 16.01.19; peer-reviewed by C Chiu, D Whiddett, K Rockwood, J Appalasamy; comments to author
11.03.19; revised version received 25.04.19; accepted 14.05.19; published 18.06.19

Please cite as.

McCarron HR, Zmora R, Gaugler JE

A Web-Based Mobile App With a Smartwatch to Support Social Engagement in Persons With Memory Loss: Pilot Randomized
Controlled Trial

JMIR Aging 2019;2(1):€13378

URL: http://aging.jmir.org/2019/1/e13378/

doi: 10.2196/13378

PMID: 31518270

©Hayley R McCarron, Rachel Zmora, Joseph E Gaugler. Originally published in IMIR Aging (http://aging.jmir.org), 18.06.2019.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Aging, is properly cited. The complete bibliographic information, alink to
the original publication on http://aging.jmir.org, as well as this copyright and license information must be included.

http://aging.jmir.org/2019/1/€13378/ JMIR Aging 2019 | val. 2 | iss. 1| e13378 | p. 15
(page number not for citation purposes)

RenderX


http://aging.jmir.org/2019/1/e13378/
http://dx.doi.org/10.2196/13378
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31518270&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

