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Abstract
Background and Objectives: A systematic review was conducted to explore the use of smartphones and tablet computers 
as cognitive and memory aids by older adults with and without cognitive impairment, specifically the effects of smartphone 
and tablet use on participants’ cognition and memory, and the barriers and facilitators to smartphone and tablet use for 
cognitive and memory support.
Research Design and Methods: A systematic search of 6 key databases found 11,895 citations published between 2010 
and 2021. Studies were included if they involved community-dwelling older adults with or without cognitive impairment 
arising from acquired brain injury, mild cognitive impairment, or dementia, and if they evaluated everyday smartphone or 
tablet device use for cognition, memory, or activities of daily living.
Results: A total of 28 papers were included in the narrative synthesis. There was some evidence that the use of smartphones 
and tablets could aid cognitive function in older adults without cognitive impairment, particularly executive function and 
processing speed. There was modest evidence that smartphone and tablet use could support memory in both older adults 
without cognitive impairment and those with acquired brain injury and dementia.
Discussion and Implications: Smartphones and tablets were seen by users as acceptable, enjoyable, and nonstigmatizing 
alternatives to conventional assistive technology devices; however, current use of smartphone and tablet devices is hindered 
by the digital literacy of older adults, a lack of accommodation for older adult users’ motor and sensory impairments, and 
a lack of input from clinicians and researchers. Much of the evidence presented in this review derives from case studies 
and small-scale trials of smartphone and tablet training interventions. Further research is needed into older adults’ use of 
smartphones and tablets for cognitive support before and after the onset of cognitive impairment in order to develop effec-
tive evidence-based smart technology cognition and memory aids.

Translational Significance: This systematic review explores how older adults with and without cognitive im-
pairment employ everyday smartphone and tablet devices to support their cognition, memory, and activities 
of daily living. There was some evidence that smartphone and tablet use could aid cognitive and memory 
function, which was enhanced by preexisting familiarity with these devices and early adoption in older adults 
with cognitive impairment. Accessibility issues due to motor, sensory, and cognitive impairments can limit the 
adoption of smart devices in older adult populations. Professionals’ input and support using these devices 
during rehabilitation is key to integrating device use into users’ everyday life.
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At present, there are over 55 million people worldwide 
living with dementia, and this number is expected to rise to 
139 million by 2050 (World Health Organization, 2021). 
A key symptom of dementia is cognitive decline that is usu-
ally progressive and irreversible. There is currently no ef-
fective pharmacological treatment (Karakaya et al., 2013). 
Thus, there is increasing interest in nonpharmacological 
approaches that optimize physical health, cognition, ac-
tivity, and well-being of people living with dementia.

Assistive technology (AT) has been recommended in 
clinical practice guidelines in the United Kingdom as an 
intervention to maintain and improve the quality of life 
of both patients and their caregivers (Daly Lynn et  al., 
2019). It can help patients with dementia to increase their 
safety, confidence, and independence, as well as to re-
duce behavioral and psychological symptoms and main-
tain cognitive and social functioning, but AT has very low 
adoption in practice (Cohen-Mansfield et al., 2005; Gitlin 
et al., 1996; Scherer, 2005; Thorpe et al., 2016). Problems 
include the novelty or complexity of AT for people with 
cognitive impairment (LoPresti et  al., 2004) and mis-
match between the user’s cognitive profile and the AT (De 
Joode et al., 2010). Mobile devices such as mobile phones, 
smartphones, and tablets are highly accessible forms of 
AT and are used more widely than personal computers 
and older portable electronic devices (De Joode et  al., 
2013; Hart et al., 2004; Jamieson et al., 2017; Menéndez 
Álvarez-Dardet et  al., 2020; Wong, Sinclair et al., 2017). 
Smartphone and tablet devices appear to offer some 
benefits for enhancing the quality of life of people with 
dementia, especially enabling them to stay independent  
and socially engaged in the early phases of the disease 
(Thorpe et al., 2016).

Far from being limited to children and young adults, 
the smartphone revolution has also affected older adults. 
Smartphone ownership has risen from only 10% of older 
adults using smartphones in 2011 to 61% in 2021 (Pew 
Research Center, 2021). Smartphone and tablet technology 
is ideal for health care interventions because the devices in-
clude multiple features, such as Internet access, mobile tel-
ecommunications, sensors, geolocation data, notifications, 
the ability to install applications (apps) that are clinically 
focused (Putzer, 2012). Smartphones and tablets contain 
sensors that can provide support similar to dedicated as-
sistive devices without the burden of carrying a separate 
device at all times or the stigma of more visible assistive 
devices (Shinohara & Wobbrock, 2011). Increasingly in the 
future, they will be familiar to users who already rely on 
these technologies in their everyday lives before the onset 
of cognitive impairment, making them easier to learn to use 
as AT (Cohen-Mansfield et al., 2005; Thorpe et al., 2016). 
Despite their permeation into modern society, rehabilitation 

practice has been slow to adopt these new technologies (De 
Joode et al., 2012).

Smart technology-based research for older adults began 
to rise in 2014, but there is still a lack of gerontological 
smart technology-based studies (Kim & Lee, 2017). This 
is a lost opportunity, as more older adults are interested 
in using smart technology devices (Menéndez Álvarez-
Dardet et  al., 2020; Pew Research Center, 2014). Case 
studies have shown that training people with dementia in 
the use of smartphones and tablet computers can be ben-
eficial in maintaining activities of daily living (ADL; Bier 
et  al., 2015, 2018; Imbeault et  al., 2018). However, a 
2017 review found that few studies have investigated the 
use of smartphones by people with dementia (Klimova, 
2017). Furthermore, the studies included in this review 
discussed the use of specific apps and tracking systems de-
veloped by research teams as opposed to the day-to-day 
use of smartphones by people living with dementia. It is 
unclear whether these findings apply to people who are not 
participating in an intervention and have not been specifi-
cally shown how to use their smartphones to support their 
cognition and memory. Most studies so far have ignored 
the potential of self-initiated strategies for learning and 
problem-solving in people with mild cognitive impairment 
(MCI) and dementia (Rosenberg & Nygard, 2014, 2017). 
Understanding how people with cognitive impairment 
spontaneously use their smart devices is important as spon-
taneous use can be predictive of how effective an aid will be 
for cognitive rehabilitation (Sohlberg & Mateer, 2001). In 
the absence of a comparison group, it is also unclear how 
attitudes toward and experiences of smartphones in older 
adults with cognitive impairment may differ from those of 
cognitively healthy older adults.

This systematic review seeks to explore the patterns of 
use and effectiveness of smartphones and tablet devices to 
support cognition and memory in older adults with and 
without acquired brain injury (ABI), MCI, or dementia, and 
to explore the opportunities and challenges of these devices 
in these populations. It is thought that the use of mobile 
technologies to offer cognitive support could generalize to 
assist not only people living with dementia but also people 
experiencing similar cognitive limitations due to illnesses 
or disabilities such as stroke, mental illness, brain injury, 
and physical or sensory disability (Koo & Vizer, 2019). 
Although predominantly focused on dementia and MCI, 
due to the paucity of literature on this topic reported in 
the studies of Kim and Lee (2017) and Klimova (2017), the 
parameters of this review were expanded to include the use 
of smartphones and tablet devices by not only people with 
dementia and MCI but also older adults with cognitive im-
pairment due to ABI. This review is interested in acquired 
cognitive impairment as opposed to the chronic cognitive 

2 Innovation in Aging, 2022, Vol. 6, No. 2

Copyedited by:  



impairment that may be experienced by people living with 
mental illness, physical or sensory disabilities. Older adults 
with ABI included in this review experienced a cognitive 
decline due to stroke or traumatic brain injury. Also in-
cluded were cognitively healthy older adults as a compar-
ison group. Evidence has shown that cognitively healthy 
older adults who have subjective cognitive complaints may 
be at the earliest identifiable stages of neurodegenerative 
processes, with 30% developing MCI within 7 years (Chen 
et al., 2017; Rabin et al., 2017). Thus, even individuals who 
do not demonstrate clinical impairment could benefit from 
understanding how to use their smartphone to build com-
pensatory habits for normal age-related changes in cogni-
tion or early neurodegeneration (Benge et al., 2020; Borella 
et al., 2013; Klimova, 2016; Oh et al., 2018; Shin et al., 
2017).

Objectives
The current systematic review aims to systematically search 
published literature to answer the following questions:

 1.  How do older adults with and without cognitive 
impairment use smartphone and tablet devices to 
support cognition and memory?

 2.  What effect does the use of smartphone and 
tablet devices as cognitive and memory aids 
have on older adults with and without cognitive 
impairment?

 3.  What are the barriers and facilitators of smart-
phone and tablet use as cognitive supports in older 
adults with and without cognitive impairment?

Method
The review followed the Preferred  Reporting  Items 
for  Systematic  Reviews  and  Meta-Analyses  (PRISMA) 
guidelines for the reporting of systematic reviews (Page 
et al., 2020) and was registered with PROSPERO: registra-
tion CRD42020176865 (Shamseer et al., 2015).

Inclusion Criteria

Studies were included if they involved community-dwelling 
older adults (aged ≥50 years) with or without cognitive im-
pairment arising from ABI, MCI, or dementia. It is now 
accepted that the neurodegenerative process of Alzheimer’s 
disease begins in mid-life (Habib et al., 2017); therefore, a 
minimum age of 50 years was selected to broaden the scope 
of the search and include younger populations who may be 
more familiar with and more frequent users of smartphone 
and tablet devices.

Studies were included if they evaluated everyday 
smartphone or tablet device use for ADL, instrumental 
activities of daily living (iADL), cognition, or memory. 
For this review, “everyday smartphone and tablet devices” 

are defined as any low-cost, off-the-shelf, unmodified 
smartphone or tablet devices with native apps and/
or commercially available apps installed (Evald, 2018; 
Szabo & Dittelman, 2014). Native apps are preloaded 
on mobile devices, such as calculator and calendar apps. 
Unlike commercially available apps, such as to-do list 
apps, they do not need to be downloaded separately. This 
definition of everyday smartphone and tablet device use 
does not include smartphone or tablet devices linked to 
smart home or wearable hardware, nor does this include 
smartphones or tablet devices with research-driven apps 
or software installed, for example, apps designed and de-
veloped by clinicians or researchers to support cognition, 
memory, ADL, or iADL. This software may not be readily 
accessible to the general population; therefore, studies 
evaluating such software were excluded.

Studies were included if they measured at least one of 
the primary outcomes of interest: patterns of smartphone 
and tablet device use to aid cognition, memory, ADL, 
or iADL; effects on cognition, memory, ADL, or iADL; 
and patient evaluations of smartphone and tablet devices 
as cognitive and memory aids. Additionally, studies 
were included if they explored barriers and facilitators 
to smartphone and tablet device use to aid cognition, 
memory, ADL, or iADL and any other benefits or harms 
of technology use. The secondary outcomes of interest 
were as follows: psychological functioning (e.g., anxiety, 
mood, self-esteem, and self-efficacy), social functioning 
or participation, and any other benefits or harms of 
technology use.

Due to the lack of efficacy trials available, this review 
was not limited to randomized controlled trials. Any pri-
mary studies using quantitative or qualitative methods 
(or both) were included, including case reports. As in the 
study of Koo and Vizer (2019), study protocols meeting  
the above criteria were included so that the review reflects 
the newest research trends.

Exclusion Criteria

Studies conducted in clinical settings or residential 
care settings were excluded, as were studies involving 
participants younger than 50 years or participants with cog-
nitive impairment arising from other medical conditions, 
for example, learning disabilities.

Studies that included everyday smartphone or tablet 
device use for assessment or diagnosis, health monitoring, 
physical activity monitoring, or tracking were excluded.

Due to resource availability, papers written in lan-
guages other than English were excluded. Papers 
published before 2010 were excluded to accommodate 
the introduction of tablets and the wide adoption of 
smartphones (Pew Research Center, 2014). Articles from 
before 2010 may use outdated technologies (e.g., per-
sonal digital assistants) and may be less relevant for a 
contemporary audience.
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Studies solely evaluating the design and feasibility of 
the technology were excluded. Conference proceedings, 
editorials, letters, and reviews of any kind were excluded. 
Included studies were marked as full-text articles or 
protocols accordingly.

Search Procedure

The following key electronic databases were searched: 
Cochrane Central Controlled Register of Trials, CINAHL 
Plus, MEDLINE OVID, PsycINFO, Scopus, and Web of 
Science. Search terms were adapted for each database. The 
strategy contained both MeSH terms and textwords to 
increase the reach of the search. Search terms were derived 
from keywords cited in relevant key papers, as well as from 
the MeSH Browser (Supplementary Table 1). The search 
took place in June 2021.

Database search results were downloaded and 
imported to reference management software EndNote 
X8. One reviewer screened all titles and abstracts and 
10% were screened by a second reviewer to check the 
accuracy of the screening. Disagreement was addressed 
through discussion. Likewise, one reviewer screened all 
full papers, with a 10% check from a second reviewer. 
Forward and backward searching were conducted on 
included articles to check for other articles eligible for 
inclusion in this review. The Mixed Methods Appraisal 
Tool for systematic mixed-methods reviews was used to 
assess the quality of the studies selected for this review 
(Hong et al., 2018); however, articles were not excluded 
based on quality assessment. Articles were organized 
into “stoplight” categories of red, amber, and green to 
indicate the quality of the articles. Categorization was 
based on sample size and number of sites included in the 
study, where red was n = 1 in a single site, amber was n 
≥1 in a single site, and green was multiple sites.

Data Extraction and Synthesis

A custom data extraction form was created for this re-
view to include items such as technology and outcome 
measures as well as information about the study such 
as authors, year of publication, sample demographics, 
data collection methods, data analysis, and qualitative 
data on participant evaluations of the devices. Due to 
the wide scope of this review and the heterogeneity of 
study designs, populations, technologies, and evaluation 
methods, not all results were compatible with each other. 
For example, it would have been useful to compare results 
based on participants’ Mini-Mental State Examination 
results; however, this measure was only collected in three 
of the included studies. Therefore, a narrative synthesis 
was conducted, and results were compared based on di-
agnosis between older adults without cognitive impair-
ment and older adults with cognitive impairment arising 
from ABI, MCI, or dementia.

Results
The search results are displayed in Figure 1. A  total of 
11,895 records were identified. After removing duplicates 
and applying the inclusion and exclusion criteria, 172 ar-
ticles were sought for retrieval and 167 full-text articles 
were obtained and reviewed. The references and citations 
of included papers were reviewed to check for eligible 
studies, which returned three additional papers. A total of 
28 papers, including two study protocols, met the criteria 
and were included in the review (Table 1). Full results are 
given in Supplementary Table 2. A summary infographic 
produced in collaboration with people living with cognitive 
impairment is given in Supplementary Figure 1.

Of the 28 papers, 25 were categorized as amber or red 
in the quality assessment due to their small sample sizes. 
Six papers were classified as red as these were case studies 
of single individuals with ABI or dementia. Though rich in 
detail, the results from these studies may not be reliably 
reproduced, nor can the conclusions from these papers 
be readily generalized to other similar populations with 
cognitive impairment. Nineteen papers were classified as 
amber. This category included one case series study of five 
individuals and two trials involving relatively small samples 
of 22 and 46 total participants. One paper was classified 
as green—a cross-sectional survey where responses were 
gathered from multiple memory clinics (Benge et al., 2020). 
Only seven of these studies included a control group or in-
dependent comparison group. The mostly medium quality 
of the included studies is indicative of the exploratory na-
ture of much research on the application of smart devices 
for gerontology. Given this quality assessment and issues 
of replicability and generalizability, broad patterns can be 
observed on the effects of smartphone and tablet use on 
cognition, memory, and other psychological domains on 
these populations, but there is currently insufficient evi-
dence to form robust conclusions.

The results are organized into sections based on the 
three questions explored by this systematic review: (a) 
Current and prospective smartphone and tablet use; (b) 
Effect of smartphone and tablet use on cognition, memory, 
and (i)ADLs; (c) Effect of smartphone and tablet use on 
psychological domains; and (d) Barriers and facilitators to 
smartphone and tablet use.

Current and Prospective Smartphone and 
Tablet Use

Participants reported varied familiarity with smartphones 
and tablets across all studies. Where papers distin-
guished between younger and older participants, younger 
participants showed greater motivation to use smartphone 
and tablet devices—particularly for work-related activities 
by participants in employment (Nguyen et  al., 2015)—
and were more likely to integrate smartphone and tablet 
use into their daily lives. Petrovčič et al. (2019) suggested 
that seniors were reluctant to adopt smartphone or 
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tablet devices; however, older adults were currently using 
smartphones and tablets in their everyday life. Older adults 
without cognitive impairment were interested in building 
upon their smartphone and tablet use to incorporate cog-
nitive aid features (e.g., alarms, calendars, navigation aids, 
and reminders) in their everyday smartphone and tablet use.

Older adults with cognitive impairment show signifi-
cantly higher use of cognitive aid features (Benge et al., 2020;  
Wong, Wang et  al., 2017) and organization features 
(Wong, Wang et  al., 2017) of smartphones and tablets 
than older adults without cognitive impairment. Fewer 
older adults with cognitive impairment than older adults 
without cognitive impairment were smartphone users; 
nevertheless, both groups had a similarly high frequency 
of smartphone and tablet use and similar broad patterns 
of app use (Wong, Wang et al., 2017).

Fifteen studies concerned smartphone and tablet 
training interventions. In all these studies, participants 
were able to learn to use smartphones and tablets, and 
participants’ overall experiences were extremely posi-
tive. Tablet devices in particular were perceived as easy 
to use by people of all ages regardless of their previous 
use of or familiarity with them (Gustavsson et al., 2018). 
Where the study populations were older adults with cog-
nitive impairment, participants were able to retain this 
knowledge of smartphone and tablet functions (Kwan 
et  al., 2020; Rivest et  al., 2018; Routhier et  al., 2012), 

with some participants even demonstrating long-term 
retention of this learning at follow-up 6 and 12 months 
after the training intervention, despite the impact of their 
impairment on their memory, cognition, and fine motor 
skills (Bier et  al., 2015, 2018; Gustavsson et  al., 2018; 
Imbeault et al., 2018).

Following the training interventions, participants 
continued to show interest in using the smartphone or 
tablet devices. In the study of Chan et  al. (2016), all 
participants subsequently obtained a tablet device ei-
ther as a gift or by purchasing one themselves, and in the 
works of Vaportzis, Clausen et al. (2017) and Vaportzis 
et al. (2018), most participants reported that it was either 
likely or very likely that they would use a tablet in the fu-
ture. Of the participants in the work of Bos et al. (2017) 
six of the seven participants with ABI continued to use 
the smartphone after the intervention; the remaining par-
ticipant had been reluctant to use the smartphone from 
the outset of the study.

Participants both with and without cognitive impairment 
were able to generalize the skills learned during the training 
interventions to other smartphone and tablet functions. 
They were able to find, install, and use other apps without 
instruction to meet their individual needs and personal 
preferences. In addition to trained smartphone functions, 
the participant in the study of Bier et  al. (2018) favored 
the Evernote app and regularly used it for many purposes 

Figure 1. PRISMA flow diagram. (i)ADL = (instrumental) activities of daily living, Note: From Page et al. (2020).

Innovation in Aging, 2022, Vol. 6, No. 2 5

Copyedited by:  



Ta
b

le
 1

. 
S

u
m

m
ar

y 
o

f 
S

tu
d

y 
D

es
ig

n
s,

 A
im

s,
 a

n
d

 R
es

u
lt

s

St
ud

y;
 c

ou
nt

ry
 

St
ud

y 
de

si
gn

, s
am

pl
e 

si
ze

, a
nd

 c
lin

ic
al

 
po

pu
la

ti
on

 (
M

M
A

T
 s

co
re

) 
St

ud
y 

ai
m

s 
K

ey
 fi

nd
in

gs
 

A
cq

ui
re

d 
br

ai
n 

in
ju

ry
 (

n 
= 

8)
B

en
ge

 e
t 

al
. (

20
20

);
 

U
ni

te
d 

St
at

es
C

ro
ss

-s
ec

ti
on

al
 s

ur
ve

y.
  

53
 a

du
lts

 w
ith

 A
BI

 (m
ea

n 
ag

e 
61

 y
ea

rs
), 

44
 c

ar
e 

pa
rt

ne
rs

 (m
ea

n 
ag

e 
54

 y
ea

rs
), 

co
nt

ro
l g

ro
up

 o
f 4

0 
ol

de
r 

ad
ul

ts
 w

ith
ou

t 
co

gn
iti

ve
 im

pa
ir

m
en

t  
(m

ea
n 

ag
e 

54
). 

 
(G

re
en

)

To
 in

ve
st

ig
at

e 
ho

w
 p

at
ie

nt
s 

re
fe

rr
ed

 
fo

r 
ne

ur
op

sy
ch

ol
og

ic
al

 e
va

lu
at

io
ns

 
an

d 
th

ei
r 

ca
re

 p
ar

tn
er

s 
us

e 
th

ei
r 

sm
ar

tp
ho

ne
s 

an
d 

ho
w

 t
he

se
  

gr
ou

ps
 s

po
nt

an
eo

us
ly

 u
se

 d
if

fe
re

nt
 

fe
at

ur
es

 o
f 

th
ei

r 
sm

ar
tp

ho
ne

s.

N
o 

st
at

is
ti

ca
lly

 s
ig

ni
fic

an
t 

di
ff

er
en

ce
s 

be
tw

ee
n 

pa
ti

en
t, 

ca
re

 p
ar

tn
er

, a
nd

 c
on

tr
ol

 
gr

ou
ps

 o
n 

us
e 

of
 s

oc
ia

l o
r 

ge
ne

ra
l s

m
ar

tp
ho

ne
 u

se
.  

C
og

ni
ti

ve
 a

id
 f

ea
tu

re
s 

le
ss

 c
om

m
on

ly
 u

se
d 

ac
ro

ss
 a

ll 
gr

ou
ps

.  
Pa

ti
en

ts
 a

nd
 c

ar
e 

pa
rt

ne
rs

 r
ep

or
te

d 
us

in
g 

co
gn

it
iv

e 
ai

d 
fe

at
ur

es
 s

ig
ni

fic
an

tl
y 

m
or

e 
of

te
n 

th
an

 t
he

 c
on

tr
ol

 g
ro

up
.

B
os

 e
t 

al
. (

20
17

);
 

N
ew

 Z
ea

la
nd

a

Si
ng

le
-c

as
e 

se
ri

es
 s

tu
dy

.  
Fi

ve
 a

du
lt

s 
w

it
h 

A
B

I, 
m

ea
n 

ag
e 

52
 y

ea
rs

, r
an

ge
 2

5–
63

 y
ea

rs
.  

(A
m

be
r)

To
 in

ve
st

ig
at

e 
th

e 
ef

fic
ac

y 
of

 a
 m

em
or

y 
no

te
bo

ok
 a

nd
 s

pe
ci

fic
al

ly
 a

 s
m

ar
tp

ho
ne

 
as

 a
 c

om
pe

ns
at

or
y 

m
em

or
y 

ai
d.

6 
ou

t 
of

 t
he

 7
 p

ar
ti

ci
pa

nt
s 

im
pr

ov
ed

 t
he

ir
 a

bi
lit

y 
to

 c
om

pl
et

e 
m

em
or

y 
ta

sk
s 

w
he

n 
us

in
g 

th
e 

sm
ar

tp
ho

ne
: m

or
e 

th
an

 w
he

n 
us

in
g 

th
e 

m
em

or
y 

no
te

bo
ok

. S
m

ar
tp

ho
ne

 
au

di
bl

e 
re

m
in

de
rs

 a
nd

 g
re

at
er

 p
or

ta
bi

lit
y 

w
er

e 
pa

rt
ic

ul
ar

ly
 b

en
efi

ci
al

.  
O

ne
 p

ar
ti

ci
pa

nt
 s

ho
w

ed
 a

 v
as

t 
im

pr
ov

em
en

t 
in

 m
oo

d 
af

te
r 

th
e 

sm
ar

tp
ho

ne
 

in
te

rv
en

ti
on

 t
ha

t 
co

nt
in

ue
d 

to
 im

pr
ov

e 
at

 f
ol

lo
w

-u
p.

 T
w

o 
ot

he
r 

pa
rt

ic
ip

an
ts

 s
ho

w
ed

 
flu

ct
ua

ti
on

s 
in

 m
oo

d,
 b

ut
 t

he
se

 w
er

e 
at

tr
ib

ut
ed

 t
o 

ot
he

r 
fa

ct
or

s.
G

us
ta

vs
so

n 
et

 a
l. 

(2
01

8)
; S

w
ed

en
 a

nd
 

D
en

m
ar

kb

In
di

vi
du

al
 in

te
rv

ie
w

s 
 

14
 a

du
lt

s 
w

it
h 

A
B

I, 
m

ea
n 

ag
e 

61
 y

ea
rs

, 
ra

ng
e 

41
–7

9 
ye

ar
s.

  
Se

m
is

tr
uc

tu
re

d 
fo

cu
s 

gr
ou

p 
in

te
rv

ie
w

.  
4 

ad
ul

ts
 w

it
h 

A
B

I, 
m

ea
n 

ag
e 

63
 y

ea
rs

, 
ra

ng
e 

51
–7

2 
ye

ar
s.

  
(A

m
be

r)

To
 id

en
ti

fy
 h

ow
 p

eo
pl

e 
6–

12
 m

on
th

s 
af

te
r 

st
ro

ke
 w

er
e 

us
in

g 
an

d 
in

te
gr

at
in

g 
IC

T
 in

 t
he

ir
 e

ve
ry

da
y 

liv
es

. 

Pa
rt

ic
ip

an
ts

 w
er

e 
m

ot
iv

at
ed

 t
o 

us
e 

IC
T:

 t
o 

fe
el

 s
af

e,
 t

o 
be

 a
bl

e 
to

 s
ta

y 
co

nn
ec

te
d,

 t
o 

re
cr

ea
te

 a
nd

 m
an

ag
e 

ev
er

yd
ay

 li
fe

, a
nd

 t
o 

so
lv

e 
ob

st
ac

le
s 

to
 in

te
gr

at
in

g 
IC

T
 in

 d
ai

ly
 

ac
ti

vi
ti

es
.  

IC
T

 c
an

 b
e 

us
ed

 to
 p

ra
ct

ic
e 

co
gn

iti
ve

 a
nd

 p
hy

si
ca

l s
ki

lls
 a

nd
 p

ar
tic

ip
at

e 
in

 e
ng

ag
in

g 
ac

tiv
iti

es
 th

at
 c

an
 a

id
 r

ec
ov

er
y 

af
te

r 
st

ro
ke

.  
D

es
pi

te
 th

e 
im

pa
ct

 o
f s

tr
ok

e 
on

 m
em

or
y 

an
d 

th
in

ki
ng

 a
nd

 fi
ne

 m
ot

or
 s

ki
lls

, p
ar

tic
ip

an
ts

 
co

nt
in

ue
d 

to
 u

se
 IC

T
 6

–1
2 

m
on

th
s 

af
te

r 
st

ro
ke

.
L

em
ke

 e
t 

al
. (

20
20

);
 

N
ew

 Z
ea

la
nd

O
bs

er
va

ti
on

al
 a

nd
 s

em
is

tr
uc

tu
re

d 
in

te
rv

ie
w

s.
  

6 
ad

ul
ts

 w
it

h 
A

B
I 

(s
tr

ok
e)

, m
ea

n 
ag

e 
73

 y
ea

rs
, r

an
ge

 6
0–

82
 y

ea
rs

.  
(A

m
be

r)

To
 d

es
cr

ib
e 

th
e 

ex
pe

ri
en

ce
 o

f 
IC

T
 t

o 
ex

pl
or

e 
th

e 
ba

rr
ie

rs
  a

nd
 m

ot
iv

at
or

s 
 

to
 it

s 
us

e 
fo

llo
w

in
g 

st
ro

ke
.

Pa
rt

ic
ip

an
ts

 u
se

d 
IC

T
 d

ev
ic

es
 t

o 
en

ga
ge

 in
 d

ai
ly

 a
ct

iv
it

ie
s 

an
d 

w
or

k 
ta

sk
s 

af
te

r 
st

ro
ke

.  
Pa

rt
ic

ip
an

ts
 w

ho
 fe

lt 
co

m
fo

rt
ab

le
 a

nd
 fa

m
ili

ar
 w

ith
 s

m
ar

t d
ev

ic
es

 s
ta

rt
ed

 to
 e

xp
lo

re
 a

pp
s 

th
at

 c
ou

ld
 b

e 
do

w
nl

oa
de

d 
to

 m
ee

t t
he

ir
 n

ee
ds

.  
Tw

o 
pa

rt
ic

ip
an

ts
 u

se
d 

ta
bl

et
s 

fo
r 

re
ha

bi
lit

at
io

n 
on

 t
he

 r
ec

om
m

en
da

ti
on

 o
f 

th
ei

r 
ph

ys
ic

al
 t

he
ra

pi
st

. N
on

e 
ha

s 
be

en
 s

up
po

rt
ed

 t
o 

ex
pl

or
e 

pr
ob

le
m

-s
ol

vi
ng

 c
ap

ab
ili

ti
es

 
of

 I
C

T
 d

ev
ic

es
.

R
am

ir
ez

-H
er

na
nd

ez
 

et
 a

l. 
(2

02
1)

; 
A

us
tr

al
ia

a

M
ix

ed
-m

et
ho

ds
 c

on
ve

rg
en

t 
de

si
gn

 u
si

ng
 

qu
an

ti
ta

ti
ve

 a
nd

 q
ua

lit
at

iv
e 

in
fo

rm
at

io
n 

co
lle

ct
ed

 in
 p

ar
al

le
l d

ur
in

g 
a 

si
m

ila
r 

ti
m

e 
fr

am
e.

  
26

 a
du

lt
s 

w
it

h 
A

B
I, 

m
ea

n 
ag

e 
62

, r
an

ge
 

40
–7

9 
ye

ar
s.

  
(A

m
be

r)

To
 r

ep
or

t 
th

e 
ex

pe
ri

en
ce

 o
f 

pa
rt

ic
ip

an
ts

 
an

d 
ex

pl
or

e 
th

e 
ac

ce
pt

ab
ili

ty
 o

f 
th

re
e 

tr
ai

ni
ng

 m
et

ho
ds

—
tr

ia
l-

an
d-

er
ro

r, 
sy

st
em

at
ic

 in
st

ru
ct

io
n,

 a
nd

 e
rr

or
-b

as
ed

 
le

ar
ni

ng
—

fr
om

 t
he

 u
se

r 
pe

rs
pe

ct
iv

e 
to

 in
fo

rm
 t

he
 a

do
pt

io
n 

of
 s

m
ar

tp
ho

ne
 

m
em

or
y 

ai
d 

ap
p 

tr
ai

ni
ng

 in
to

 c
lin

ic
al

 
pr

ac
ti

ce
.

50
%

 o
f 

in
te

rv
ie

w
ee

s 
re

po
rt

ed
 t

ha
t 

th
ey

 w
er

e 
us

in
g 

th
ei

r 
sm

ar
tp

ho
ne

s 
m

or
e 

in
 

ev
er

yd
ay

 a
ct

iv
it

ie
s,

 w
hi

le
 a

pp
ro

xi
m

at
el

y 
a 

th
ir

d 
di

sa
gr

ee
d 

or
 s

tr
on

gl
y 

di
sa

gr
ee

d.
  

M
os

t p
ar

tic
ip

an
ts

 fo
un

d 
th

e 
sm

ar
tp

ho
ne

 tr
ai

ni
ng

 s
es

si
on

 e
nj

oy
ab

le
 a

nd
 b

ec
am

e 
m

or
e 

fa
m

ili
ar

 w
ith

 th
ei

r 
sm

ar
tp

ho
ne

s 
af

te
r 

th
e 

tr
ai

ni
ng

. 4
6%

 c
on

si
de

re
d 

on
e 

tr
ai

ni
ng

 s
es

si
on

 
su

ffi
ci

en
t t

o 
le

ar
n 

to
 u

se
 th

e 
ap

pl
ic

at
io

n,
 a

lth
ou

gh
 o

th
er

s 
di

sa
gr

ee
d 

an
d 

st
ro

ng
ly

 
di

sa
gr

ee
d.

 4
6%

 a
ls

o 
re

po
rt

ed
 th

at
 th

e 
tr

ai
ni

ng
 in

te
rv

en
tio

n 
en

co
ur

ag
ed

 th
em

 to
 e

xp
lo

re
 

ne
w

 a
pp

lic
at

io
ns

 a
nd

 d
ev

ic
es

.

6 Innovation in Aging, 2022, Vol. 6, No. 2

Copyedited by:  



Ta
b

le
 1

. 
C

o
n

ti
n

u
ed

St
ud

y;
 c

ou
nt

ry
 

St
ud

y 
de

si
gn

, s
am

pl
e 

si
ze

, a
nd

 c
lin

ic
al

 
po

pu
la

ti
on

 (
M

M
A

T
 s

co
re

) 
St

ud
y 

ai
m

s 
K

ey
 fi

nd
in

gs
 

R
am

ir
ez

-H
er

na
nd

ez
 

et
 a

l. 
(2

02
0)

; 
A

us
tr

al
ia

b

T
hr

ee
-a

rm
ed

 p
ha

se
 I

I 
R

C
T.

  
O

ld
er

 a
du

lt
s 

w
it

h 
A

B
I. 

 
(N

/A
)

To
 c

om
pa

re
 t

he
 e

ffi
ca

cy
 o

f 
th

re
e 

tr
ai

ni
ng

 m
et

ho
ds

 f
or

 t
ra

in
in

g 
th

e 
us

e 
of

 a
 s

m
ar

tp
ho

ne
 r

em
in

de
r 

ap
p 

in
 A

B
I 

su
rv

iv
or

s 
pr

es
en

ti
ng

 w
it

h 
m

em
or

y 
co

m
pl

ai
nt

s.

N
/A

R
iv

es
t 

et
 a

l. 
(2

01
8)

; 
C

an
ad

a
Si

ng
le

-c
as

e 
ex

pe
ri

m
en

ta
l s

tu
dy

 u
si

ng
 

A
-B

-A
-B

 t
im

e-
se

ri
es

 d
es

ig
n.

  
O

ne
 a

du
lt

 w
it

h 
A

B
I 

(t
op

og
ra

ph
ic

al
 

di
so

ri
en

ta
ti

on
), 

ag
e 

66
 y

ea
rs

.  
(R

ed
)

To
 e

na
bl

e 
a 

m
an

 w
it

h 
to

po
gr

ap
hi

ca
l 

di
so

ri
en

ta
ti

on
 t

o 
na

vi
ga

te
 b

y 
fo

ot
 o

r 
pu

bl
ic

 t
ra

ns
po

rt
 w

it
ho

ut
 a

nx
ie

ty
 o

ve
r 

ge
tt

in
g 

lo
st

.

A
 p

ar
ti

ci
pa

nt
 w

as
 a

bl
e 

to
 e

ffi
ci

en
tl

y 
an

d 
co

nfi
de

nt
ly

 u
se

 h
is

 s
m

ar
tp

ho
ne

 a
pp

s 
to

 
co

m
pl

et
e 

va
ri

ou
s 

w
ay

fin
di

ng
 c

ha
lle

ng
es

.  
H

e 
se

lf
-i

ni
ti

at
ed

 p
la

nn
in

g 
an

d 
pr

ep
ar

at
io

ns
 t

he
 e

ve
ni

ng
 b

ef
or

e 
na

vi
ga

ti
ng

 u
nf

am
ili

ar
 

ou
ti

ng
s.

  
H

e 
re

po
rt

ed
 le

ss
 f

ea
r, 

fr
us

tr
at

io
n,

 a
nd

 s
tr

es
s.

  
Pa

rt
ic

ip
an

t 
an

d 
hi

s 
w

if
e 

re
po

rt
ed

 a
n 

in
cr

ea
se

d 
qu

al
it

y 
of

 li
fe

 r
el

at
ed

 t
o 

gr
ea

te
r 

au
to

no
m

y.
W

on
g,

 W
an

g 
et

 a
l. 

(2
01

7)
; A

us
tr

al
ia

C
ro

ss
-s

ec
ti

on
al

 s
ur

ve
y.

  
29

 a
du

lt
s 

w
it

h 
A

B
I 

(s
tr

ok
e)

, m
ea

n 
ag

e 
60

 y
ea

rs
, a

nd
 c

on
tr

ol
 g

ro
up

 o
f 

29
 o

ld
er

 
ad

ul
ts

 w
it

ho
ut

 c
og

ni
ti

ve
 im

pa
ir

m
en

ts
, 

m
ea

n 
ag

e 
56

 y
ea

rs
.  

(A
m

be
r)

To
 in

ve
st

ig
at

e 
pa

tt
er

ns
 o

f 
an

d 
pe

rs
pe

ct
iv

e 
on

 s
m

ar
tp

ho
ne

 u
se

 in
 

pe
op

le
 w

it
h 

st
ro

ke
 in

 c
om

pa
ri

so
n 

to
 h

ea
lt

hy
 p

ar
ti

ci
pa

nt
s;

 t
o 

id
en

ti
fy

 
fa

ci
lit

at
or

s 
an

d 
ba

rr
ie

rs
 t

o 
sm

ar
tp

ho
ne

 
us

e 
in

 p
eo

pl
e 

w
it

h 
st

ro
ke

; a
nd

 
to

 e
xa

m
in

e 
as

so
ci

at
io

ns
 b

et
w

ee
n 

sm
ar

tp
ho

ne
 u

se
 a

nd
 d

ai
ly

 f
un

ct
io

ni
ng

, 
in

cl
ud

in
g 

se
lf

-r
ep

or
te

d 
se

ns
or

y,
 m

ot
or

, 
la

ng
ua

ge
, a

nd
 c

og
ni

ti
ve

 f
un

ct
io

ns
, 

m
oo

d,
 a

nd
 c

om
m

un
it

y 
in

te
gr

at
io

n.

Si
gn

ifi
ca

nt
ly

 f
ew

er
 p

ar
ti

ci
pa

nt
s 

in
 t

he
 s

tr
ok

e 
gr

ou
p 

th
an

 t
he

 c
on

tr
ol

 g
ro

up
 w

er
e 

sm
ar

tp
ho

ne
 u

se
rs

. S
m

ar
tp

ho
ne

 u
se

rs
 in

 b
ot

h 
gr

ou
ps

 h
ad

 a
 s

im
ila

rl
y 

hi
gh

 f
re

qu
en

cy
 

of
 u

se
 a

nd
 s

im
ila

r 
br

oa
d 

pa
tt

er
ns

 o
f 

th
e 

fr
eq

ue
nc

y 
of

 u
se

 o
f 

ap
ps

.  
M

ai
n 

be
ne

fit
s 

of
 s

m
ar

tp
ho

ne
s 

w
er

e 
po

rt
ab

ili
ty

 a
nd

 c
on

ve
ni

en
ce

, c
on

ne
ct

iv
it

y 
w

it
h 

ot
he

rs
, a

nd
 a

cc
es

s 
to

 t
he

 I
nt

er
ne

t. 
 

M
em

or
y 

ai
d 

an
d 

or
ga

ni
za

ti
on

 a
pp

s 
w

er
e 

th
e 

se
co

nd
 m

os
t 

co
m

m
on

ly
 u

se
d 

ca
te

go
ry

 
of

 a
pp

lic
at

io
ns

 in
 b

ot
h 

th
e 

st
ro

ke
 g

ro
up

 a
nd

 t
he

 c
on

tr
ol

 g
ro

up
.  

Fr
eq

ue
nt

 u
se

rs
 o

f 
m

em
or

y 
an

d 
or

ga
ni

za
ti

on
al

 a
pp

lic
at

io
ns

 r
ep

or
te

d 
hi

gh
er

 
pa

rt
ic

ip
at

io
n 

in
 w

or
k,

 s
tu

dy
, a

nd
 v

ol
un

te
er

 a
ct

iv
it

ie
s,

 a
lt

ho
ug

h 
th

e 
di

ff
er

en
ce

 w
as

 
no

t 
st

at
is

ti
ca

lly
 s

ig
ni

fic
an

t.

D
em

en
ti

a 
or

 m
ild

 c
og

ni
ti

ve
 im

pa
ir

m
en

t 
(n

 =
 1

0)
B

ie
r 

et
 a

l. 
(2

01
5)

; 
C

an
ad

a
Si

ng
le

-c
as

e 
ex

pe
ri

m
en

ta
l s

tu
dy

 u
si

ng
 

A
-B

-A
 d

es
ig

n.
  

O
ne

 a
du

lt
 w

it
h 

se
m

an
ti

c 
de

m
en

ti
a,

  
ag

e 
55

 y
ea

rs
.  

(R
ed

)

To
 d

et
er

m
in

e 
w

he
th

er
 p

ro
ce

du
ra

l 
m

em
or

y 
co

ul
d 

be
 u

se
d 

to
 o

pt
im

iz
e 

le
ar

ni
ng

 o
f 

sm
ar

tp
ho

ne
 f

un
ct

io
ns

 in
 

a 
m

an
 w

it
h 

se
m

an
ti

c 
de

m
en

ti
a 

an
d 

to
 

ex
pl

or
e 

if
 s

m
ar

tp
ho

ne
 u

se
 c

an
 h

el
p 

hi
m

 
re

le
ar

n 
us

ef
ul

 c
on

ce
pt

s.

Pa
rt

ic
ip

an
t 

w
as

 a
bl

e 
to

 le
ar

n 
to

 u
se

 t
he

 s
m

ar
tp

ho
ne

 f
un

ct
io

ns
 a

nd
 r

et
ai

n 
th

is
 

kn
ow

le
dg

e 
at

 a
 6

-m
on

th
 f

ol
lo

w
-u

p.
  

H
e 

al
so

 le
ar

ne
d 

si
x 

m
or

e 
fu

nc
ti

on
s 

by
 f

ol
lo

w
-u

p.
  

N
o 

im
pr

ov
em

en
t 

on
 a

ny
 s

em
an

ti
c 

m
em

or
y 

ta
sk

s.

B
ie

r 
et

 a
l. 

(2
01

8)
; 

C
an

ad
a

Si
ng

le
-c

as
e 

ex
pe

ri
m

en
ta

l s
tu

dy
 u

si
ng

 
A

-B
-A

 d
es

ig
n.

  
O

ne
 a

du
lt

 w
it

h 
se

m
an

ti
c 

de
m

en
ti

a,
  

ag
e 

56
 y

ea
rs

.  
(R

ed
)

To
 d

es
cr

ib
e 

th
e 

co
m

pe
ns

at
io

n 
st

ra
te

gi
es

 
th

at
 a

 m
an

 w
it

h 
se

m
an

ti
c 

de
m

en
ti

a 
sp

on
ta

ne
ou

sl
y 

us
es

 t
o 

m
an

ag
e 

ev
er

yd
ay

 
ac

ti
vi

ti
es

 a
nd

 h
is

 u
se

 o
f 

a 
sm

ar
tp

ho
ne

 
as

 a
n 

ex
te

rn
al

 a
id

 a
nd

 t
o 

he
lp

 h
im

 b
ui

ld
 

kn
ow

le
dg

e 
on

 s
m

ar
tp

ho
ne

 f
un

ct
io

ns
 t

o 
ex

pa
nd

 o
n 

hi
s 

co
m

pe
ns

at
io

n 
st

ra
te

gi
es

.

Pa
rt

ic
ip

an
t 

im
pr

ov
ed

 h
is

 e
xi

st
in

g 
ap

p 
us

e 
an

d 
le

ar
ne

d 
to

 e
ff

ec
ti

ve
ly

 u
se

 s
m

ar
tp

ho
ne

 
fu

nc
ti

on
s.

  
H

e 
re

ta
in

ed
 t

hi
s 

kn
ow

le
dg

e 
at

 a
 6

-m
on

th
 f

ol
lo

w
-u

p.
  

H
e 

w
as

 p
ar

ti
cu

la
rl

y 
pr

ou
d 

of
 h

is
 u

se
 o

f 
E

ve
rn

ot
e 

as
 a

 lo
gb

oo
k 

to
 h

el
p 

hi
m

 
re

m
em

be
r 

th
e 

na
m

es
 o

f 
ob

je
ct

s 
to

 c
om

m
un

ic
at

e 
w

it
h 

hi
s 

w
if

e 
an

d 
go

 g
ro

ce
ry

 
sh

op
pi

ng
.

Innovation in Aging, 2022, Vol. 6, No. 2 7

Copyedited by:  



St
ud

y;
 c

ou
nt

ry
 

St
ud

y 
de

si
gn

, s
am

pl
e 

si
ze

, a
nd

 c
lin

ic
al

 
po

pu
la

ti
on

 (
M

M
A

T
 s

co
re

) 
St

ud
y 

ai
m

s 
K

ey
 fi

nd
in

gs
 

E
l H

aj
 e

t 
al

. (
20

17
);

 
Fr

an
ce

Si
ng

le
-c

as
e 

ex
pe

ri
m

en
ta

l s
tu

dy
 u

si
ng

 
A

-B
-A

 d
es

ig
n.

  
O

ne
 a

du
lt

 w
it

h 
de

m
en

ti
a 

(A
D

), 
ag

e 
66

 y
ea

rs
.  

(R
ed

)

To
 in

ve
st

ig
at

e 
w

he
th

er
 a

n 
ex

te
rn

al
 

m
em

or
y 

ai
d 

w
ou

ld
 a

lle
vi

at
e 

pr
os

pe
ct

iv
e 

m
em

or
y 

pr
ob

le
m

s 
in

 a
 p

at
ie

nt
 w

it
h 

A
D

.

Pa
rt

ic
ip

an
t f

or
go

t 7
/1

2 
ta

rg
et

ed
 e

ve
nt

s 
an

d 
6/

12
 c

on
tr

ol
 e

ve
nt

s 
in

 th
e 

ba
se

lin
e 

ph
as

e.
 In

 
th

e 
in

te
rv

en
tio

n 
ph

as
e,

 s
he

 fo
rg

ot
 o

nl
y 

2/
12

 ta
rg

et
ed

 e
ve

nt
s 

an
d 

5/
12

 c
on

tr
ol

 e
ve

nt
s.

  
Sh

e 
al

re
ad

y 
us

ed
 h

er
 s

m
ar

tp
ho

ne
 t

o 
te

xt
 h

er
 c

hi
ld

re
n 

an
d 

gr
an

dc
hi

ld
re

n.
 S

he
 

oc
ca

si
on

al
ly

 u
se

d 
th

e 
m

ap
 a

pp
lic

at
io

n 
on

 h
er

 s
m

ar
tp

ho
ne

 w
he

n 
af

ra
id

 o
f 

be
co

m
in

g 
lo

st
.  

Sh
e 

pr
ef

er
re

d 
th

e 
di

sc
re

te
 a

ss
is

ta
nc

e 
of

 h
er

 s
m

ar
tp

ho
ne

 o
ve

r 
a 

pa
pe

r 
ca

le
nd

ar
.

E
l H

aj
 e

t 
al

. (
20

21
);

 
Fr

an
ce

C
ro

ss
-s

ec
ti

on
al

 t
ri

al
.  

22
 a

du
lts

 w
ith

 d
em

en
tia

 (A
D

), 
sp

lit
 

be
tw

ee
n 

in
te

rv
en

tio
n 

gr
ou

p 
(n

 =
 1

1,
 m

ea
n 

ag
e 

72
 y

ea
rs

), 
an

d 
pa

pe
r-

ba
se

d 
ca

le
nd

ar
 

co
nt

ro
l g

ro
up

 (n
 =

 1
1,

 m
ea

n 
ag

e 
75

 y
ea

rs
). 

 
(A

m
be

r)

To
 in

ve
st

ig
at

e 
th

e 
ef

fe
ct

s 
of

 s
m

ar
tp

ho
ne

 
ca

le
nd

ar
 a

pp
lic

at
io

ns
 o

n 
pr

os
pe

ct
iv

e 
m

em
or

y 
in

 t
w

o 
gr

ou
ps

 o
f 

pa
ti

en
ts

 w
it

h 
m

ild
 A

D
.

L
es

s 
om

is
si

on
 o

f 
pr

os
pe

ct
iv

e 
ev

en
ts

 in
 t

he
 s

m
ar

tp
ho

ne
-b

as
ed

 c
al

en
da

r 
gr

ou
p 

th
an

 
in

 t
he

 p
ap

er
-b

as
ed

 c
al

en
da

r 
gr

ou
p,

 s
ug

ge
st

in
g 

be
ne

fic
ia

l e
ff

ec
ts

 o
f 

us
in

g 
sm

ar
tp

ho
ne

 
ca

le
nd

ar
 a

pp
lic

at
io

ns
 o

n 
pr

os
pe

ct
iv

e 
m

em
or

y.

Im
be

au
lt

 e
t 

al
. (

20
18

);
 

C
an

ad
a

E
xp

lo
ra

to
ry

 s
in

gl
e-

ca
se

 s
tu

dy
.  

O
ne

 a
du

lt
 w

it
h 

de
m

en
ti

a,
 a

ge
 6

5 
ye

ar
s.

  
(R

ed
)

To
 t

es
t 

w
he

th
er

 a
 p

er
so

n 
w

it
h 

A
D

 c
an

 
le

ar
n 

to
 u

se
 t

he
 c

al
en

da
r 

ap
pl

ic
at

io
n 

on
 h

er
 t

ab
le

t 
co

m
pu

te
r 

an
d 

as
se

ss
 t

he
 

im
pa

ct
 o

f 
us

in
g 

th
e 

ta
bl

et
 o

n 
m

em
or

y-
re

la
te

d 
ta

sk
s,

 m
oo

d,
 a

nd
 c

ar
eg

iv
er

 
bu

rd
en

.

Pa
rt

ic
ip

an
ts

 r
ep

or
te

d 
fe

w
er

 p
ro

bl
em

s 
w

ith
 p

ro
sp

ec
tiv

e 
m

em
or

y 
an

d 
re

tr
os

pe
ct

iv
e 

m
em

or
y.

 H
er

 a
bi

lit
y 

to
 p

er
fo

rm
 m

em
or

y-
re

la
te

d 
ta

sk
s 

in
cr

ea
se

d 
fo

llo
w

in
g 

th
e 

in
te

rv
en

tio
n.

  
Sh

e 
sp

on
ta

ne
ou

sl
y 

st
ar

te
d 

pl
ay

in
g 

ga
m

es
 o

n 
he

r 
ta

bl
et

 f
or

 c
og

ni
ti

ve
 s

ti
m

ul
at

io
n 

an
d 

us
in

g 
co

nt
ac

ts
, n

ot
eb

oo
ks

, p
ho

to
, a

nd
 r

ec
ip

e 
ap

ps
, w

it
ho

ut
 a

ss
is

ta
nc

e.
  

Sh
e 

w
as

 p
ro

ud
 o

f 
he

r 
ta

bl
et

 u
se

, a
nd

 it
 h

ad
 a

 p
os

it
iv

e 
im

pa
ct

 o
n 

he
r 

co
nfi

de
nc

e.
  

C
ar

eg
iv

er
 b

ur
de

n 
re

m
ai

ne
d 

ab
se

nt
 o

r 
lig

ht
 t

hr
ou

gh
ou

t 
th

e 
st

ud
y.

K
öh

le
r 

et
 a

l. 
(2

02
1)

; 
G

er
m

an
y

Se
m

is
tr

uc
tu

re
d 

in
te

rv
ie

w
s.

  
14

 a
du

lt
s 

w
it

h 
m

ild
 c

og
ni

ti
ve

 
im

pa
ir

m
en

t 
or

 m
ild

 t
o 

m
od

er
at

e 
de

m
en

ti
a 

(A
D

), 
m

ea
n 

ag
e 

71
 y

ea
rs

, 
ra

ng
e 

58
–8

6 
ye

ar
s.

  
(A

m
be

r)

To
 e

xa
m

in
e 

th
e 

m
ob

ili
ty

 n
ee

ds
 o

f 
pe

op
le

 w
it

h 
m

ild
 t

o 
m

od
er

at
e 

de
m

en
ti

a,
 

an
d 

ho
w

 t
he

se
 m

ob
ili

ty
 n

ee
ds

 c
an

 b
e 

su
pp

or
te

d 
by

 n
av

ig
at

io
na

l a
ss

is
ta

nc
e 

te
ch

no
lo

gy
.

N
in

e 
pa

rt
ic

ip
an

ts
 w

ou
ld

 p
re

fe
r 

th
ei

r 
na

vi
ga

ti
on

al
 a

ss
is

ti
ve

 t
ec

hn
ol

og
y 

be
 o

n 
a 

sm
ar

tp
ho

ne
, a

nd
 o

ne
 p

ar
ti

ci
pa

nt
 p

re
fe

rr
ed

 a
 t

ab
le

t 
co

m
pu

te
r. 

 
Pa

rt
ic

ip
an

ts
 li

st
ed

 a
 r

em
in

de
r 

fu
nc

ti
on

, e
m

er
ge

nc
y 

ca
lls

, c
al

en
da

r, 
ti

m
et

ab
le

 f
or

 
pu

bl
ic

 t
ra

ns
po

rt
 a

nd
 lo

ca
ti

on
 d

is
pl

ay
, w

at
ch

, n
av

ig
at

io
n,

 G
PS

, n
ot

es
, a

nd
 a

la
rm

 
fu

nc
ti

on
 a

s 
im

po
rt

an
t 

sy
st

em
 f

un
ct

io
ns

.

K
w

an
 e

t 
al

. (
20

20
);

 
C

hi
na

C
ro

ss
-s

ec
ti

on
al

 t
ri

al
 w

it
h 

ob
se

rv
at

io
ns

 
an

d 
qu

al
it

at
iv

e 
in

te
rv

ie
w

s.
  

16
 a

du
lt

s 
w

it
h 

de
m

en
ti

a,
 m

ed
ia

n 
ag

e 
79

 y
ea

rs
, c

on
tr

ol
 g

ro
up

 o
f 

30
 o

ld
er

 
ad

ul
ts

 w
it

ho
ut

 c
og

ni
ti

ve
 im

pa
ir

m
en

t, 
m

ed
ia

n 
ag

e 
67

 y
ea

rs
.  

(A
m

be
r)

To
 e

xp
lo

re
 t

he
 a

cc
ep

ta
bi

lit
y,

 f
ea

si
bi

lit
y,

 
an

d 
us

ab
ili

ty
 o

f 
ol

de
r 

pe
op

le
 w

it
h 

m
ild

 d
em

en
ti

a 
to

 u
se

 s
m

ar
tp

ho
ne

 f
or

 
w

ay
fin

di
ng

.

A
ll 

pa
rt

ic
ip

an
ts

 w
er

e 
ab

le
 t

o 
su

cc
es

sf
ul

ly
 in

it
ia

te
 S

ir
i b

y 
vo

ic
e 

on
 t

he
ir

 fi
rs

t 
at

te
m

pt
.  

M
os

t 
pa

rt
ic

ip
an

ts
 w

er
e 

ab
le

 t
o 

co
m

pl
et

e 
th

e 
w

ay
fin

di
ng

 t
ri

al
 f

ol
lo

w
in

g 
th

e 
M

ap
s 

ap
pl

ic
at

io
n 

w
it

h 
no

 s
ig

ni
fic

an
t 

di
ff

er
en

ce
s 

be
tw

ee
n 

gr
ou

ps
.  

Pa
rt

ic
ip

an
ts

 w
it

h 
m

ild
 d

em
en

ti
a 

ne
ed

ed
 s

ig
ni

fic
an

tl
y 

m
or

e 
ti

m
e 

to
 c

om
pl

et
e 

th
e 

tr
ai

ni
ng

 a
nd

 w
ay

fin
di

ng
 t

ri
al

s.
  

It
 w

as
 f

ea
si

bl
e 

an
d 

ac
ce

pt
ab

le
 f

or
 p

eo
pl

e 
w

it
h 

de
m

en
ti

a 
to

 u
se

 s
m

ar
tp

ho
ne

s 
w

it
h 

vo
ic

e 
na

vi
ga

ti
on

 c
on

tr
ol

s.
R

ou
th

ie
r 

et
 a

l. 
(2

01
2)

; 
C

an
ad

a
St

ud
y 

2:
 S

in
gl

e-
ca

se
 e

xp
er

im
en

ta
l s

tu
dy

 
us

in
g 

A
-B

 d
es

ig
n.

  
O

ne
 a

du
lt

 w
it

h 
se

m
an

ti
c 

de
m

en
ti

a,
 a

ge
 

51
 y

ea
rs

.  
(R

ed
)

To
 m

ea
su

re
 t

he
 e

ff
ec

ti
ve

ne
ss

 o
f 

a 
sm

ar
tp

ho
ne

 in
te

rv
en

ti
on

 t
o 

co
m

pe
ns

at
e 

fo
r 

w
or

d 
co

m
pr

eh
en

si
on

 a
nd

 n
am

in
g 

di
ffi

cu
lt

ie
s.

A
 p

ar
ti

ci
pa

nt
 w

as
 a

bl
e 

to
 u

se
 s

ea
rc

h 
en

gi
ne

s 
on

 I
nt

er
ne

t 
ap

ps
 o

r 
en

cy
cl

op
ed

ia
 a

pp
s 

to
 fi

nd
 s

em
an

ti
c 

in
fo

rm
at

io
n 

or
 p

ic
tu

re
s 

of
 w

or
ds

.  
H

e 
fr

eq
ue

nt
ly

 u
se

d 
th

e 
In

te
rn

et
 a

pp
 o

n 
hi

s 
sm

ar
tp

ho
ne

 t
o 

pr
ep

ar
e 

ac
ti

vi
ti

es
 f

or
 

w
or

k 
an

d 
us

ed
 I

nt
er

ne
t 

di
ct

io
na

ri
es

 m
or

e 
th

an
 t

he
 p

ap
er

 d
ic

ti
on

ar
y.

  
H

e 
co

ns
id

er
ed

 th
e 

sm
ar

tp
ho

ne
 fa

st
, e

ffi
ci

en
t, 

po
rt

ab
le

, a
cc

es
si

bl
e,

 a
nd

 n
on

st
ig

m
at

iz
in

g 
co

m
pa

re
d 

to
 th

e 
pa

pe
r 

di
ct

io
na

ry
.  

H
is

 u
se

 o
f 

th
e 

sm
ar

tp
ho

ne
 o

ve
r 

th
e 

w
ee

ke
nd

 s
ug

ge
st

s 
th

at
 h

e 
en

jo
ye

d 
it

 a
nd

 
pe

rc
ei

ve
d 

it
s 

us
ef

ul
ne

ss
.

Ta
b

le
 1

. 
C

o
n

ti
n

u
ed

8 Innovation in Aging, 2022, Vol. 6, No. 2

Copyedited by:  



St
ud

y;
 c

ou
nt

ry
 

St
ud

y 
de

si
gn

, s
am

pl
e 

si
ze

, a
nd

 c
lin

ic
al

 
po

pu
la

ti
on

 (
M

M
A

T
 s

co
re

) 
St

ud
y 

ai
m

s 
K

ey
 fi

nd
in

gs
 

Sc
ul

lin
 (

20
20

);
 U

ni
te

d 
St

at
es

b

R
C

T.
  

52
 a

du
lt

s 
w

it
h 

de
m

en
ti

a 
or

 m
ild

 c
lin

ic
al

 
im

pa
ir

m
en

t. 
 

(N
/A

)

To
 in

ve
st

ig
at

e 
w

he
th

er
 s

m
ar

tp
ho

ne
 

te
ch

no
lo

gy
 o

r 
a 

m
em

or
y 

st
ra

te
gy

 
ca

n 
be

 u
se

d 
to

 a
ss

is
t 

pa
rt

ic
ip

an
ts

 
w

it
h 

pr
os

pe
ct

iv
e 

m
em

or
y 

ta
sk

s,
 

re
du

ce
 m

em
or

y 
bu

rd
en

, a
nd

 im
pr

ov
e 

in
de

pe
nd

en
t 

fu
nc

ti
on

in
g 

in
 p

ar
ti

ci
pa

nt
s 

w
it

h 
m

ild
 A

D
.

N
/A

W
u 

et
 a

l. 
(2

01
9)

; 
Fr

an
ce

C
ro

ss
-s

ec
ti

on
al

 s
ur

ve
y.

  
32

3 
ad

ul
ts

 w
ith

 d
em

en
tia

 (n
 =

 8
4)

, 
M

C
I (

n 
= 

12
7)

 a
nd

 o
ld

er
 a

du
lts

 w
ith

ou
t 

co
gn

iti
ve

 im
pa

ir
m

en
t (

n 
= 

11
2)

, m
ea

n 
ag

e 
76

 y
ea

rs
, c

at
eg

or
iz

ed
 in

to
 fo

ur
 g

ro
up

s 
ac

co
rd

in
g 

to
 th

e 
fr

eq
ue

nc
y 

of
 d

ig
ita

l d
ev

ic
e 

us
e 

(d
ai

ly
 u

se
 v

s. 
no

nd
ai

ly
 u

se
). 

 
(A

m
be

r)

To
 in

ve
st

ig
at

e 
co

gn
it

iv
e 

fu
nc

ti
on

 in
 

re
la

ti
on

 t
o 

th
e 

us
e 

of
 a

 c
om

pu
te

r 
an

d 
a 

to
uc

hs
cr

ee
n 

de
vi

ce
 a

m
on

g 
ol

de
r 

ad
ul

ts
 

at
te

nd
in

g 
a 

m
em

or
y 

cl
in

ic
.

M
os

t 
pa

rt
ic

ip
an

ts
 u

se
d 

at
 le

as
t 

on
e 

ty
pe

 o
f 

di
gi

ta
l d

ev
ic

e 
da

ily
. O

ve
r 

a 
th

ir
d 

us
ed

 a
 

to
uc

hs
cr

ee
n 

de
vi

ce
 d

ai
ly

 a
nd

 m
os

t 
w

er
e 

al
so

 d
ai

ly
 c

om
pu

te
r 

us
er

s.
  

Pa
rt

ic
ip

an
ts

 w
ho

 u
se

d 
bo

th
 a

 t
ou

ch
sc

re
en

 d
ev

ic
e 

an
d 

a 
co

m
pu

te
r 

da
il

y 
pe

rf
or

m
ed

 b
et

te
r 

on
 e

xe
cu

ti
ve

 f
un

ct
io

n 
an

d 
m

en
ta

l 
fl

ex
ib

il
it

y 
th

an
 o

th
er

 
gr

ou
ps

.  
Pa

rt
ic

ip
an

ts
 w

it
h 

de
m

en
ti

a 
w

ho
 d

id
 n

ot
 r

eg
ul

ar
ly

 u
se

 a
ny

 d
ig

it
al

 d
ev

ic
e 

pe
rf

or
m

ed
 

w
or

se
 in

 s
ev

er
al

 c
og

ni
ti

ve
 m

ea
su

re
s 

co
m

pa
re

d 
to

 p
ar

ti
ci

pa
nt

s 
us

in
g 

a 
di

gi
ta

l d
ev

ic
e 

ev
er

y 
da

y.
N

o 
co

gn
it

iv
e 

im
pa

ir
m

en
t 

(n
 =

 1
0)

C
ha

n 
et

 a
l. 

(2
01

6)
; 

U
ni

te
d 

St
at

es
R

C
T.

  
54

 o
ld

er
 a

du
lt

s 
w

it
ho

ut
 c

og
ni

ti
ve

 
im

pa
ir

m
en

t 
(m

ea
n 

ag
e 

75
 y

ea
rs

), 
sp

lit
 b

et
w

ee
n 

iP
ad

 in
te

rv
en

ti
on

 g
ro

up
 

(n
 =

 1
8,

 m
ea

n 
ag

e 
75

), 
so

ci
al

 a
ct

iv
it

ie
s 

gr
ou

p 
(n

 =
 1

8,
 m

ea
n 

ag
e 

75
), 

an
d 

pl
ac

eb
o 

gr
ou

p 
(n

 =
 1

8,
 m

ea
n 

ag
e 

75
). 

 
(A

m
be

r)

To
 t

es
t 

w
he

th
er

 o
ld

er
 a

du
lt

s 
w

ho
 w

er
e 

co
m

pu
te

r 
no

vi
ce

s 
ca

n 
be

 t
ra

in
ed

 t
o 

be
co

m
e 

pr
ofi

ci
en

t 
us

er
s 

of
 a

 t
ab

le
t 

co
m

pu
te

r 
us

in
g 

th
e 

iP
ad

, w
hi

ch
 c

an
 

be
 fl

ex
ib

ly
 e

m
pl

oy
ed

 t
o 

pe
rf

or
m

 m
an

y 
ta

sk
s 

as
so

ci
at

ed
 w

it
h 

da
ily

 li
vi

ng
.

Im
pr

ov
ed

 p
er

fo
rm

an
ce

 o
n 

pr
oc

es
si

ng
 s

pe
ed

 a
nd

 m
em

or
y 

in
 i

Pa
d 

in
te

rv
en

ti
on

 
gr

ou
p 

co
m

pa
re

d 
w

it
h 

a 
so

ci
al

 c
on

tr
ol

 a
nd

 a
 p

la
ce

bo
 c

on
tr

ol
. A

lt
ho

ug
h 

so
m

e 
in

di
vi

du
al

s 
in

 t
he

 c
on

tr
ol

 g
ro

up
s 

al
so

 e
xp

er
ie

nc
ed

 s
om

e 
co

gn
it

iv
e 

im
pr

ov
em

en
ts

, 
th

e 
iP

ad
 g

ro
up

 s
ho

w
ed

 s
ig

ni
fic

an
tl

y 
m

or
e 

im
pr

ov
em

en
t 

ov
er

 t
im

e.

G
it

lo
w

 (
20

14
);

 U
ni

te
d 

St
at

es
N

on
ex

pe
ri

m
en

ta
l s

ur
ve

y.
  

82
 o

ld
er

 a
du

lt
s 

w
it

ho
ut

 c
og

ni
ti

ve
 

im
pa

ir
m

en
t, 

m
ea

n 
ag

e 
79

 y
ea

rs
, r

an
ge

 
60

–9
7 

ye
ar

s.
  

(A
m

be
r)

To
 in

ve
st

ig
at

e 
w

ha
t 

ty
pe

s 
of

 t
ec

hn
ol

og
y 

ol
de

r 
ad

ul
ts

 a
re

 u
si

ng
, w

ha
t 

th
ey

 a
re

 
do

in
g 

w
it

h 
th

es
e 

te
ch

no
lo

gi
es

, w
ha

t 
th

ey
 w

ou
ld

 li
ke

 t
o 

be
 d

oi
ng

 w
it

h 
te

ch
no

lo
gy

, a
nd

 w
ha

t 
ba

rr
ie

rs
 a

re
 

pr
ev

en
ti

ng
 t

he
m

 f
ro

m
 d

oi
ng

 w
ha

t 
th

ey
 

w
ou

ld
 li

ke
 t

o 
do

.

56
%

 o
f 

ol
de

r 
ad

ul
ts

 s
ur

ve
ye

d 
ha

d 
ce

ll 
ph

on
es

; 1
7%

 h
ad

 t
ab

le
ts

; 3
5%

 o
f 

ol
de

r 
ad

ul
ts

 d
id

 n
ot

 n
ee

d 
of

 w
an

t 
a 

ce
ll 

ph
on

e;
 4

9%
 f

or
 t

ab
le

ts
.  

T
he

 t
op

 t
hr

ee
 r

ea
so

ns
 f

or
 c

el
l p

ho
ne

 u
se

 w
er

e 
pe

rs
on

al
 c

al
lin

g 
(4

1%
), 

vo
ic

em
ai

l 
(2

7%
), 

an
d 

em
er

ge
nc

ie
s 

(2
6%

). 
T

he
 t

op
 t

hr
ee

 r
ea

so
ns

 f
or

 t
ab

le
t 

us
e 

w
er

e 
em

ai
lin

g 
(7

%
), 

w
eb

 b
ro

w
si

ng
 (

5%
), 

an
d 

co
nt

ac
t 

in
fo

rm
at

io
n 

(4
%

). 
 

F
or

 c
el

l 
ph

on
es

, 1
4%

 o
f 

pa
rt

ic
ip

an
ts

 w
an

te
d 

to
 l

ea
rn

 t
o 

us
e 

ap
po

in
tm

en
t 

re
m

in
de

rs
 a

nd
 a

la
rm

s,
 9

%
 w

an
te

d 
to

 u
se

 t
ex

ti
ng

, a
nd

 7
%

 w
an

te
d 

to
 u

se
 

th
e 

ca
le

nd
ar

 f
ea

tu
re

s.
 F

or
 t

ab
le

ts
, 8

%
 w

an
te

d 
to

 l
ea

rn
 t

o 
us

e 
al

ar
m

s 
an

d 
ap

po
in

tm
en

t 
re

m
in

de
rs

, 7
%

 w
an

te
d 

to
 u

se
 s

ho
pp

in
g,

 a
nd

 4
%

 w
an

te
d 

to
 u

se
 

em
ai

l 
an

d 
ca

le
nd

ar
 f

ea
tu

re
s.

Ta
b

le
 1

. 
C

o
n

ti
n

u
ed

Innovation in Aging, 2022, Vol. 6, No. 2 9

Copyedited by:  



St
ud

y;
 c

ou
nt

ry
 

St
ud

y 
de

si
gn

, s
am

pl
e 

si
ze

, a
nd

 c
lin

ic
al

 
po

pu
la

ti
on

 (
M

M
A

T
 s

co
re

) 
St

ud
y 

ai
m

s 
K

ey
 fi

nd
in

gs
 

N
gu

ye
n 

et
 a

l. 
(2

01
5)

; 
A

us
tr

al
ia

C
ro

ss
-s

ec
ti

on
al

 s
ur

ve
y.

  
15

3 
ol

de
r 

ad
ul

ts
 w

it
ho

ut
 c

og
ni

ti
ve

 
im

pa
ir

m
en

t 
ol

de
r 

th
an

 6
5 

ye
ar

s.
  

(A
m

be
r)

To
 in

ve
st

ig
at

e 
ho

w
 o

ld
er

 p
eo

pl
e 

id
en

ti
fy

, s
el

ec
t, 

an
d 

le
ar

n 
to

 u
se

 m
ob

ile
 

co
m

m
un

ic
at

io
n 

te
ch

no
lo

gi
es

 t
o 

en
ha

nc
e 

co
m

m
un

ic
at

io
n 

an
d 

sa
fe

ty
 a

nd
 s

up
po

rt
 

in
de

pe
nd

en
t 

liv
in

g.

84
%

 o
f 

re
sp

on
de

nt
s 

w
er

e 
te

ch
no

lo
gy

 u
se

rs
 b

ut
 o

nl
y 

3.
3%

 r
ep

or
te

d 
us

in
g 

a 
sm

ar
tp

ho
ne

.  
44

%
 o

f 
re

sp
on

de
nt

s 
w

er
e 

in
te

re
st

ed
 in

 t
ry

in
g 

ou
t 

ne
w

 p
ro

du
ct

s,
 d

ev
ic

es
, o

r 
se

rv
ic

es
.  

D
ev

ic
es

 w
er

e 
us

ed
 f

or
 e

m
er

ge
nc

ie
s 

or
 s

ec
ur

it
y 

pu
rp

os
es

, t
o 

be
 r

ea
ch

ab
le

 b
y 

fa
m

ily
 

an
d 

fr
ie

nd
s,

 a
nd

 f
or

 a
 s

en
se

 o
f 

sa
fe

ty
. F

ew
er

 r
es

po
nd

en
ts

 w
ou

ld
 u

se
 d

ev
ic

es
 f

or
 

in
fo

rm
at

io
n 

se
rv

ic
es

, w
or

k,
 r

ec
re

at
io

n,
 o

r 
ed

uc
at

io
n.

  
20

%
 o

f 
re

sp
on

de
nt

s 
co

ns
id

er
ed

 r
em

in
de

rs
 a

s 
im

po
rt

an
t 

to
 a

ss
is

t 
w

it
h 

da
ily

 li
fe

.  
18

%
 o

f 
re

sp
on

de
nt

s 
co

ns
id

er
ed

 a
ss

is
ta

nc
e 

w
it

h 
na

vi
ga

ti
on

 a
s 

im
po

rt
an

t, 
w

it
h 

m
al

e 
re

sp
on

de
nt

s 
an

d 
th

os
e 

m
ar

ri
ed

/p
ar

tn
er

ed
 m

or
e 

lik
el

y 
to

 u
se

 t
hi

s 
fu

nc
ti

on
.

Pe
tr

ov
či
č 

et
 a

l. 
(2

01
9)

; S
lo

ve
ni

a
Po

pu
la

ti
on

-b
as

ed
 s

ur
ve

y.
  

1,
58

1 
ol

de
r 

ad
ul

ts
 w

it
ho

ut
 c

og
ni

ti
ve

 
im

pa
ir

m
en

t, 
m

ea
n 

ag
e 

68
 y

ea
rs

, r
an

ge
 

55
–9

5 
ye

ar
s.

  
(A

m
be

r)

To
 e

xp
lo

re
 f

ac
to

rs
 p

re
di

ct
in

g 
se

ni
or

s’
 

in
te

re
st

 in
 u

si
ng

 t
hr

ee
 d

if
fe

re
nt

 t
yp

es
  

of
 a

ss
is

ti
ve

 a
pp

s.

M
ob

ile
 p

ho
ne

s 
w

er
e 

us
ed

 b
y 

90
%

 o
f 

re
sp

on
de

nt
s,

 a
nd

 8
4%

 u
se

d 
th

em
 d

ai
ly

. 2
7%

 
of

 m
ob

ile
 p

ho
ne

 u
se

rs
 u

se
d 

a 
sm

ar
tp

ho
ne

. M
or

e 
th

an
 8

1%
 o

f 
re

sp
on

de
nt

s 
ha

d 
he

ar
d 

ab
ou

t 
sm

ar
tp

ho
ne

s,
 w

it
h 

61
%

 a
m

on
g 

th
em

 h
av

in
g 

at
 le

as
t 

so
m

e 
fa

m
ili

ar
it

y 
w

it
h 

a 
sm

ar
tp

ho
ne

.  
R

es
po

nd
en

ts
 w

er
e 

re
lu

ct
an

t t
o 

ad
op

t I
nt

er
ne

t-
ba

se
d 

m
ob

ile
 s

er
vi

ce
s 

an
d 

ap
ps

. O
ne

 
in

 fo
ur

 in
di

vi
du

al
s 

ol
de

r 
th

an
 5

5 
ye

ar
s 

of
 a

ge
 h

ad
 n

ev
er

 d
ow

nl
oa

de
d 

a 
sm

ar
tp

ho
ne

 
ap

pl
ic

at
io

n.
  

R
es

po
nd

en
ts

 r
ep

or
te

d 
a 

hi
gh

 in
te

re
st

 in
 a

n 
SO

S 
bu

tt
on

, f
ol

lo
w

ed
 b

y 
IC

E
 c

on
ta

ct
s,

 
fa

ll 
de

te
ct

io
n,

 a
nd

 G
PS

 n
av

ig
at

io
n.

 T
he

re
 w

as
 le

ss
 in

te
re

st
 in

 v
id

eo
 c

al
lin

g,
 p

hy
si

ca
l 

ac
ti

vi
ty

 m
on

it
or

s,
 a

nd
 m

ed
ic

at
io

n 
re

m
in

de
rs

.
R

os
al

es
 a

nd
 

Fe
rn

án
de

z-
A

rd
èv

ol
 

(2
01

6)
; S

pa
in

c

Q
ua

nt
it

at
iv

e 
st

ud
y 

tr
ac

ki
ng

 m
ob

ile
 a

pp
 

us
ag

e:
 2

38
 s

m
ar

tp
ho

ne
 u

se
rs

, m
ea

n 
ag

e 
39

 y
ea

rs
, r

an
ge

 2
0–

76
 y

ea
rs

.  
Q

ua
lit

at
iv

e 
fo

cu
s 

gr
ou

p 
st

ud
y:

 2
4 

ol
de

r 
ad

ul
ts

 w
it

ho
ut

 c
og

ni
ti

ve
 im

pa
ir

m
en

t, 
m

ea
n 

ag
e 

71
 y

ea
rs

, r
an

ge
 5

5–
81

 y
ea

rs
.  

(A
m

be
r)

To
 a

na
ly

ze
 t

he
 u

se
 o

f 
sm

ar
tp

ho
ne

s 
by

 
ol

de
r 

ad
ul

ts
.

Sm
ar

tp
ho

ne
s 

w
er

e 
a 

ce
nt

ra
l p

ar
t o

f p
ar

tic
ip

an
ts

’ e
ve

ry
da

y 
liv

es
, e

ve
n 

th
os

e 
w

ho
 w

er
e 

in
iti

al
ly

 r
el

uc
ta

nt
 to

 h
av

e 
a 

sm
ar

tp
ho

ne
 o

r 
w

er
e 

cr
iti

ca
l o

f o
th

er
s’

 e
xc

es
si

ve
 s

m
ar

tp
ho

ne
 u

se
.  

Pe
rs

on
al

 in
fo

rm
at

io
n 

m
an

ag
em

en
t 

ap
ps

 w
er

e 
us

ed
 m

or
e 

fr
eq

ue
nt

ly
 b

y 
ol

de
r 

pa
rt

ic
ip

an
ts

.  
Pa

rt
ic

ip
an

ts
 r

ep
or

te
d 

ex
te

ns
iv

e 
us

e 
of

 n
ot

e 
ap

ps
 a

nd
 c

al
en

da
r 

ap
ps

 a
s 

m
em

or
y 

ai
ds

. 
So

m
e 

pa
rt

ic
ip

an
ts

 r
ep

or
te

d 
th

e 
us

e 
of

 r
em

in
de

r 
ap

ps
.

V
ap

or
tz

is
 e

t 
al

. 
(2

01
8)

; S
co

tl
an

d
Po

st
in

te
rv

en
ti

on
 q

ue
st

io
nn

ai
re

: 4
3 

ol
de

r 
ad

ul
ts

 w
it

ho
ut

 c
og

ni
ti

ve
 im

pa
ir

m
en

t, 
m

ea
n 

ag
e 

69
 y

ea
rs

, r
an

ge
 5

5–
76

 y
ea

rs
.  

Po
st

in
te

rv
en

ti
on

 s
em

is
tr

uc
tu

re
d 

fo
cu

s 
gr

ou
p 

st
ud

y:
 1

4 
ol

de
r 

ad
ul

ts
 w

it
ho

ut
 

co
gn

it
iv

e 
im

pa
ir

m
en

t, 
m

ea
n 

ag
e 

68
 y

ea
rs

, r
an

ge
 6

5–
75

 y
ea

rs
.  

(A
m

be
r)

To
 in

ve
st

ig
at

e 
ol

de
r 

ad
ul

ts
’ e

xp
er

ie
nc

e 
in

 t
he

 “
Ta

bl
et

 f
or

 H
ea

lt
hy

 A
ge

in
g”

 
in

te
rv

en
ti

on
 p

ro
gr

am
 t

o 
un

de
rs

ta
nd

 
w

ha
t 

th
ey

 f
ou

nd
 h

el
pf

ul
 o

r 
un

he
lp

fu
l 

ab
ou

t 
th

e 
ta

bl
et

 t
ra

in
in

g 
in

te
rv

en
ti

on
.

Pa
rt

ic
ip

an
ts

 w
er

e 
co

nfi
de

nt
 t

ha
t 

ta
bl

et
 t

ra
in

in
g 

co
ul

d 
ha

ve
 b

en
efi

ci
al

 e
ff

ec
ts

 o
n 

m
en

ta
l 

ab
ili

ti
es

. S
om

e 
pa

rt
ic

ip
an

ts
 r

ep
or

te
d 

fe
el

in
g 

co
gn

it
iv

el
y 

fa
st

er
 a

nd
 h

av
in

g 
be

tt
er

 
m

em
or

y 
or

 r
ea

so
ni

ng
 s

ki
lls

.  
Pr

oc
es

si
ng

 s
pe

ed
 w

as
 s

ig
ni

fic
an

tl
y 

im
pr

ov
ed

.  
H

al
f 

th
e 

gr
ou

p 
th

ou
gh

t 
th

at
 a

 t
ab

le
t 

co
ul

d 
ha

ve
 p

os
it

iv
e 

ef
fe

ct
s 

on
 o

th
er

 a
sp

ec
ts

 o
f 

he
al

th
 a

nd
 w

el
l-

be
in

g,
 s

uc
h 

as
 a

ct
iv

e 
an

d 
he

al
th

y 
ag

in
g.

  
M

os
t 

pa
rt

ic
ip

an
ts

 r
ep

or
te

d 
th

at
 it

 w
as

 li
ke

ly
 o

r 
ve

ry
 li

ke
ly

 t
ha

t 
th

ey
 w

ou
ld

 u
se

 a
 

ta
bl

et
 in

 t
he

 f
ut

ur
e.

Ta
b

le
 1

. 
C

o
n

ti
n

u
ed

10 Innovation in Aging, 2022, Vol. 6, No. 2

Copyedited by:  



St
ud

y;
 c

ou
nt

ry
 

St
ud

y 
de

si
gn

, s
am

pl
e 

si
ze

, a
nd

 c
lin

ic
al

 
po

pu
la

ti
on

 (
M

M
A

T
 s

co
re

) 
St

ud
y 

ai
m

s 
K

ey
 fi

nd
in

gs
 

V
ap

or
tz

is
, C

la
us

en
 

et
 a

l. 
(2

01
7)

; S
co

tl
an

d
Se

m
is

tr
uc

tu
re

d 
fo

cu
s 

gr
ou

p 
st

ud
y.

  
18

 o
ld

er
 a

du
lt

s 
w

it
ho

ut
 c

og
ni

ti
ve

 
im

pa
ir

m
en

t, 
m

ea
n 

ag
e 

71
 y

ea
rs

, r
an

ge
 

65
–7

5 
ye

ar
s.

  
(A

m
be

r)

To
 in

ve
st

ig
at

e 
pe

rc
ep

ti
on

s 
of

, a
nd

 
ba

rr
ie

rs
 t

o,
 in

te
ra

ct
in

g 
w

it
h 

ta
bl

et
s 

in
 h

ea
lt

hy
 o

ld
er

 a
du

lt
s 

w
ho

 w
er

e 
no

vi
ce

 t
ab

le
t 

us
er

s,
 a

nd
 t

o 
ex

pl
or

e 
th

e 
ac

ce
pt

ab
ili

ty
 a

nd
 u

sa
bi

lit
y 

of
 t

ab
le

ts
 a

s 
a 

po
te

nt
ia

l t
oo

l t
o 

im
pr

ov
e 

th
e 

he
al

th
 

an
d 

w
el

l-
be

in
g 

of
 o

ld
er

 a
du

lt
s.

Pa
rt

ic
ip

an
ts

 w
an

te
d 

to
 u

se
 t

ab
le

ts
 t

o 
co

m
m

un
ic

at
e 

be
tt

er
 w

it
h 

yo
un

ge
r 

ge
ne

ra
ti

on
s.

  
So

m
e 

pa
rt

ic
ip

an
ts

 b
el

ie
ve

d 
th

at
 le

ar
ni

ng
 t

o 
us

e 
a 

ta
bl

et
 c

ou
ld

 im
pr

ov
e 

va
ri

ou
s 

sk
ill

s 
an

d 
ab

ili
ti

es
, s

uc
h 

as
 f

as
te

r 
co

gn
it

io
n 

an
d 

ke
ep

in
g 

th
ei

r 
br

ai
ns

 a
ct

iv
e.

  
O

th
er

s 
re

po
rt

ed
 c

on
ce

rn
s 

th
at

 it
 w

ou
ld

 b
e 

ha
rd

er
 to

 fo
cu

s 
or

 th
at

 ta
bl

et
 u

se
 w

ou
ld

 d
et

er
 

th
em

 fr
om

 u
si

ng
 th

ei
r 

m
em

or
y 

be
ca

us
e 

th
ey

 w
ou

ld
 n

ot
 n

ee
d 

to
 r

em
em

be
r 

ev
en

ts
 o

r 
fa

ct
s.

  
M

os
t 

pa
rt

ic
ip

an
ts

 e
nj

oy
ed

 t
he

 t
ab

le
t 

ex
pe

ri
en

ce
 a

nd
 s

ai
d 

th
ey

 w
er

e 
lik

el
y 

to
 u

se
 

a 
ta

bl
et

 in
 t

he
 f

ut
ur

e.
 H

al
f 

re
qu

es
te

d 
to

 b
e 

in
cl

ud
ed

 in
 t

he
 “

Ta
bl

et
 f

or
 H

ea
lt

hy
 

A
ge

in
g”

 in
te

rv
en

ti
on

 p
ro

gr
am

.
V

ap
or

tz
is

, M
ar

ti
n 

et
 a

l. 
(2

01
7)

; S
co

tl
an

d
Pr

os
pe

ct
iv

e 
R

C
T.

  
43

 o
ld

er
 a

du
lts

 w
ith

ou
t c

og
ni

tiv
e 

im
pa

ir
m

en
t, 

ra
ng

e 
65

–7
5 

ye
ar

s,
 s

pl
it

 
be

tw
ee

n 
in

te
rv

en
tio

n 
gr

ou
p 

(n
 =

 2
2,

 m
ea

n 
ag

e 
68

 y
ea

rs
) a

nd
 n

o-
co

nt
ac

t c
on

tr
ol

 
gr

ou
p 

(n
 =

 2
1,

 m
ea

n 
ag

e 
70

 y
ea

rs
). 

 
(A

m
be

r)

To
 t

es
t 

th
e 

ef
fic

ac
y 

of
 a

 t
ab

le
t 

co
m

pu
te

r 
tr

ai
ni

ng
 in

te
rv

en
ti

on
 t

o 
im

pr
ov

e 
co

gn
it

iv
e 

ab
ili

ti
es

 o
f 

ol
de

r 
ad

ul
ts

 a
nd

 
to

 in
ve

st
ig

at
e 

w
he

th
er

 e
ng

ag
in

g 
w

it
h 

a 
ne

w
 m

en
ta

lly
 c

ha
lle

ng
in

g 
ac

ti
vi

ty
 h

as
 

co
gn

it
iv

e 
be

ne
fit

s.

Im
pr

ov
ed

 p
er

fo
rm

an
ce

 o
n 

pr
oc

es
si

ng
 s

pe
ed

 in
 t

he
 in

te
rv

en
ti

on
 g

ro
up

.  
N

o 
si

gn
ifi

ca
nt

 m
ai

n 
ef

fe
ct

s 
or

 in
te

ra
ct

io
ns

 f
or

 v
er

ba
l c

om
pr

eh
en

si
on

, p
er

ce
pt

ua
l 

re
as

on
in

g,
 o

r 
w

or
ki

ng
 m

em
or

y.
  

Fo
r 

pa
rt

ic
ip

an
ts

 in
 t

he
 s

tr
ok

e 
gr

ou
p,

 t
he

 s
m

ar
tp

ho
ne

’s
 u

se
 a

s 
a 

m
em

or
y 

an
d 

or
ga

ni
za

ti
on

al
 a

id
 w

as
 t

he
 m

os
t 

si
gn

ifi
ca

nt
 b

en
efi

t.

Y
ua

n 
et

 a
l. 

(2
01

9)
; 

C
hi

na
C

ro
ss

-s
ec

ti
on

al
 s

ur
ve

y.
  

2,
60

0 
ol

de
r 

ad
ul

ts
 w

it
ho

ut
 c

og
ni

ti
ve

 
im

pa
ir

m
en

t, 
m

ea
n 

ag
e 

69
 y

ea
rs

, 
st

ra
ti

fie
d 

by
 g

en
de

r 
an

d 
ca

te
go

ri
ze

d 
in

to
 

th
re

e 
gr

ou
ps

 a
cc

or
di

ng
 t

o 
th

e 
nu

m
be

r 
of

 s
m

ar
tp

ho
ne

 f
un

ct
io

ns
 u

se
d.

  
(A

m
be

r)

To
 in

ve
st

ig
at

e 
ge

nd
er

 d
if

fe
re

nc
es

 in
 t

he
 

us
e 

of
 s

m
ar

tp
ho

ne
s 

an
d 

in
 c

og
ni

ti
ve

 
ab

ili
ty

, a
s 

w
el

l a
s 

th
e 

as
so

ci
at

io
ns

 
be

tw
ee

n 
sm

ar
tp

ho
ne

 u
se

 a
nd

 g
en

er
al

 
co

gn
it

iv
e 

he
al

th
 a

nd
 m

ul
ti

do
m

ai
n 

co
gn

it
iv

e 
he

al
th

.

N
ea

rl
y 

30
%

 o
f 

th
e 

to
ta

l p
ar

ti
ci

pa
nt

s 
w

er
e 

sm
ar

tp
ho

ne
 u

se
rs

, t
he

 m
aj

or
it

y 
of

 w
hi

ch
 

w
er

e 
m

en
.  

B
ot

h 
m

al
e 

an
d 

fe
m

al
e 

fr
eq

ue
nt

 s
m

ar
tp

ho
ne

 u
se

rs
 w

er
e 

m
or

e 
lik

el
y 

to
 a

tt
ai

n 
hi

gh
er

 
sc

or
es

 in
 a

ll 
co

gn
it

iv
e 

su
bd

om
ai

ns
 t

ha
n 

in
fr

eq
ue

nt
 a

nd
 n

on
sm

ar
tp

ho
ne

 u
se

rs
.  

U
se

 o
f 

m
or

e 
sm

ar
tp

ho
ne

 f
un

ct
io

ns
 w

as
 p

os
it

iv
el

y 
as

so
ci

at
ed

 w
it

h 
ge

ne
ra

l c
og

ni
ti

ve
 

he
al

th
 a

nd
 a

ll 
su

bd
om

ai
ns

 e
xc

ep
t 

m
em

or
y 

an
d 

or
ie

nt
at

io
n.

Z
ilb

er
m

an
 e

t 
al

. 
(2

01
6)

; U
ni

te
d 

St
at

es
Pr

ei
nt

er
ve

nt
io

n 
an

d 
po

st
in

te
rv

en
ti

on
 

se
m

is
tr

uc
tu

re
d 

in
te

rv
ie

w
s.

  
8 

ol
de

r 
ad

ul
ts

 w
it

ho
ut

 c
og

ni
ti

ve
 im

pa
ir

-
m

en
t, 

m
ea

n 
ag

e 
68

.  
(A

m
be

r)

To
 e

va
lu

at
e 

ch
an

ge
s 

in
 s

el
f-

re
po

rt
ed

 
pa

rt
ic

ip
at

io
n 

an
d 

sa
ti

sf
ac

ti
on

 o
f 

pe
rf

or
-

m
an

ce
 o

f 
up

 t
o 

fiv
e 

(i
)A

D
L

s 
fo

r 
ol

de
r 

ad
ul

ts
 a

ft
er

 a
n 

8-
w

ee
k 

ed
uc

at
io

na
l 

ta
bl

et
 t

ra
in

in
g 

pr
og

ra
m

.

T
he

 A
D

L
 m

os
t 

fr
eq

ue
nt

ly
 a

dd
re

ss
ed

 b
y 

th
e 

ta
bl

et
 t

ra
in

in
g 

in
te

rv
en

ti
on

 w
as

 f
un

c-
ti

on
al

 m
ob

ili
ty

. N
ex

t 
w

as
 c

om
m

un
ic

at
io

n 
m

an
ag

em
en

t, 
an

d 
th

en
 h

ea
lt

h 
m

an
ag

e-
m

en
t 

an
d 

m
ai

nt
en

an
ce

, w
hi

ch
 in

cl
ud

ed
 d

ev
el

op
in

g 
an

d 
m

an
ag

in
g 

ro
ut

in
es

 f
or

 
he

al
th

 a
nd

 w
el

l-
be

in
g 

pr
om

ot
io

n 
su

ch
 a

s 
ph

ys
ic

al
 fi

tn
es

s 
an

d 
m

ed
ic

at
io

n 
ro

ut
in

es
.  

O
th

er
 (

i)
A

D
L

s:
 c

om
m

un
it

y 
m

ob
ili

ty
, fi

na
nc

ia
l m

an
ag

em
en

t, 
sh

op
pi

ng
, a

nd
 m

ea
l 

pr
ep

ar
at

io
n 

an
d 

cl
ea

n-
up

.  
Pa

rt
ic

ip
an

ts
’ p

er
ce

iv
ed

 p
er

fo
rm

an
ce

 o
n 

th
e 

(i
)A

D
L

s 
si

gn
ifi

ca
nt

ly
 im

pr
ov

ed
 f

ol
lo

w
in

g 
th

e 
in

te
rv

en
ti

on
. D

es
pi

te
 s

om
e 

in
it

ia
l d

if
fic

ul
ti

es
, a

ll 
th

e 
pa

rt
ic

ip
an

ts
 e

nj
oy

ed
 u

si
ng

 
th

e 
ta

bl
et

, u
se

d 
th

ei
r 

ta
bl

et
 o

ut
si

de
 o

f 
th

e 
pr

og
ra

m
, a

nd
 w

ou
ld

 c
on

ti
nu

e 
to

 u
se

 it
 in

 
th

ei
r 

da
ily

 li
ve

s.

N
ot

es
: 

M
M

A
T

 =
 M

ix
ed

 M
et

ho
ds

 A
pp

ra
is

al
 T

oo
l; 

A
B

I 
= 

ac
qu

ir
ed

 b
ra

in
 i

nj
ur

y;
 A

D
 =

 A
lz

he
im

er
’s

 d
is

ea
se

; 
(i

)A
D

L
s 

= 
(i

ns
tr

um
en

ta
l)

 a
ct

iv
it

ie
s 

of
 d

ai
ly

 l
iv

in
g;

 G
PS

 =
 g

lo
ba

l 
po

si
ti

on
in

g 
sy

st
em

; 
IC

E
 =

 i
n 

ca
se

 o
f 

em
er

ge
nc

y;
 

IC
T

 =
 in

fo
rm

at
io

n 
an

d 
co

m
m

un
ic

at
io

ns
 t

ec
hn

ol
og

y;
 M

C
I 

= 
m

ild
 c

og
ni

ti
ve

 im
pa

ir
m

en
t;

 N
/A

 =
 n

ot
 a

pp
lic

ab
le

; R
C

T
 =

 r
an

do
m

iz
ed

 c
on

tr
ol

le
d 

tr
ia

l.
a S

tu
dy

 w
as

 in
cl

ud
ed

 b
ec

au
se

, a
lt

ho
ug

h 
so

m
e 

pa
rt

ic
ip

an
ts

 w
er

e 
yo

un
ge

r 
th

an
 5

0 
ye

ar
s,

 t
he

 m
ea

n 
ag

e 
of

 t
he

 s
am

pl
e 

w
as

 o
ld

er
 t

ha
n 

50
 y

ea
rs

.
b P

ro
to

co
l.

c S
tu

dy
 w

as
 in

cl
ud

ed
 b

ec
au

se
, a

lt
ho

ug
h 

th
e 

m
ea

n 
ag

e 
of

 t
he

 q
ua

nt
it

at
iv

e 
st

ud
y 

sa
m

pl
e 

w
as

 le
ss

 t
ha

n 
50

 y
ea

rs
, a

ll 
qu

al
it

at
iv

e 
st

ud
y 

pa
rt

ic
ip

an
ts

 w
er

e 
ov

er
 5

0 
ye

ar
s.

Ta
b

le
 1

. 
C

o
n

ti
n

u
ed

Innovation in Aging, 2022, Vol. 6, No. 2 11

Copyedited by:  



for which they had not been trained. The participant in the 
work of Imbeault et al. (2018) used the calendar app as a 
logbook and notebook and installed additional game and 
cognitive stimulation apps, contact apps, and recipe apps. 
The spontaneous use of other apps in the works of Bier 
et al. (2018) and Imbeault et al. (2018) led to feelings of 
pride and increased self-efficacy in these individuals with 
dementia.

Effect of Smartphone and Tablet Use on 
Cognition, Memory, and (i)ADLs

Participants with cognitive impairment showed signifi-
cantly higher use of cognitive aid features of smartphones 
and tablets than older adults without cognitive impairment 
(Benge et al., 2020; Wong, Wang et al., 2017). Wong, Wang 
et  al. (2017) found that older adults with cognitive im-
pairment who frequently used memory and organizational 
apps reported higher productivity than participants who 
did not frequently use these apps, although the difference 
was not statistically significant. Improvement in cognition 
was observed in eight studies. Qualitative data described 
that older adults without cognitive impairment reported 
feeling cognitively “faster” following a training interven-
tion (Vaportzis, Clausen et al., 2017; Vaportzis et al., 2018). 
Pre- and postintervention assessments of different cognitive 
domains found that processing speed was the domain most 
frequently found to improve with smartphone and tablet 
use in older adults both with and without dementia (Chan 
et al., 2016; Vaportzis, Martin et al., 2017; Vaportzis et al., 
2018; Wu et al., 2019; Yuan et al., 2019). Improvements in 
assessment of executive functions, mental flexibility, atten-
tion, and language were also observed in participants with 
and without dementia (Wu et al., 2019; Yuan et al., 2019). 
Yuan et al. (2019) found that older adults without cognitive 
impairment who used more smartphone functions reported 
greater improvements in all cognitive domains than those 
who used fewer smartphone functions. Despite significant 
effects in some cognitive domains, Vaportzis, Martin et al. 
(2017) reported no postintervention effects or interactions 
of tablet use on verbal comprehension or perceptual rea-
soning in cognitively healthy older adults.

Six studies found that memory abilities improved after 
participants with and without cognitive impairment in-
tegrated smartphone and tablet use into their everyday 
lives. In fact, participants with ABI in the work of Wong, 
Wang et  al. (2017) reported that the smartphone’s use 
as a memory and organization aid was the most signifi-
cant benefit of using a smartphone. In the case study of 
Imbeault et  al. (2018) of a person living with dementia, 
the participant’s prospective and retrospective memory 
greatly improved as they documented their everyday life 
on their tablet. This improvement occurred despite their 
spouse’s reports of more general day-to-day memory 
problems at follow-up. Improvement in targeted prospec-
tive memory tasks in people living with dementia was also 

observed following smartphone interventions in the works 
of El Haj et al. (2017, 2021). Being able to cue prospec-
tive tasks in a smartphone device, which would then offer 
auditory, tactile, and visual notifications—as opposed to 
paper-based calendars that offer only visual cues when 
or if a person views the calendar—removed the cognitive 
load associated with prospective memory (El Haj et  al., 
2017, 2021). Conversely, studies by Vaportzis, Martin et al. 
(2017) and Yuan et al. (2019) found no significant effects 
or interactions on memory abilities in older adults without 
cognitive impairment.

Older adults with and without cognitive impairment re-
ported using their smartphones and tablets to manage—
or in the case of older adults with ABI, to recreate—their 
everyday life and activities. These activities included 
taking care of errands, paying bills, seeking information, 
staying connected with others, and staying home alone 
safely. Participants in employment used their smartphones 
and tablets to complete work tasks (Bos et  al., 2017; 
Gustavsson et al., 2018). The ability to perform ADLs and 
iADLs promoted independence. One study of smartphone 
and tablet use by older adults with ABI demonstrated that 
participants sought apps to assist in their ADLs and therapy 
more than apps to augment their social lives (Gustavsson 
et  al., 2018). Older adults without cognitive impairment 
were interested in apps to meet their safety needs and were 
less interested in apps to meet their ADLs and social needs 
(Petrovčič et al., 2019). In another study of tablet use by 
older adults without cognitive impairment, participants’ 
perceived performance on their (i)ADLs significantly 
improved following the tablet training intervention, as did 
their satisfaction with their performance of these (i)ADLs 
(Zilberman et al., 2016).

Where an (i)ADL was specifically targeted by the smart-
phone or tablet intervention, this activity was most com-
monly wayfinding, although this was only the case in two 
studies (Kwan et al., 2020; Rivest et al., 2018). Participants 
in the studies of Köhler et al. (2021) and Petrovčič et al. 
(2019) also desired smartphone and tablet technology to 
assist navigation. The use of a smartphone and tablet de-
vice to aid wayfinding was found to be feasible and accept-
able in both studies (Kwan et al., 2020; Rivest et al., 2018), 
including in a trial with people with dementia in a major 
metropolitan area (Kwan et al., 2020).

Effect of Smartphone and Tablet Use on 
Psychological Domains

Few studies reported on the effect of smartphone and tablet 
use on noncognitive psychological domains. However, 
these changes were consistently positive, including stable 
or improved mood in older adults with cognitive impair-
ment (Bos et  al., 2017; Imbeault et  al., 2018), decreased 
caregiver burden (Imbeault et al., 2018), greater autonomy, 
less fear, frustration and stress, and improved quality of life 
(Rivest et al., 2018).
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Barriers and Facilitators to Smartphone and 
Tablet Use

The barriers and facilitators to smartphone and tablet use are 
given in Table 2, with a full description of the barriers and 
facilitators in each study given in Supplementary Table 3.

The most frequently reported barriers to smartphone 
and tablet use by older adults both with and without 
cognitive impairment pertained to the accessibility of the 
devices. The effects of motor and sensory impairments 
and device-specific complaints (e.g., physical features of 
the device, busy interface, weak or unreliable signal) made 
smartphones and tablets difficult to learn to use and con-
tinue using in both older adults with and without cognitive 
impairment. The presence of cognitive impairments was 
the fifth most commonly cited barrier to smart technology 
use, reported in four studies. As above, older adults with 
cognitive impairment were less likely than those without 
cognitive impairment to use smartphones and tablets  
for cognitive and memory support. While cognitive, motor, 
and sensory impairments are not modifiable, adjustments 
can be made to smartphones and tablets to enable those 
with motor and sensory impairments to use these devices 

with greater ease. In the work of Wong, Wang et al. (2017), 
the primary concern for participants in the stroke group 
was the ease of use. Several participants in the stroke group 
with motor impairments reported that they preferred using 
iPads or tablets due to the large screen and better ease of 
use (Wong, Wang et al., 2017). Of the 28 papers included 
in this review, only one (Bos et al., 2017) utilized additional 
software (an app to increase the size of the keyboard) to 
make the smartphone easier to use by people with ABI. Six 
of the seven participants in this study were willing to con-
tinue using their smartphone as a memory aid following 
the intervention, and the participant who was not had been 
reluctant to use the smartphone from the outset. There are 
no mentions of motor or sensory problems as obstacles in 
this study, suggesting that, with small modifications to the 
smartphone’s user interface, it is feasible to accommodate 
for motor and sensory impairments.

Also commonly cited as barriers to smartphone use 
were a lack of confidence, familiarity and knowledge of 
smartphone and tablet devices, and technology anxiety. 
Participants often reported finding the devices difficult to 
learn to use at the outset of training interventions which 

Table 2. Summary of Barriers and Facilitators to Smartphone and Tablet Use, in Order of Frequency

Barriers to smartphone and tablet use Facilitators to smartphone and tablet use 

 1.  Motor impairments (n = 8, 29%)  1.  Perceived usefulness (n = 9, 32%)
 2.  Sensory impairments (n = 7, 25%)  2.  Preexisting familiarity with computers, ICT, and smart devices (n = 8, 29%)
 3.  Device-specific complaints (n = 6, 21%)  3.  Portability of device (n = 6, 21%)
 4.  Difficult to learn to use (n = 6, 21%)  4.  Convenience of multiple functions in one, small device (n = 5,  

18%) 5.  Cognitive impairments (n = 4, 14%)
 6.  Lack of knowledge and familiarity (n = 4, 14%)  5.  Easy to use (n = 5, 18%)
 7.  Lack of instruction (n = 3, 11%)  6.  Perception of smartphone as nonstigmatizing (n = 5, 18%)
 8.  Older age (n = 3, 11%)  7.  Feeling of connectedness with others (n = 4, 14%)
 9.  Technology anxiety and technophobia (n = 3, 11%)  8.  Enhanced independence and self-efficacy (n = 4, 14%)
10.  Cost of device (n = 2, 7%)  9.  Device use met individual needs (n = 4, 14%)
11. Dislike of smartphone (n = 2, 7%) 10.  Engagement in training intervention (n = 3, 11%)
12. Lower level of education (n = 2, 7%) 11.  Enjoyment of learning something new (n = 3, 11%)
13. Lack of confidence (n = 2, 7%) 12.  Interest and willingness to learn to use (n = 3, 11%)
14.  No perceived need/confidence in existing cognitive and 

memory abilities (n = 2,7%)
13.  Motivation from family and friends (n = 3, 11%)
14.  Younger age (n = 3, 11%)

15.  Overwhelming choice of devices (n = 2, 7%) 15.  Access to information and Internet (n = 2, 7%)
16.  Preexisting strategies to aid memory (n = 2, 7%) 16.  Feeling of safety (n = 2, 7%)
17.  Fear of addiction to technology (n = 1, 4%) 17.  Higher level of education (n = 2, 7%)
18.  Feelings of inadequacy in comparison to younger 

generations (n = 1, 4%)
18.  Audible notifications (n = 1, 4%)
19.  Compatibility with lifestyle (n = 1, 4%)

19.  Higher socioeconomic status (n = 1, 4%) 20.  Being in employment (n = 1, 4%)
20.  ICT functionality did not meet individual needs (n = 1, 4%) 21.  Enjoyment of app use (n = 1, 4%)
21.  Lack of interest (n = 1, 4%) 22.  Low smartphone anxiety (n = 1, 4%)
22.  Living alone (n = 1, 4%) 23.  Older age (n = 1, 4%)
23.  Perception of ICT as “cheating” (n = 1, 4%) 24.  Physical features of device (n = 1, 4%)
24.  Presence or suspicion of geriatric cognitive disorder (n = 1, 4%) 25.  Positive attitude to technology (n = 1, 4%)
25.  Speech impairments (n = 1, 4%) 26.  Presence of chronic health conditions (n = 1, 4%)

27.  Sense of competence and mastery (n = 1, 4%)
28.  Versatility of device (n = 1, 4%)

Note: ICT = Information and communications technology.
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could have discouraged them from continuing to use 
the device. However, participants’ engagement with the 
training interventions encouraged them to overcome this 
barrier. Following the training interventions, the vast ma-
jority of participants continued to show interest in using 
the smartphone or tablet devices. In the work of Chan 
et al. (2016), all 18 older adult participants subsequently 
obtained a tablet device either as a gift or by purchasing 
one themselves. Similarly, in the work of Vaportzis et  al. 
(2018), most participants (including those in the control 
group) reported that it was either likely or very likely 
that they would use a tablet in the future. Participants in 
the study of Vaportzis, Clausen et al. (2017) reported the 
same. The overwhelmingly positive reception of training 
interventions and subsequent smartphone and tablet use at 
follow-up suggest that this barrier can be easily overcome 
with practice with the devices.

An unexpected barrier to smartphone and tablet use 
was higher socioeconomic status. One might assume that 
lower socioeconomic status would be the greater barrier to 
smartphone and tablet use due to the once-prohibitive costs 
of digital devices; however, the large variety of smartphone 
and tablet devices available at different price points means 
they are more accessible than ever. Petrovčič et al. (2019) 
found that older adults of a higher socioeconomic status 
were less eager to invest in smartphones and tablets as 
cognitive and memory aids because they had sufficient re-
sources to cover the expense of conventional care. Similarly, 
those living alone show negative attitudes toward health-
assistive apps on smartphones. This may be because they 
perceive smart devices as replacements or threats for the 
provision of in-person services. Conversely, they found that 
older adults of a lower socioeconomic status were more 
likely to use a smartphone or tablet to meet their health 
and social care needs, as a smartphone or tablet app may be 
a more affordable solution to conventional health and so-
cial care. They also found that older adults in employment 
were more likely to use a smartphone or tablet in this way 
due to the additional restriction of working hours on access 
to health and social care, particularly in situations that re-
quired immediate care assistance.

The most frequently reported facilitator to smart-
phone and tablet use by older adults both with and 
without cognitive impairment was a perceived need for 
cognitive and memory support and the usefulness of the 
devices to meet these needs. This drive to seek support 
through smartphone and tablet use helped to overcome 
barriers to information and communication technology 
use and aided in integrating smartphone and tablet use 
into participants’ daily lives. Smartphones and tablets 
were seen by older adults with cognitive impairment as 
convenient and nonstigmatizing solutions to many unmet 
needs. Smartphones and tablets are not novel assistive 
devices, and a plethora of software is readily available 
in addition to general smart device functions to assist in 
cognition, memory, and daily living: alarm apps, calendar 

apps, contact apps, entertainment and cognitive stimula-
tion apps, navigation apps, note apps, reminder apps, and 
safety apps (e.g., to monitor falls). Participants with cogni-
tive impairment who experienced enhanced independence 
and self-efficacy through the use of such apps described 
that this reinforced the desire to use their smartphone 
and tablet. Reluctance or refusal to use smartphone and 
tablet technology was a major predictor of smartphone 
and tablet nonuse (Bos et al., 2017; Lemke et al., 2020). 
Reluctance to engage with smart devices was also preceded 
by the perception of smartphones and tablets as products 
for younger generations more interested in technology  
and video games (Lemke et  al., 2020) and more skilled 
at using the devices (Vaportzis, Clausen et  al., 2017; 
Vaportzis, Martin et al., 2017).

Additionally, in older adults with cognitive impair-
ment, preexisting familiarity with smartphone and tablet 
technology was an important facilitator to smartphone 
and tablet use after the onset of cognitive impairment. 
This preexisting familiarity and practice contributed to 
the benefit the participant was able to derive from the 
technology (El Haj et al., 2017). This familiarity was not 
considered a facilitator to smart technology use in cogni-
tively healthy normal adults, further supporting the early 
adoption of smart devices following brain injury or after 
the onset of neurodegeneration. Conversely, the process of 
reconstructing one’s life after the onset of cognitive impair-
ment, including learning how to do things in a new way, 
could lead to greater acceptance of technologies—such 
as smartphone and tablet devices—that a person may 
not have previously used (Gustavsson et  al., 2018). The 
drive to use information and communication technologies 
after stroke was strong regardless of participants’ earlier 
experiences and the effects of the cognitive impairment on 
their memory, thinking, and fine motor skills.

Discussion
Twenty-eight papers were included in this systematic re-
view on the use and effects of smartphone and tablet 
devices as cognitive and memory aids on older adults with 
and without cognitive impairment. The results showed that 
although older adults were not currently using their devices 
to aid their cognitive and memory skills, they were inter-
ested in exploring this, especially older adults with cognitive 
impairment. Trials of smartphones and tablets to support 
cognition reported positive effects of smartphone and 
tablet use on cognition, particularly processing speed and 
executive function, in older adults both with and without 
cognitive impairment (Chan et al., 2016; Vaportzis, Martin 
et al., 2017; Vaportzis et al., 2018; Wu et al., 2019; Yuan 
et al., 2019).

Qualitative data described that the smartphone was 
a central part of everyday life of older participants, even 
those who were initially reluctant to have a smartphone 
or those who were critical of excessive smartphone use 
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among younger people (Rosales & Fernández-Ardèvol, 
2016). It is important to equip cognitively healthy older 
adults with the tools and training they need to build these 
habits for normal age-related changes in cognition or early 
neurodegeneration (Benge et al., 2020; Borella et al., 2013; 
Klimova, 2016; Oh et  al., 2018; Shin et  al., 2017), as it 
was shown that the benefits one can derive from smart-
phone and tablet use as a cognitive aid are influenced by 
familiarity and practice with smartphones and tablets  
(El Haj et  al., 2017). Most participants in the included 
studies were not digital natives, evidenced by the training 
interventions that underpinned 15 studies. Therefore, 
smartphones and tablets were not part of their everyday 
lives before the trials or, in the case of older adults with 
cognitive impairment, before the onset of cognitive impair-
ment. In the future, as adults for whom smart technology 
has been an integral part of their lives from a much earlier 
age and who have successfully integrated smartphones and 
tablets into their everyday lives for years if not decades, the 
effects of smartphone and tablet use to aid cognition and 
memory may be observed to be much greater.

The ubiquity of smartphone and tablet devices and the 
commonality of their use by people of all ages and func-
tional status meant that smartphones and tablets were not 
seen as a special aid. Use of a smartphone or tablet did not 
draw attention to the user or the user’s impairments, thus 
these devices were seen as less stigmatizing than other ATs 
(El Haj et al., 2017; Gustavsson et al., 2018; Lemke et al., 
2020; Routhier et  al., 2012). Cost is considered to be a 
disadvantage when comparing smartphones and tablets to 
other low- or no-tech ATs. This barrier to smartphone and 
tablet use was reported in two studies (Nguyen et al., 2015; 
Vaportzis, Clausen et al., 2017). However, there was mixed 
evidence overall on the influence of cost on the uptake of 
smartphone and tablet devices as cognitive aids (Nguyen 
et al., 2015; Petrovčič et al., 2019; Vaportzis, Clausen et al., 
2017). Rather than the price of the device being viewed as 
prohibitive, it appears that cost as a barrier to smartphone 
and tablet use is related to participants’ socioeconomic 
background, their access to conventional health and social 
care, and whether they owned a smartphone or tablet prior 
to their cognitive impairment or its use as a cognitive aid. 
If a person owned a smartphone or tablet prior to its use 
as a cognitive aid, cost would not be a barrier; however, its 
initial cost would still be a concern for people from lower 
socioeconomic backgrounds.

A disadvantage of smartphone and tablet devices being 
so readily available is the overwhelming choice of hardware 
(Imbeault et al., 2018; Lemke et al., 2020), which may alienate 
those who are unfamiliar with these devices. This, combined 
with anxiety about technology or technophobia, supports 
the need for input from professionals to assist older adults 
in selecting and using smartphone and tablet devices as cog-
nitive aids. Many participants described the smartphone or 
tablet as hard to learn to use. Three participants in the study 
of Zilberman et al. (2016) reported that the tablet was hard 

to learn to use and reported difficulties switching between 
applications and remembering instructions from the tablet 
training sessions; however, these criticisms were presented 
retrospectively and followed with comments on finding or 
wanting to find a solution to the problem. Despite some in-
itial difficulties, all the participants enjoyed using the tablet, 
utilized their tablet outside of the program in their daily lives, 
and would continue to use it. Although participants rarely 
explored commercial options, a range of software and hard-
ware exists, such as voice commands and keyboards, which 
may support smart technology use by older people with and 
without cognitive impairment. Where software was installed 
on devices to meet participants’ sensory or motor impairment, 
participants did not report any difficulty using the devices 
(Bos et al., 2017). With further research and a greater under-
standing of how older adults with and without cognitive im-
pairment spontaneously and effectively use these devices to 
support their cognition and memory, it will be possible to rec-
ommend products (including software and hardware) to meet 
the user’s specific accessibility needs.

Additionally, participants with ABI needed support 
when using a new device, particularly immediately after 
the onset of their cognitive impairment (Gustavsson 
et  al., 2018). Support from family and friends was 
needed, both when introducing something new and 
when something unexpected happened. During reha-
bilitation following brain injury, participants struggled 
with a lack of instruction on the potential of their smart-
phone or tablet as a cognitive and memory aid (Lemke 
et  al., 2020). In the work of Lemke et  al. (2020), only 
two participants described using their devices for reha-
bilitation at the recommendation of their therapist, and 
no participant had been supported to explore the smart-
phone as an aid. Similarly, in the study of Wong, Wang 
et al. (2017), only 20% of participants with ABI reported 
that a rehabilitation therapist had suggested using a 
smartphone as an AT. Three participants had sponta-
neously used their smartphones to help them remember 
things for therapy, but only one participant had been as-
sisted in doing so (Wong, Wang et  al., 2017). This in-
struction or support may not necessarily be extensive, as 
46% of participants in the work of Ramirez-Hernandez 
et  al. (2021) considered a single training session suffi-
cient to learn to use a memory aid app. About 50% of 
participants reported that they were using their smart-
phone more in general everyday activities following the 
training session, and 46% reported that the training ses-
sion encourages them to explore new applications and 
devices, although approximately a third reported using 
their smartphone no more than before the training ses-
sion (Ramirez-Hernandez et al., 2021). Smartphone and 
tablet devices are underutilized as rehabilitation tools, 
and further research is needed to explore how they can 
be optimized and implemented as assistive technologies 
or rehabilitation tools (Lemke et  al., 2020; Ramirez-
Hernandez et al., 2020, 2021).
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Twenty-eight papers met the criteria of “everyday 
smartphone and tablet device use” and were included 
in this review. Papers were excluded if a smartphone or 
tablet device was linked to smart home or wearable hard-
ware or if the paper explored research-driven apps or 
software. A total of 70 papers were excluded during the 
full-text screening because they evaluated hardware or 
software developed by researchers or clinicians. Despite 
this investment in therapeutic apps, most participants in 
Wong, Wang et al. (2017) did not use therapy apps be-
cause they had not heard of them or because they did 
not need them. Rosenberg and Nygård (2014) observed 
that most studies so far have ignored the potential of self-
initiated strategies for learning and problem-solving in 
people with MCI and dementia. Similarly, Petrovčič et al. 
(2019) reported that there was a greater focus on care-
giver needs through patient monitoring than on the needs 
of the persons living with cognitive impairment. This dis-
crepancy between research interests and user needs must 
be resolved before helpful software and hardware can be 
effectively designed and implemented, starting with un-
derstanding how older people spontaneously use existing 
smartphone and tablet technology. The inclusion of two 
study protocols in this review (Ramirez-Hernandez et al., 
2020; Scullin, 2020) shows that researchers are now 
starting to explore how older adults use existing smart 
technologies to support cognition and memory in case of 
ABI and dementia.

Limitations

Although their pathways to care are different, the lack 
of previous research on smartphone and tablet use 
in people with dementia necessitated that this review 
includes studies with older adults with cognitive impair-
ment arising from different etiologies. This review in-
cluded 10 papers on smartphone and tablet use by people 
with dementia or MCI (of which five studies were case 
studies) and eight papers on smartphone and tablet use 
by older adults with ABI (of which, two studies were case 
studies). Broad conclusions can be drawn on the effects 
of smartphone and tablet use on cognition, memory, and 
other psychological domains on these populations, but 
there is currently insufficient evidence to form mean-
ingful conclusions for each population.

In 15 studies, participants were involved in smartphone 
and tablet training interventions because participants 
were not digital natives. As discussed above, this limits 
the potential beneficial effects they could derive from 
smartphone and tablet use (El Haj et al., 2017). In the fu-
ture, as technology develops and the population becomes 
generally more digitally literate and familiar with new 
technologies, older adults will experience very different 
barriers and facilitators to smartphone and tablet use. 
Thus, the relevance of the included studies and the gener-
alizability of this review to contemporary audiences will 

be limited. For example, it is likely that fewer people will 
find the devices unfamiliar and difficult to learn to use; 
and instead, their preexisting practice with and positive 
attitude toward smartphone and tablet technology will 
serve as powerful facilitators to future use. However, the 
smart device market is seeing exponential growth; there-
fore, the overwhelming choice of devices may present a 
greater barrier to uptake than reported here.

Conclusion
This systematic review aimed to explore three research 
questions:

1.  How do older adults with and without cognitive im-
pairment use smartphone and tablet devices to sup-
port cognition and memory?

Smartphones are part of the everyday lives of today’s older 
adults and will become more important as the general pop-
ulation ages and the “older adult” demographic grows to 
include people for whom smartphones and tablets have 
been an integral part of their lives for decades. Despite their 
ubiquity, these devices are currently underutilized to sup-
port cognitive and memory problems, both by users and 
clinicians.

2.  What effect does the use of smartphone and tablet 
devices as cognitive and memory aids have on older 
adults with and without cognitive impairment?

There is evidence that the use of smartphones and tablets 
can aid cognitive function, particularly executive function 
and processing speed, and modest evidence that smart-
phone and tablet use can support memory. Smartphones 
and tablets are seen by users as acceptable, enjoyable, and 
nonstigmatizing alternatives to conventional AT devices; 
however, current use of smartphone and tablet devices is 
hindered by the digital literacy of older people and an asso-
ciated lack of input from clinicians and researchers.

3.  What are the barriers and facilitators of smartphone 
and tablet use as cognitive supports in older adults 
with and without cognitive impairment?

Major barriers included cognitive, motor, and sensory 
impairments and device-specific complaints making these 
devices difficult to use without adjustments, but this bar-
rier could be overcome with careful consideration and sup-
port from clinicians. Another common barrier of anxiety 
around technology or technophobia could be overcome 
through training interventions and continued practice with 
the devices. In practice, smartphone and tablet training 
interventions resulted in participants continuing to use their 
donated devices or purchasing their own postintervention. 
Facilitators included the perceived need and usefulness of 
smartphone and tablet devices to support cognition and 
memory and a drive to seek cognitive support through 
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smartphone and tablet use. Smartphones and tablets were 
seen as convenient and nonstigmatizing solutions to many 
unmet needs. The barriers and facilitators to smartphone 
and tablet use discussed in this review are derived from a rel-
atively small population of nondigital natives and, as both 
the populations and technologies age and develop, these 
factors may change greatly; therefore, conclusions cannot 
necessarily be extrapolated to these future populations.

There is a lack of gerontological smart device-based re-
search (Kim & Lee, 2017) despite a growing interest in smart-
phone and tablet use for health management from older adults 
(Pew Research Center, 2014). Although there is interest in 
developing hardware and software targeted at people with 
cognitive impairment, most studies so far have ignored or 
underemphasized working with older adults to discuss and 
build on their lived experiences with smartphones and tablets. 
Though there is a lack of efficacy trials in the included litera-
ture, researchers are now exploring how older adults use ex-
isting smart technologies to remediate cognitive and memory 
problems (El Haj et  al., 2021; Kwan et  al. 2020; Ramirez-
Hernandez et al., 2020, 2021; Scullin, 2020). Further research 
is needed into older adults’ spontaneous smartphone and 
tablet use before we can develop effective smart technology-
based cognition and memory aids for older adults.
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