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A Tablet for Healthy Ageing: The Effect of a
Tablet Computer Training Intervention on
Cognitive Abilities in Older Adults
Eleftheria Vaportzis, Ph.D., Mike Martin, Ph.D., Alan J. Gow, Ph.D.

Objective: To test the efficacy of a tablet computer training intervention to improve
cognitive abilities of older adults. Design: Prospective randomized controlled trial.
Setting: Community-based aging intervention study, Edinburgh, UK. Participants:
Forty-eight healthy older adults aged 65 to 76 years were recruited at baseline with
no or minimal tablet experience; 43 completed follow-up testing. Intervention: Twentytwo participants attended a weekly 2-hour class for 10 weeks during which they learned
how to use a tablet and various applications on it. Measurements: A battery of cognitive tests from the WAIS-IV measuring the domains of Verbal Comprehension, Perceptual
Processing, Working Memory, and Processing Speed, as well as health, psychological,
and well-being measures. Results: A 2 × 2 mixed model ANOVA suggested that the tablet
intervention group (N = 22) showed greater improvements in Processing Speed (η2 = 0.10)
compared with controls (N = 21), but did not differ in Verbal Comprehension, Perceptual Processing, or Working Memory (η2 ranged from −0.03 to 0.04). Conclusions:
Engagement in a new mentally challenging activity (tablet training) was associated
with improved processing speed. Acquiring skills in later life, including those related
to adopting new technologies, may therefore have the potential to reduce or delay cognitive changes associated with ageing.It is important to understand how the development
of these skills might further facilitate everyday activities, and also improve older adults’
quality of life. (Am J Geriatr Psychiatry 2016; ■■:■■–■■)
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F

or the first time in history, the number of people
aged 65 years or older is soon expected to outnumber children under age 5 years.1 It is important to
understand age-related changes in cognitive abilities

for both individual and societal reasons. Cognitive
decline can compromise the quality of life of older
adults and limit their independence.2 Therefore, effective interventions that might reduce or delay
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cognitive decline, or indeed lead to improvements in
cognitive ability, are critical for the older population,
especially those at higher risk of cognitive decline.3
Engaging in cognitively demanding tasks has been
associated with the maintenance of cognitive abilities—
as the popular saying “use it or lose it” implies. The
use-it-or-lose it theory also proposes that increases in
cognitive activity have the potential to reduce cognitive decline associated with healthy as well as
pathological aging.4,5 To date, there has been a strong
focus on cognitive training rather than cognitive engagement. Cognitive training, where an individual is
engaged in a focused, repetitive task is usually targeted at improving a specific cognitive ability, though
improvements across a range of cognitive abilities, or
transfer, would be a key goal. In contrast, participating in activities that involve novel learning experiences
and acquiring new skills may simultaneously train a
number of cognitive abilities including executive function, reasoning, and memory.6 Cognitive engagement
versus more focused cognitive training may therefore offer opportunities to produce broader benefits.
Support for the benefits of cognitive engagement has
come from observational studies that generally report
higher participation in cognitively stimulating activities to be associated with better cognitive ability and
healthier brain parameters, such as greater gray matter
volume7 and reduced rates of hippocampal atrophy.8
It is rarely possible, however, to definitively state
whether this evidence supports preserved differentiation or differential preservation: Does the cognitive
engagement preserve or improve cognitive ability, or
is it simply the case that people with higher cognitive ability are more likely to engage with cognitively
stimulating activities?9,10
The causal pathway is often more clearly articulated in experimental studies, and these have also found
cognitive engagement to be beneficial for cognitive
function in aging. For example, compared with a
control group, participants aged 60–75 years engaged
in novel problem solving and creative activities (e.g.,
creative drawing, logic puzzles, musical activity) for
10–12 weeks showed significant improvement on measures of fluid intelligence.11 Similarly, in the Senior
Odyssey study,12 participants aged 59–93 years were
engaged in group problem-solving competitions that
involved various cognitive processes including reasoning and working memory for 20 weeks. At the end
of the program, experimental participants showed im-
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proved fluid cognitive ability. In the Experience Corps,
adults over 60 years (mean: 70.1, SD: 6.4 years) taught
classroom behavior, reading skills, and library support
to children from kindergarten to third grade.13 Improvements in executive function and memory were
reported at 4, 6, and 8 months. These studies are consistent with the suggestion that increased engagement
in cognitively demanding activities might preserve or
improve cognitive abilities in older adults.
In the Synapse Project, Park and colleagues14 randomized older adults (aged 60–90 years) to three
engagement groups: learning either quilting, or digital
photography, or a combination of both quilting and
digital photography. The activities were referred to as
”productive engagement” as the tasks were new and
cognitively demanding. Two ”receptive engagement”
groups were also included for comparison, involving
familiar activities low on cognitive demand: one social
group that engaged in social interactions, trips, and entertainment, and one placebo group that engaged in
tasks that were less likely to have cognitive benefits
(e.g., listening to music). Participants in the productive engagement groups spent an average of 15 hours
per week in the Synapse environment: this time included both formal instruction (5 hours) and
completion of course assignments (10 hours). Similarly, individuals in the social group participated for
an average of 15 hours per week, comprising common
structured activities (5 hours) and additional activities with other members (10 hours). The placebo group
made the same time commitment but performed a
structured set of activities that required existing knowledge (e.g., watching documentaries, word knowledge
games) rather than tasks that represented novel engagement experiences. After the 3-month intervention
period, the productive engagement groups (quilting
and/or photography) showed significant improvement in episodic memory compared with the receptive
engagement groups. Park et al. therefore concluded that
learning new skills can improve cognitive ability.
More recently, in an extension of the Synapse Project,
Chan and colleagues15 trained 18 older adults (aged 60–
90 years) who were computer novices to use a tablet
computer (iPad). Participants attended a tablet training course once a week for 3 months. Cognitive
performance was compared with a placebo group that
engaged in passive tasks requiring limited new learning, and a social group that had regular social
interaction, but no active skill acquisition. As an ex-
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tension of the Synapse project, participants in the tablet
training group spent an average of 15 hours per week
in the Synapse environment learning a new set of skills
associated with the iPad. Specifically, they completed
a 2.5-hour class twice per week and approximately 10
hours of homework assignments. The placebo group
made an equivalent time commitment but completed
activities that were not cognitively demanding (e.g.,
watching movies, magazine reading). The tablet group
showed improvements in episodic memory and processing speed compared with both control groups; the
three groups did not differ on mental control or
visuospatial processing.
An advantage of using more lifestyle-based interventions is that the benefits observed may not be
limited to cognitive abilities. Tablet training has the potential for sustained cognitive engagement because not
only it is a demanding task, but it can also be used to
perform daily tasks; therefore, it could increase independence in older age and improve perceived quality
of life.16 The Tablet for Healthy Ageing study therefore aimed to test the efficacy of a tablet training
intervention to improve cognitive abilities of older
adults. Specifically, we sought to investigate whether
engaging with a new mentally challenging activity (i.e.,
learning how to use a tablet) has cognitive benefits. Following Chan et al.,15 we recruited participants with
minimal or no tablet experience to commit to a 2-hour
weekly tablet training course for 10 weeks. The training focused on how to operate the tablets (hardware)
and also on using various applications on the tablets
(e.g., Google maps, YouTube, etc.). The course was
guided by a highly trained instructor, and participants were required to complete homework activities
in their own time. In addition to the cognitive outcomes, we collected and analyzed data on health and
well-being outcomes to provide results on the efficacy of the intervention, and also to produce a finalized
intervention protocol for larger and longer followups. Although we followed Chan et al.,15 our intention
was to develop three specific aspects. Firstly, and most
simply, the original study was conducted in the United
States; we sought to replicate these findings in a UK
sample. For example, according to global digital
statistics,17 people in the UK spend roughly one hour
less on the Internet compared with people in the United
States, suggesting that technology consumer culture is
not the same in the two countries. Secondly, although
recognizing the potential offered by the tablet train-

Am J Geriatr Psychiatry ■■:■■, ■■ 2016

ing classes, and indeed how the Synapse research
program more broadly represents an important model
for cognitive intervention research, we wanted to
explore whether a less intensive intervention might also
provide cognitive benefits. The current study therefore utilized a similar tablet training protocol within
a community-based environment but that required a
reduced time commitment, perhaps reflecting the way
in which many older adults would engage with new
hobbies and interests (i.e., one class per week, with a
degree of homework exercises but completed without
additional supervision). Finally, some elements of the
cognitive test battery in Chan et al.15 were completed
using touchscreen devices (e.g., CANTAB Spatial
Working Memory); we wanted to remove this potential confound to ensure that participants in the tablet
group did not perform better on tasks post-intervention
purely because of improvements in their physical manipulation of devices similar to those on which testing
would be completed.

METHODS
Participants
The initial Tablet for Healthy Ageing sample included 48 participants, but 5 participants withdrew
from the study (Figure 1). From the tablet intervention group, one participant refused to participate, and
one participant could not complete the tablet training course for health reasons. From the control group,
three participants refused to return for the second
testing session. The final sample included in the analyses therefore comprised 43 relatively healthy,
community-dwelling older adults between the ages of
65 and 76 years. There were 22 participants in the tablet
intervention group and 21 participants in a no-contact
control group.
Participants were recruited from the Edinburgh area
by contacting older adult groups and community
centers (to display posters, distribute leaflets, or allow
a visit from a member of the study team), and by accessing relevant e-mail lists using the snowball
principle.18 All participants were fluent in English, and
self-reported that they were free of neurological and
psychiatric conditions. For example, participants were
asked if they have been diagnosed with a neurological condition such as Parkinson’s disease or epilepsy.
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FIGURE 1. Consort diagram.

They were also asked if they have been diagnosed with
a clinical psychological disorder such as schizophrenia or depression. Participants were excluded if they
were younger than 65 years and older than 76 years,
if they reported conditions that may affect cognitive
function (e.g., dementia), and if they have been tablet
users. Most participants had no previous tablet experience, with a few participants having minimal tablet
experience (e.g., used a tablet to check e-mails while
on holiday). Prior computing experience was not an
exclusion criterion, although participants were asked
whether or not they had used a computer before, and,
if so, how often and what for. The majority of participants reported previous computer use; most used a
computer every other day to check e-mails and/or
search the Internet.
Participants also completed the Mini-Mental State
Examination19 as a basic screening for potential cognitive impairment, used for descriptive purposes only.
A suggested cutoff point for this test is 26 out of 30,
indicating potential cognitive impairment. All participants obtained scores over 26 as per the recruitment
strategy that was to include only cognitively healthy
older adults. Demographic information is presented
in Table 1. Ethics approval was granted by the Heriot-
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Watt University School of Life Sciences ethics
committee, this study has thus been performed in accordance with the Declaration of Helsinki.

Assessment Protocol
All participants completed the same assessment protocol within a couple of months pre- and postintervention. The assessment protocol included the
Mini-Mental State Examination,19 the Hospital Anxiety
and Depression Scale,20 the National Adult Reading Test
to assess premorbid intelligence level,21 the WHO
Quality of Life Scale BREF, 22 and the WarwickEdinburgh Mental Wellbeing Scale23 to assess aspects
of psychological wellbeing, and questionnaires related
to sleep patterns, social support, and physical and other
activities. The psychological and well-being measures will not be discussed in this report. The cognitive
battery included the core subtests from the Wechsler
Adult Intelligence Scale, Fourth Edition (WAIS-IV)24 and
was administered by the same researcher (E.V.) who
was not involved in the intervention training. A
summary of the cognitive ability test battery appears
here in order of administration:
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TABLE 1. Demographic Variables

N
Age, years
Female %
Years of education
Total program hours
MMSE pre-intervention
MMSE post-intervention
Verbal comprehension pre-intervention
Verbal comprehension post-intervention
Perceptual reasoning pre-intervention
Perceptual reasoning post-intervention
Working memory pre-intervention
Working memory post-intervention
Processing speed pre-intervention
Processing speed post-intervention

Total

Tablet Group

Control Group

p

43
69.1 (3.3)
67.4
14.6 (3.4)
–
29.2 (0.8)
28.7 (1.9)
30.4 (6.7)
32.4 (6.0)
31.5 (7.1)
34.0 (8.0)
21.5 (4.9)
22.4 (5.7)
14.5 (2.5)
15.2 (2.8)

22
68.4 (3.5)
71.4
15.3 (3.7)
94.1 (56.0)
29.2 (0.9)
28.6 (0.9)
30.9 (6.3)
32.5 (5.2)
31.4 (7.9)
34.5 (8.2)
21.5 (5.8)
22.0 (5.7)
13.9 (2.3)
15.2 (3.1)

21
69.8 (3.0)
63.6
13.8 (2.9)
–
29.1 (0.6)
28.8 (1.4)
29.9 (7.4)
32.3 (6.9)
31.6 (6.3)
33.5 (7.9)
21.6 (3.7)
22.9 (5.9)
15.1 (2.5)
15.2 (2.7)

–
t(41) = 1.34, p = 0.19
χ2(1) = 5.23, p = 0.02
t(41) = −1.45, p = 0.15
––
t(41) = −0.36, p = 0.72
t(41) = 0.47, p = 0.64
t(41) = −0.48, p = 0.63
t(41) = −0.11, p = 0.91
t(41) = 0.95, p = 0.93
t(41) = –0.40, p = 0.69
t(41) = 0.78, p = 0.94
t(41) = 0.24, p = 0.81
t(41) = 1.59, p = 0.12
t(41) = 0.10, p = 0.94

Notes: Possible range of scores for verbal comprehension and perceptual reasoning was 3–57, and for working memory and processing
speed was 2–38. Higher scores indicate better performance. Mean differences were tested with independent t tests for continuous variables,
and with χ2 tests for categorical variables. Standard deviation in parentheses. MMSE: Mini-Mental State Examination.

1. Block Design provides a measure of visual processing. Working within a specified time limit,
the participant views a picture and uses redand-white blocks to recreate the design. The
maximum raw score is 66.
2. Similarities provides a measure of crystallized
knowledge and fluid reasoning. The participant is presented two words that represent
common objects or concepts and describes how
they are similar. The maximum raw score is 36.
3. Digit Span provides a measure of short-term
memory. It comprises three subtests. For Digit
Span Forward, the participant is read a sequence of numbers and recalls the numbers in
the same order. For Digit Span Backward, the
participant is read a sequence of numbers and
recalls the numbers in reverse order. For Digit
Span Sequencing, the participant is read a sequence of numbers and recalls the numbers in
ascending order. The maximum raw score is 16.
4. Matrix Reasoning provides a measure of fluid
reasoning. The participant views an incomplete matrix or series and selects the response
option that completes the matrix or series. The
maximum raw score is 26.
5. Vocabulary provides a measure of crystallized
knowledge. The participant defines words that
are presented visually and orally. The maximum
raw score is 57.
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6. Arithmetic provides a measure of fluid reasoning, short-term memory, and quantitative
knowledge. Working within a specified time limit,
the participant mentally solves a series of arithmetic problems. The maximum raw score is 22.
7. Symbol Search provides a measure of processing speed. Working within a specified time limit,
the participant scans a search group and indicates whether one of the symbols in the target
group matches. The maximum raw score is 60.
8. Visual Puzzles provides a measure of visual processing. Working within a specified time limit,
the participant views a completed puzzle and
selects three response options that, when combined, reconstruct the puzzle. The maximum raw
score is 26.
9. Information provides a measure of crystallized
knowledge. The participant answers questions
that address a broad range of general knowledge topics. The maximum raw score is 26.
10. Coding provides a measure of processing speed.
Using a key, the participant copies symbols that
are paired with numbers within a specified time
limit. The maximum raw score is 135.
Randomization
After baseline assessments, participants were randomly assigned to the intervention (i.e., tablet training)

5

ARTICLE IN PRESS
Tablet Computer Training and Cognitive Ability
or control group (Figure 1). A computerized block randomization procedure was implemented using
www.sealedenvelope.com with a block size of four or
six participants. Randomization was stratified by sex.
Group allocation was disclosed to participants after all
participants completed the pre-intervention testing.

Intervention
The tablet intervention consisted of planned activities that required continuous cognitive challenge by
engaging novice tablet computer users in structured
lessons and assignments that involved the use of a
diverse range of tablet applications. The program was
based on Chan et al.,15 though with updates to ensure
applicability to a UK audience and reflect more recent
versions of hardware and applications. Before the intervention study, focus group feedback was used to
finalize the tablet intervention program (no focus group
participants were included in the intervention study).
Three focus groups were held to establish older adults’
familiarity with tablet computers and similar devices,
their exposure to them, and perceived and actual barriers to participation.25 Focus group outcomes confirmed
that the intervention protocols used previously with
a sample of healthy older adults in the United States15
would be appropriate for a UK sample. Therefore, we
did not make any major protocol changes for the
planned intervention stages.
Participants in the tablet intervention group attended a 2-hour class once a week for 10 consecutive
weeks. In addition, they had to complete homework
assignments related to the topics covered in class, and
they were encouraged to use the tablets as much as
possible. The participants were asked to log their tablet
usage every day for the duration of the intervention.
All classes were taught by the same instructor and
the activities followed a detailed curriculum. The classes
included 5–10 participants in each. The first week of
classes focused on learning the functions of the Apple
iPad Mini 2 (e.g., settings, buttons) and discovering the
variety of applications available. Following weeks were
organized by theme. For example, for one theme, “Travelling”, participants learned how to navigate and find
travel apps and local resources apps. For another
theme, “Entertainment”, they learned how to access
music, movies, health and fitness apps, YouTube, and
so forth.

6

Statistical Analysis
Cognitive Ability Domains
We created four cognitive ability domains following the WAIS-IV24 instructions. Briefly, total raw scores
for each of the cognitive tests were scaled for each participant based on the participant’s age as determined
in the Calculation of Participant’s Age tables in the
WAIS-IV24 instructions. The WAIS-IV has been standardized on a large sample of people between the ages
of 16 to 90 years in the United States. Then, the sum
of scaled scores on specific tests created each of the
ability domains (Verbal Comprehension, Perceptual
Processing, Working Memory, and Processing Speed).
Following Ball et al.26 and Chan et al.,15 we created a
normalized distribution of the target dependent variables from each measure by pooling together preand post-test scores, and then applied a Blom
transformation.27 A composite score for each ability
domain was created by averaging the transformed
scores associated with each ability domain. We calculated Cronbach’s alpha (α) to test the internal
consistency and estimate the reliability of each of the
ability domains. All ability domains showed good internal consistency, as presented in Table S1.
To investigate the effect of the tablet intervention on
cognitive performance, we conducted a 2 × 2 mixed
model ANOVA with the between-factor Group (intervention versus controls) and within-factor Time (pretest versus post-test) for each of the four ability domains
separately. For all analyses we examined main effects
and two-way interactions. Significant interactions were
followed up with pairwise comparisons. Where the
two-way interactions were not significant, these were
removed and the analyses were repeated including only
the main effects. We ran independent measures t tests
to look at group main effects, and dependent measures t tests to look at time effects. A Bonferroni
adjustment was applied. Alpha was set at 0.05. The
amount of time spent doing homework and using the
tablet was included as a covariate in the analyses, but
it was not found to be significant and did not change
the overall findings across the four cognitive domains.
Thus, we report analyses without time spent on the
tablet as a covariate.
Following Ball et al.26 and Chan et al.,15 we also calculated the net effect size for each of the groups. Data
were standardized by pooling scores at each time point
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TABLE 2. Pre-test and Post-test Cognitive Ability Domain Scores, and Pre-test t Tests
Groups

Pre-test t test

Cognitive Ability Domain

Time

Tablet Group

Control Group

t

p

Verbal comprehension

Pre
Post
Pre
Post
Pre
Post
Pre
Post

0.09 (0.9)
–0.01 (0.8)
–0.02 (1.1)
–0.01 (1.0)
–0.01 (1.1)
–0.07 (1.0)
–0.18 (0.9)
–0.04 (1.1)

−0.02 (1.1)
0.01 (1.1)
0.11 (0.9)
0.02 (1.0)
0.14 (0.8)
0.08 (1.0)
0.29 (0.9)
0.05 (0.8)

−0.344

0.73

0.436

0.66

0.506

0.62

1.754

0.09

Perceptual reasoning
Working memory
Processing speed

Notes: Mean Blom-transformed score (SD). df = 41.

and applying a Blom transformation.27 The net effect
is defined as the gain in performance (from pre-test
to post-test) normalized by the sample’s pre-test variance using the formula:

(B

post
i

− Bppost ) − ( Bipre − Bppre )
spre

Bipre and Bipost represent the mean pre- and postBlom transformation scores for the tablet intervention
group, Bppre and Bppost represent the mean pre- and postBlom transformation scores for the control group, and
spre is the sample standard deviation at pre-test.

RESULTS
From the logs, participants in the tablet intervention spent on average 1.29 hours per day (SD = 0.8)
using their tablet. This time included class attendance, and also homework completion and personal
usage of the tablet.
Analysis suggested that the tablet group did not significantly differ from the control group across the four
ability domains when recruited at baseline. Table 2
presents the pre-test t test analysis as well as the means
and standard deviations (SD) of the Blom transformed scores on the four cognitive ability domains
pre- and post-test. A 2 × 2 ANOVA was conducted to
investigate group differences across time. From preto post-test, the ANOVA results suggested greater improvement in the tablet intervention group compared
with the control group on processing speed. Specifically, the overall ANOVA on processing speed revealed
a significant main effect of Time (F(1,41) = 5.88, p = 0.02,
η2 = 0.13) and a Group × Time interaction (F(1,41) = 4.36,
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p < 0.05, η2 = 0.10). Follow-up comparisons suggested
that the tablet intervention group showed a significant improvement in processing speed performance
over time (p = 0.002), whereas there was no significant difference in performance for the control group
(p = 0.815). We note that although not significantly different pre-intervention, the tablet group had slower
processing speed compared with controls. Postintervention, the tablet group significantly improved,
but the control group did not show any changes. We
also found a significant main effect of Time for verbal
comprehension (t(42) = −3.63, p = 0.001, d = −0.31) and
perceptual reasoning (t(42) = 14.43, p < 0.001, d = −0.33).
We found no other significant main effects or interactions in any of the other cognitive domains (all
p > 0.05).
Supplementing the ANOVA results, the net effect
sizes were congruent with the statistical analysis. The
net effect sizes for the four ability domains with group
contrasts were: Verbal Comprehension: 0.01, Perceptual Reasoning: 0.04, Working Memory: −0.03, and
Processing Speed: 0.10. The only significant effect, albeit
small, was observed for Processing Speed. The mean
normalized gains scores for all four ability domains
between the two groups are presented in Figure 2. In
addition, to further elucidate the intervention effects
that we found in the tablet group for Processing Speed,
individual gain scores for each participant as a function of Group are presented in Figure 3.

DISCUSSION
Participation in a tablet computer training intervention improved performance on one cognitive ability
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domain, Processing Speed, compared with a nocontact control group. The Tablet for Healthy Ageing
results suggest that cognitive engagement, which involves learning new activities and acquiring new skills,
may benefit Processing Speed, and indeed that this may
be observable before other cognitive domains. This is
of particular relevance within the field given the large
body of evidence suggesting that processing speed has
a major role in mediating relations between age and
cognition.28 Processing Speed is among the most agesensitive of the cognitive domains, as it is affected early
in the aging process, and has therefore been proposed as the most amenable to intervention. Despite
that, the effect on processing speed in the current study
was small, and this may partly reflect our intention of

FIGURE 2. Mean standardized gain scores for the tablet and
control groups. Standard error bars are included.

using a less-intensive version of an intervention previously shown to benefit both processing speed and
episodic memory.15 The small effect size may therefore be partly attributable to the time on task, but other
aspects of the study also need to be considered, including the overall length of the intervention period
and the initial cognitive status of the participants. Although some individuals in the control group also
experienced some cognitive gains in Processing Speed,
the tablet intervention group showed significantly
greater gains over time. This is illustrated in Figure 3,
where the number of bars over 0 was higher in the
tablet group compared with the control group, suggesting that more participants in the tablet group
showed cognitive gains in Processing Speed. Some cognitive gains in both groups could be due to repeated
testing effects.
As it is clear that even healthy older adults experience age-related cognitive decline to some extent,29
interventions that improve or at least maintain cognitive function in older people are necessary, not only
to minimize the impact of cognitive aging but also to
enhance quality of life and preserve independence. The
findings of this study are consistent with previous research suggesting that engaging in new mentally
challenging activities can improve cognitive
function.13–15 More specifically, the significant improvements in Processing Speed in the tablet intervention
group compared with the control group are consistent with Chan et al.,15 supporting the validity of the
original study. Chan et al. also reported significant improvements in episodic memory in their tablet

FIGURE 3. Individual gain scores for processing speed for the tablet and control groups.
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intervention group. Although we did not replicate a
memory benefit, we focused on a different aspect of
memory, specifically, working memory. In addition, our
intervention was not as intensive and monitored as the
intervention used in Chan et al., in which participants were able to attend a drop-in center out of their
scheduled classes for continued engagement and
support. In the Tablet for Healthy Ageing study, other
than their weekly 2-hour class, participants completed all further engagement with their learning
independently, which may be reflected in the smaller
effect size that was observed. As we specifically sought
to have a less-intensive intervention than had been reported previously,15 the lower effect sizes reported are
not unexpected. Future studies under the Synapse and
Tablet for Healthy Ageing model should therefore seek
to manipulate the duration of the intervention and level
of engagement to assess potential dose-response effects.
For example, level of engagement could be manipulated within a single study by having groups of
participants receiving different numbers of hours of
class-based instruction per week, and/or completing
different amounts of work outside the normal intervention hours, or varying the overall period over which
the intervention extends. Another way to compare different levels of engagement would be to vary the
support structure of the setting, from the relatively wellsupervised Synapse environment in which both the
classes and “homework” activities were completed in
the same setting, versus settings similar to the Tablet
for Healthy Ageing study where only classes were supervised and all homework activities were completed
independently and without additional support. We note
that the results were unchanged after removing from
the analyses a participant who logged zero hours of
engaging with their tablet out with the instructor-led
classes (i.e., although they attended 80% of the classes
they did not report completing any homework activities). All other participants logged at least 28 hours of
homework over the duration of the course, with most
reporting over 70 hours, suggesting a high level of engagement with the activity.
Another possible explanation for the smaller effect
sizes and significant benefit only in Processing Speed
may lie in the nature of the tests used in Chan et al.15
Tasks included pen-and-paper (e.g., Modified Hopkins
Verbal Learning Task30) as well as computerized tasks
(e.g., CANTAB Verbal Recognition Memory31) performed on a touchscreen. It is therefore possible that
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any improvements observed were due to the mechanical aspect of tasks or increased familiarity after the
tablet training rather than cognitive changes. Our study
overcame this issue by including pen-and-paper and
oral tasks. A direction for future studies is to assess
how long any cognitive benefits persist post intervention and whether a tablet-based intervention could
provide cognitive benefits in individuals that have
already experienced mild cognitive decline.
Although we found significant improvements in Processing Speed in the tablet intervention group, the
opposite was observed in the control group: Processing Speed performance declined post-intervention in
the control group (albeit some individuals did show
cognitive gains, as discussed earlier). It is possible that
the control group was less motivated to perform the
tasks post-intervention as no participation incentive was
provided. Participants’ lack of motivation may have been
reflected more in Processing Speed rather than the other
ability domains as Processing Speed was measured
using timed tasks only, despite the instructions that emphasized to work as fast as they could without making
mistakes. Our tablet training intervention did not target
processing speed specifically; nonetheless, we found
significant improvement in processing speed in the
group that received tablet training. What remains to
be seen is whether this improvement would transfer
to other cognitive domains given longer intervention
durations. For example, the ACTIVE study incorporated three different types of cognitive training
interventions: memory, reasoning, and processing
speed. Although all three interventions improved the
trained cognitive ability, results suggested that improvements did not transfer to other cognitive
abilities.32
In the Tablet for Healthy Ageing study, we ran the
classes in community-based settings (i.e., libraries). The
program consisted of a structured curriculum organized by topics and related apps. It also consisted of
home-based activities that encouraged participants to
interact with the tablets, and discover new apps and
explore the potential uses of the tablets that were personally interesting and relevant. A tablet intervention
focuses on lifestyle engagement, and therefore could
be easily incorporated in community-based settings and
extended at home-based settings. It could also be costeffective, as Czaja and colleagues 33 found that
community-based computer programmes can be effectively delivered by volunteers.
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We should note that our study used a control group
that was not involved in any kind of activity. Therefore, significant differences between the two groups
may be due to other factors, such as social interaction in the tablet group. Future studies should include
a receptive engagement group that will participate in
activities with low cognitive demands to quantify the
cognitive benefit attributable to the increased social interaction versus the new learning activities. Our
findings may also not be applicable to older adults
beyond 76 years old, and therefore future studies
should investigate whether our results could be replicated beyond that age. In addition, although
participants had no tablet experience, the majority had
some computer experience, and therefore their prior
computer experience may have impacted on their level
of cognitive engagement. Future studies should involve
less technology-experienced participants to allow comparison of the benefits that might be derived in more
versus less naïve users.
In summary, the purpose of the tablet intervention
was to engage community-dwelling healthy older
adults with a new mentally challenging activity and
investigate the impact of this on short-term changes
in cognitive function. Participants who were tablet
novices learned how to use a tablet and through various
apps became involved in a variety of activities and used
a number of services. We found that the intervention
improved Processing Speed in participants in the tablet
intervention group compared with a control group. In
addition, tablet participants mastered a new technology that may have the potential to facilitate certain
activities in their day-to-day lives (online banking, social
networking, etc.). Further investigation is required to
confirm these results in longer-term follow-ups, and
whether gains in certain cognitive domains might translate to increased independence and improved quality

of life in older adults as previous studies have
suggested.32 Although the principal aim was to examine
cognitive engagement and cognitive aging, examining interventions in the “real-world” affords
opportunities to better understand how any cognitive benefits might transfer to other life outcomes of
importance to older adults.
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