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Abstract

Objective: The objective of this study is to provide normative data for a tablet-based dual-task assessment in older adults without
cognitive deficits.
Method: In total, 264 participants aged between 60 and 90 years, French and English-speaking, were asked to perform two
discrimination tasks, alone and concurrently. The participants had to answer as fast as possible to one or two images appearing in
the center of the tablet by pressing to the corresponding buttons. Normative data are provided for reaction time (RT), coefficient
of variation, and accuracy. Analyses of variance were performed by trial types (single-pure, single-mixed, dual-mixed), and
linear regressions assessed the relationship between performance and sociodemographic characteristics.
Results: The participants were highly educated and a large proportion of them were women (73.9%). The accuracy on the
task was very high across all blocks. RT data revealed both a task-set cost and a dual-task cost between the blocks. Age was
associated with slower RT and with higher coefficient of variability. Men were significantly slower on dual-mixed trials, but
their coefficient of variability was lower on single-pure trials. Education was not associated with performance.
Conclusions: This study provides normative data for a tablet-based dual-task assessment in older adults without cognitive
impairment, which was lacking. All participants completed the task with good accuracy in less than 15 minutes and thus, the
task is transferable to clinical and research settings.
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Introduction

Evidence suggests that dual-task performance declines with normal aging. Indeed, several studies have shown that cognitively
healthy older adults are slower to perform dual tasks when compared to younger adults (Hartley & Little, 1999; McDowd &
Shaw, 2000; Sebastián & Mediavilla, 2017; Verhaeghen & Cerella, 2002; Verhaeghen, Steitz, Sliwinski, & Cerella, 2003).
Assessing dual-task performance is of paramount importance given its association with several components of successful aging
and quality of life, such as driving performance and risk of car accidents (Cuenen et al., 2015; Hoffman, McDowd, Atchley,
& Dubinsky, 2005; Wood, Chaparro, Lacherez, & Hickson, 2012), walking performance, risk of falls (Beauchet et al., 2007;
Beauchet et al., 2008; Beauchet et al., 2009), as well as urinary incontinence in women (Chiarelli, Mackenzie, & Osmotherly,
2009; Fraser, Elliott, de Bruin, Bherer, & Dumoulin, 2014; Lussier, Renaud, Chiva-Razavi, Bherer, & Dumoulin, 2013).
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However, there are still too few evaluation tools with normative data available to geriatric clinicians who wish to evaluate dual-
task performance in older adults. Some battery included dual-task evaluation through paper and pencil tests, but they lack the
precision necessary to isolate the costs associated with the dual-tasking paradigm (i.e., Test of Everyday Attention; Robertson,
Ward, Ridgeway, & Nimmo-Smith, 1994 and The New Dual-Task Assessment; Della Sala, Foley, Beschin, Allerhand, & Logie,
2010). This is surprising considering the plethora of research done on dual tasking in relation to aging. For example, a meta-
analysis has found dual-task (DT) reaction time (RT) to be consistently slower in older adults (Verhaeghen et al., 2003). The
study also reported that older adults showed a higher cost associated with performing a dual task than the relative slowing
expected with advanced age. Other studies have shown that DT performance might be significantly more impaired in individuals
with dementia (Camicioli, Howieson, Lehman, & Kaye, 1997; Foley, Cocchini, Logie, & Della Sala, 2015), and it has been
suggested that impaired or inconsistent performance on a DT could identify individuals more likely to convert to Alzheimer’s
disease (Foley, Kaschel, Logie, & Della Sala, 2011; MacPherson, Parra, Moreno, Lopera, & Della Sala, 2012). In the gait
literature, a higher dual-task cost was also associated with a higher rate of progression to dementia (Montero-Odasso et al.,
2017).

There are several methods and experimental paradigms to assess dual-task abilities (S. Fraser & Bherer, 2013). In one very
simple and common paradigm, participants need to execute two concurrent discrimination tasks (e.g., Tasks A requiring to
discriminate between visual stimuli and B to discriminate between two presented sounds). Participants’ performance is assessed
in three different types of trials: in isolation (Task A or B performed alone), sequentially (Task A or B trials), and concurrently
(Task A and B trials simultaneously) (Schumacher et al., 2001). The advantages of using non-complex discrimination tasks
are numerous. First, responses to the tasks performed alone inform on general processing speed. Second, comparing single-
task trials alone to the same task performed in random presentation with a second task allows to assess the cost of being
in a multi-task setting (often referred as task-set cost). Finally, comparing the performance for a task performed in dual-
task condition to the single-task condition can inform on the cost of synchronizing two concurrent tasks (i.e., dual-task
cost).

This paradigm has been widely used to evaluate the impact of aging on dual-task performance. What emerges from these
studies is that task-set and dual-task costs tend to increase with aging, but that older adults do benefit from a cognitive
training regimen, in some cases, to a greater extent than younger adults (Bherer et al., 2005; Bherer et al., 2006; Bherer
et al., 2008; Lussier, Brouillard, & Bherer, 2017; Lussier, Bugaiska, & Bherer, 2017; Lussier, Gagnon, & Bherer, 2012;
Ruthruff, Van Selst, Johnston, & Remington, 2006; Strobach, Frensch, Soutschek, & Schubert, 2012). Moreover, it has been
demonstrated repeatedly that benefits from dual-task training can transfer to dual-tasks involving novel set of stimuli and
responses modalities (Bherer et al., 2005, 2008; Lussier et al., 2017; Lussier et al., 2017; Lussier, Gagnon, & Bherer, 2012),
and can even transfer to functional abilities, such as gait or driving in a simulator, especially if performing a concurrent
task (Cassavaugh & Kramer, 2009; Fraser et al., 2014; Ghai, Ghai, & Effenberg, 2017; Li, Bherer, Mirelman, Maidan, &
Hausdorff, 2018; Montero-Odasso et al., 2018; Plummer & Eskes, 2015; Roenker, Cissell, Ball, Wadley, & Edwards, 2003;
Schubert & Strobach, 2018; Silsupadol et al., 2009; Smith, Cusack, & Blake, 2016; Wollesen, Schulz, Seydell, & Delbaere,
2017).

Given the growing importance of dual-task studies, there is a need to weigh individual performances even when
there is no pre-existing baseline performance or a control group comparison available, as it is often the case in clinical
setting. Surprisingly, normative data for dual-tasking performance in older adults are still lacking. Over the last decade,
our research team has developed a tablet-based dual-task assessment, which has been used in several published articles
in older adults’ populations, both for evaluating dual-task performance and for cognitive training. This assessment uses
symbols as stimuli so it can be easily used across cultures, except for the instructions that must be translated. Moreover,
it is being used in three large registered randomized controlled trials involving multi-domain interventions in older
adults and clinical population (Belleville et al., 2019; Montero-Odasso et al., 2018; Pothier et al., 2018). Our dual-
task response modality is a touchscreen. Keyboard and mouse control are cumbersome, especially in a clinical setting,
and can be hard to use for older adults. Moreover, compared to the classic mouse and keyboard apparatus, touchscreen
technology has been shown to decrease age-related deficits in computerized evaluation (Findlater, Froehlich, Fattal,
Wobbrock, & Dastyar, 2013). Also, touchscreen devices have been highlighted as suitable for people with dementia due
to their intuitive and simple control method (Joddrell & Astell, 2016; Saxton et al., 2009). User-friendly interfaces are
especially important when assessing age-related effects and they should be promoted (Parsey & Schmitter-Edgecombe,
2013).

Therefore, the purpose of this study is to provide normative data for a tablet-based dual-task assessment in older adults without
cognitive deficits. RT, accuracy, and interindividual variability of RT were analyzed.
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Table 1. Participant characteristics (n = 264)

Average ± SD

Age 69.31 ± 6.12
60–64 years old n = 60 (22.72%)
65–74 years old n = 154 (58.33%)
≥75 years old n = 50 (18.94%)

Women n = 195 (73.90%)
Education 15.12 ± 3.53

Elementary/High school (5–12 years) n = 68 (25.75%)
College (13–14 years) n = 43 (15.90%)
University undergraduate (15–17 years) n = 90 (34.09%)
University graduated (18 + years) n = 63 (23.86%)

MoCA 27.26 ± 1.78

Methods

Participants

This study used data from seven studies conducted at various sites in Montreal, Canada (Bherer et al., 2020; Desjardins-Cré-
peau et al., 2016; Esmail et al., 2020; Lai, Bruce, Bherer, Lussier, & Li, 2017; Lussier, Brouillard, Esmail, & Bherer, 2012;
Pothier et al., 2018; Vrinceanu et al., 2019). The institutional ethics review boards at each clinical site approved the protocol
and all participants provided written informed consent. All seven study designs were composed of pre-intervention testing,
multiple sessions of training (active and control), and post-testing. They differed in their active intervention components. For
this project, we used pre-training evaluation data (before any active intervention was assigned to participants). Participants were
recruited from newspaper ads, research websites, flyers posted in community centers, universities, and libraries, as well as from
existing research participant pools. To be included in this study, participants had to be healthy community-dwelling English-
or French-speaking volunteers aged between 60 and 90 years (see Table 1 for demographics data). Lately, several studies have
been criticizing the traditional cut-off of 26 as it can be stringent and can often identify normal individuals as cognitively
impaired. Therefore, for the French population we used the criteria suggested in Larouche et al. (2016) (i.e., a Z-score > −1.31
based on age, gender, and education). For English-speaking participants, we used the suggested cut-off of 23 (Carson, Leach,
& Murphy, 2018; Luis, Keegan, & Mullan, 2009). Exclusion criteria also included having a history of neurological condition, a
major surgery requiring general anesthesia in the last 6 months, or any neurodegenerative disorders. Also, all participants had
to report no visual or hearing impairment while using their aid devices (e.g., hearing aid and glasses). In total, 10 participants
were excluded due to poor performances on the MoCA and two participants due to technical difficulties, leaving a total of 264
valid participants.

In the present sample, highly educated individuals were overrepresented. When compared with the actual demographics
in Quebec, there were less individual with fewer than 12 years of education (no high school diploma) in the current sample
(55–64 years old: 1.7% vs. 24.6%, 65–74 years old: 16.9% vs. 42.0%, 75+ years old: 18.0% vs. 54.7%; (Institut de la statistique
du Québec, 2006). Women were also overrepresented (73.9% vs. 50.4%; Statistique Canada, 2015).

Material and Procedures

The task was performed on the iPad Air 16 GB Apple (24.6 cm) using Safari. Web browsers were set in full-screen mode;
so the on-screen interaction was virtually identical for both tablet devices. A small triangular stand (Ankter™) was used to rest
the tablet.

The tablet dual tasks presented here is adapted from a computerized dual task extensively used in several studies involving
older adults (Bherer et al., 2005, 2008; Bherer, Erickson, & Liu-Ambrose, 2013; Lussier et al., 2017; Montero-Odasso et al.,
2017). The tablet version closely resembles previous computerized version with the main difference being that participants are
asked to answer with their two thumbs on the touchscreen instead of both their index and ring fingers on the keyboard. We
consider that those modifications do not have an impact on the validity of the task. However, age-related differences could be
slightly inferior with the table version.

Stimuli: The dual-task paradigm involves performing two discrimination tasks alone or concurrently. For one task, participants
were asked to discriminate animals (dog, snake, or bird) by pressing on the appropriate button with their left thumb. For the
other task, they were asked to discriminate celestial bodies (moon, star, or planet) with their right thumb. Stimuli measured
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Fig. 1. Visualization of a dual-mixed trial.

Fig. 2. Dual-task mean reaction time by type of trials.

150 pixel2 and were drawn in orange (R-255, G-149, B-0) with a black and a white border to increase contrast with the dark
blue background (R-38, G-150, B-71). Stimuli were presented randomly above or below the focus point where the fixation cross
appeared (approximately 3.17◦ from the cross at an arm’s length), to discourage prioritizing one task over the other. Response
buttons for the celestial bodies and the animal tasks were drawn in light blue (R-56, G-146, B-219) and were displayed on
the screen in a vertical layout, respectively, on the left and right extremities of the tablet. After the participant responded, the
accurate response button for that trial went green for 500 ms to indicate the right answer.

Procedure: The procedure followed an ABCCAB structure. First, participants completed a single-pure block of the animal
task (A: 12 trials), followed by a single-pure block of the celestial bodies task (B: 12 trials). Then two mixed blocks, combining
the two tasks (C: 85 trials each), were performed. Finally, the single-pure blocks were repeated. Four practice trials preceded
each first single-pure block and mixed block.

In single-pure condition, participants only had to answer to one type of task (animal task or celestial bodies). Trials within this
condition are named single-pure trials. In mixed blocks, participants performed either the two tasks concurrently (dual-mixed
trials) or just a single task at a time (single-mixed trials). Sixty percent of trials in the mixed condition were dual-mixed trials.
The order of trials within all blocks was randomly generated and was kept the same for all participants. In total, each participant
responded to 48 single-pure trials, 68 single-mixed trials, and 102 dual-mixed trials (Figs 1–3).

After appearing on the screen, stimuli remained for as long as needed for the participant to answer. Once all stimuli were
answered, they immediately disappeared from the screen, leading to a one-second pause before the next trial appears.

The computerized dual task was designed to minimalize the impact of language. Although instructions were provided in one
of the two languages, during the task, only symbols were presented on screen. The instructions were given verbally by the tester,
and very simple sentences were presented on the screen at the beginning to instruct the participant.

The reliability of computerized RT paradigms has been shown to be adequate if the task has enough trials (Saville et al.,
2011). Although test–retest reliability could not be evaluated with the available data, the correlation between the first and the
second half of the task design (i.e., ABCCAB) was over .85 for all trial types (simple-pure: .85, simple-mixed: .88, dual-mixed:
.90). This suggests that the task has an adequate reliability and that the number of trials administered was sufficient.
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Fig. 3. Dual-task mean coefficient of variation by type of trials.

Statistical analyses

Measures:
Three variables of interest were examined: RT means (or RT, in milliseconds [ms]), coefficient of variation of RT (or COV in

%), and accuracy (in % of correct responses) for each participant. Interindividual variability of RT is sometimes considered as
a proxy for inefficient neural processing. COV entails making intra-individual variability proportional to the mean (standard
deviation/mean RT × 100) and, in a way, weighing high variability in a fast performance context more heavily. Incorrect
responses were not included in the RT and COV analyses, and trials were also rejected if RT was shorter than 200 ms or
longer than 4000 ms. None of the variables of interest interacted with hand preference (task associated with the right hand vs.
task associated with the left hand), and the values were averaged as it is common in this case. This is a common procedure and
was also used in several previous dual-task studies (Bherer et al., 2005, 2008; Lussier et al., 2017; Lussier, Gagnon, & Bherer,
2012). In our sample, analyses of variance (ANOVAs) showed differences in age and education between men and women. Also,
there was no performance difference on the dual task between the anglophones and francophones.

Cost: The difference in performance between single-pure and single-mixed trials provides a task-set cost, which is assumed
to reflect the ability to maintain many response alternatives in working memory and to prepare to answer multiple tasks. A
second performance index, the dual-task cost, is observed by contrasting performances in single-mixed trials and dual-mixed
trials. Dual-task cost reflects the additional cost due to the synchronization of two concurrent tasks originally proposed by
Schumacher et al. (2001) and is widely used in dual-task studies with older adults (Bherer et al., 2005, 2008; Lussier et al.,
2017, 2017; Lussier, Gagnon, & Bherer, 2012; Strobach et al., 2012).

Analyses: Statistical analyses were run with SPSS 20. Data were examined for normality, skewness, and kurtosis. First, to
confirm the presence of task-set and dual-task cost, ANOVAs were performed by trial types (single-pure (SP), single-mixed
(SM), dual-mixed (DM)) as within-subject factors. The Greenhouse–Geisser-corrected degrees of freedom was reported when
the assumption of sphericity was violated (Mauchly’s test). Effect sizes (η2) were also reported. Repeated contrasts were used
in the case of a significant interaction with more than two levels of a repeated-measures factor. Second, linear regressions were
performed to assess the relationship between participant’s sociodemographic characteristics (age, sex, and years of education)
and performance for each of the three types of trials (sinple-pur, single-mixed and dual-mixed). Sociodemographic characteristics
were included in the predictive model, when a minimum of 5% explained variance (r2) with the main outcome was observed.

Results

The mean RT, COV, and accuracy for each condition (SP, SM, DM) for the normative and validation samples are provided
in Table 2. Based on the results from the regression model, the equation to calculate the expected score given the age and sex of
the participants is reported in Table 2.
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Table 2. Participant dual-task performance (n = 264)

55–64 (n = 60) 65–74 (n = 154) 75+ (n = n = 50) All (n = 264) Equation for Z-score (n = 264)

Dual-task RT
Simple-pure trials 871 ms (118) 914 ms (103) 996 ms (98) 920 ms (113) (410.39 + Age × 7.35)/113.09
Simple-mixed trials 1033 ms (143) 1077 ms (163) 1171 ms (178) 1084 ms (168) (474.15 + Age × 8.81)/167.51
Dual-mixed trials 1632 ms (246) 1689 ms (269) 1798 ms (271) 1697 ms (269) (979.62 + Age × 10.02 + Sex ×

88.90)/269.22
Dual-task COV

Simple-pure trials 22% (6.1) 22% (5.8) 25% (8.4) 23% (6.6) (5.77% + Age × 0.25 + Sex ×
-2.50)/6.55

Simple-mixed trials 28% (6.9) 28% (8.3) 29% (7.3) 28% (7.7) 28.04%/7.74
Dual-mixed trials 27 (5.1) 26% (4.7) 30% (4.4) 28% (5.0) (17.76% + Age × 0.14)/4.95

Dual-task Accuracy 5th percentile cut-off (n participants)
Simple-pure trials 97% (2.4) 97% (4.8) 97% (4.9) 97% (4.5) 93.56% (n = 38)
Simple-mixed trials 98.% (1.6) 98.% (2.6) 98.% (3.0) 98% (2.7) 92.46% (n = 15)
Dual-mixed trials 98% (2.0) 98% (2.4) 97% (4.4) 98% (2.9) 93.25% (n = 13)

Reaction Time

A significant main effect of condition was observed, F(2, 526) = 3083.85, p<.001, η2 = .92. Repeated contrasts revealed the
presence of both a task-set cost (mean of 164 ms), F(1, 263) = 504.04, p<.001, η2 = .66, and a dual-task cost (mean of 613 ms),
F(1, 263) = 3964.87, p<.001, η2 = .94.

For SP trials, the predictive model, F(2, 262) = 49.32, p < .001, R2adjusted = .16), included age which was associated with
slower RT (β = 7.35, SE = 1.05, p < .001). For SM trials, the predictive model, F(2, 262) = 30.29, p < .001, R2adjusted = .10),
also included age which was associated with slower RT (β = 8.81, SE = 1.60, p < .001). Finally, for DM trials, the predictive
model included both age and sex, F(2, 261) = 10.16, p < .001, R2adjusted = .07. Older adults’ performances were slower (β =
10.02, SE = 2.62, p < .001) and men were significantly slower than women (β = 89.00, SE = 36.47, p < .001).

Coefficient of Variance

As with RT, a significant main effect of condition was observed in COV, F(1, 526) = 58.67, p<.001, η2 = .21. Repeated
contrasts showed the presence of a task-set cost (+6.08%), F(1, 263) = 86.34, p<.001, η2 = .28.

For SP trial, the predictive model, F(2, 257) = 9.62, p < .001, R2 adjusted = .07), included age as it was associated with
higher COV (SP: β = .25, SE = .07) and sex because women COV were slightly lower than men (β = −2.50, SE = 1.00). SM
trial did not interact with age, sex, or education. Finally, the predictive model of DM trial, F(2, 261) = 6.96, p < .01, R2adjusted
= .02, included age as it was associated with higher COV (SP: β = 0.13, SE = .05).

Accuracy

Regarding accuracy, performance was quite high suggesting a ceiling effect, especially for single-pure (mean: 98.55%,
median: 100%) and single-mixed trials (mean: 98.89%, median: 100%), but also for dual-mixed trials (mean: 96.44%, median:
99.02%). A large proportion of participants made one error or less resulting in a strongly non-parametric distribution. Therefore,
the 5th percentile was selected as a cut-off of poor performance. Table 1 presents the 5th percentile for each type of trial.

Discussion

The main objective of this study was to provide normative data for a computerized touchscreen dual-task in older adults
without cognitive deficits, which previously have been unavailable in the literature. Additionally, performance cost differences
associated with single- and dual-task paradigms were examined, and an innovative measure for the dual-task paradigm, the
COV, was explored. Participants were recruited from the greater region of Montreal (Canada), and their age ranged from 60
to 90 years, were highly educated, and consisted of 73.9% women. As it can be observed from the very high accuracy rates
(over 97.25%), the participants understood and were able to correctly perform the task. The RTs were, as expected, slower in
the DM (1697.51 ± 269.22 ms) and SM trials (1084.20± 167.51 ms), and fastest in the SP trials (920.20 ± 113.09 ms). With
respect to performance costs, findings revealed an effect of task-set cost for COV and both task-set and dual-task cost effects
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for RT. This is consistent with several previous studies, which reported these costs on RT performances in older adults (Bherer
et al., 2005, 2008; Erickson et al., 2005; Erickson et al., 2007; Laguë-Beauvais et al., 2015; Leone et al., 2017; Lussier et al.,
2017; Verhaeghen et al., 2003). Finally, results revealed that women slightly outperformed men in the dual task, consistent with
previous studies using the same task (Castonguay, Lussier, Bugaiska, Lord, & Bherer, 2015). However, it is important to keep
in mind that women were overrepresented in the sample.

The present study used a tablet-based dual-task assessment. The tablet version closely resembles previous computerized
version using computer and keyboard, so we do not expect that this modification could have impact on the validity of the task.
However, we hypothesized that the responding with a keyboard may exacerbate age-related effects in task-set cost because it is
more taxing on working memory (i.e., each stimulus is associated with an arbitrary key, which must be pressed by an arbitrary
finger). In contrast, the tablet-based version is more intuitive and straightforward, especially for individuals with less computer
experience (Fanning & McAuley, 2014; Findlater et al., 2013; Holzinger, 2002). As expected, the task-set cost appeared to be
smaller than what was observed in older adults in previous studies (e.g., approx. 400 ms in Bherer et al. (2005, 2008) vs. 164 ms
in the present study), whereas dual-task cost was roughly comparable. Further analyses are required, but we believe that the
present tablet-based dual-task assessment is less likely to overestimate age-related differences by removing the arbitrary load of
key mapping.

Accuracy was quite high, which suggests that the touchscreen format was intuitive enough for older adults. High accuracy
is an interesting quality of this dual-task assessment because errors can be a great source of anxiety and can be detrimental
to performance, especially in older adults (Nieuwenhuis et al., 2002). Moreover, if future studies were to demonstrate that
older adults with mild cognitive impairment or dementia do make several errors, it would be a clear indicator of cognitive
decline as near-perfect accuracy is to be expected in cognitively healthy older adults (Hultsch, MacDonald, & Dixon,
2002). Interestingly, variability of RT in dual-task condition does not significantly interact with age in healthy older adults.
Again, it remains to be seen how COV in dual tasking could interact with cognitive deficits, as intraindividual variability in
cognitive performance can be a behavioral indicator of compromised neurological mechanisms (Hultsch et al., 2002). One
limitation to generalization of the present results is that participants are highly healthy educated volunteers from an urban
community.

As a result, the normative data presented in this paper might not be representative of the general population but might represent
specific characteristics of the aging population interested in participating in research studies. The higher percentage of women
in our sample is another limitation. Future studies should seek to further validate this task by comparing the DT performance of
different population samples (e.g., participants from different regions in Quebec, sample with more participants having fewer
years of education) to the reported normative data. Also, we could assess DT performance in a sample of older adults with
diagnosed cognitive deficits to determine whether the tablet-based dual-task is sensitive enough to identify cognitive decline.
Studies should also compare the shared variance between performances on the present tablet-based dual-task and performances
on other paper–pencil assessment of dual tasking available to clinicians to further validate the measures (e.g., Test of Everyday
Attention, The New Dual-Task Assessment).

Overall, the results of the present study are consistent with the current literature on dual-tasking performance in older
adults. This evaluation uses touchscreen technology that might be more suited for evaluating age-related deficits. Indeed, the
tasks were well understood and used by older adults with various degrees of computer skills and education levels, which
offers great potential use of standardized and computerized dual-task evaluation in both clinical and research settings. Also,
we believe that the portability and the practical size of the hardware required (iPad) is an advantage for clinical settings.
Already, many clinicians have shown great interest in this tablet-based dual task, but many have mentioned that a shorter
task duration would prove to be useful considering the limited time available for formal neuropsychological evaluations. We
are currently working on a version of the task that could easily and securely be shared in clinical and academic settings.
At the moment, both the computerized task and calculator sheet for the normative data can be acquired by contacting Dr.
Lussier or Dr. Bherer. Now that a large sample of cognitively older adults has been tested, the next step should be to
gather data from populations with mild cognitive impairment and dementia to determine and expand the sample to older
adults living in senior retirement homes, whether this tablet-based dual-task evaluation could be used to detect cognitive
decline.
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