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Supplementary Figure 1. Sign and Road level adjustments for thresholding and
training. a, Sign level selection based on performance of the most recently completed
run: for example, a participant who performed at 90% accuracy on a given Sign run had
a 4 level increase in difficulty (thus, a shorter time window to respond) on their
subsequent run. Note that the algorithm was designed to have performance equilibrate
around ~80% (thus no level change), as visualized by a temporary flattening of the
displayed vector between 77.5-82.5% that falls between the solid blue lines. b, Road
level selection based on performance of the most recently completed run.
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Supplementary Figure 2. Thresholding Level and Single task performance for
Experiment 1. a, A sign level of 29 represents an 500msec response window to targets
signs, with each increase/decrease in level corresponding with a 10msec change in this
response window (e.g. a level of 30 = 490msec window, a level of 28 = 510msec
window (see Thresholding section for more details). Sign Level showed a main effect
of age (F(5,173)= 6.64, p< .0001), unlike single task “Sign Only” performance
(F(5,173)= 1.97, p= .09. b, A road level of 0 indicates a very slow visuomotor tracking
experience with each increase in level being associated with the road coming by a
faster pace (see http://www.youtube.com/watch?v=qnW9IMTSDOE to visualize road
levels of 0 and 40). Road level (F(5,173)= 22.27, p< .0001) and tracking accuracy
(F(5,173)= 2.27, p= .05) both showed a main effect of decade.
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Supplementary Figure 3. Correlation between age and multitasking cost across the
lifespan.
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Supplementary Figure 4. Tracking (‘Drive Only’) and Discrimination (‘Sign Only’)
performance for Experiment 2. a, Tracking performance showed a main effect of
session (F(2,72)= 33.95, p< .0001) but neither an effect of group (p> .25) nor a group X
session interaction (p> .08). ANOVAs testing for group differences at each time point
revealed only a difference at the 1-month (Post-training) mark (F(2, 45)= 5.06, p= .011),
with MTT showing better performance than the NCC group (p< .05). An improvement
from Pre- to Post-training was present for all groups (each paired t-test p< .05), as well
as a decrease in performance for the MTT and NCC groups at the 6 month mark (p<
.05).

b, Discrimination performance condition showed a main effect of session (F(2,72)=
23.66, p< .0001) but neither an effect of group (p>.12) nor a group X session interaction
(p> .18). ANOVAs testing for group differences at each time point revealed only a
difference at the 1 month (Post-training) mark (F(2, 45)= 5.64 p= .007), with both MTT
and STT showing better performance than the NCC group (p< .05). A group X condition
interaction illustrated the differential improvement from Pre- to Post-training for the MTT
and STT groups (F(2, 43)= 3.45, p= .041), while all groups showed a significant
decrease in performance at the 6 month mark (paired t-tests: p<.05).
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Supplementary Figure 5. Group road, sign, and overall levels. a, Group mean road
level score across each day of training. A main effect of session was present (F(11,
264)= 33.24, p< .0001), but neither an effect of group (p> .80) nor a group X session
interaction (F(11, 264)= 1.05, p> .40) was observed. b, Group mean sign level score
across each day of training. A main effect of session (F(11, 264)= 4.26, p= .002) and
group (F(1, 30)= 10.47, p= .003), but no group X session interaction was observed
(F(11, 264)= .96, p> .45). ¢, Multitasking training group mean overall level score (the
reward mechanism that accrued for each run where performance on each constituent
task was above 80% led to the 1 ‘Overall’ level increase) across each day of training,
which showed a main effect of training session (F(11, 165)= 3.20, p=.022).
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Supplementary Figure 6. Post-Pre “Sign and Drive” — “Sign Only” neural activity. For
each neural measure, a group X condition X session interaction was present (F(2,41)>
4.98, p< .01, d> .93 for each comparison). a, Midline frontal theta power, d for MTT vs
ACC =1.35; MTT vs. NCC = 1.00. b, Long-range theta coherence, d for MTT vs ACC =
.53; MTT vs. NCC =.70 *= p< .05 between groups. Bars represent standard error.
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Supplementary Figure 7. Topographic maps of ERSP activity from stimulus (sign)
onset in 40msec increments. a, All older adults collapsed across group and session for
the “Sign and Drive” condition, with the window of interest used for statistical analyses in
Experiment 2 & 3 highlighted in yellow. b, All younger adults for the “Sign and Drive”
condition, with the window of interest used for statistical analyses in Experiment 3
highlighted in yellow.
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Supplementary Figure 8. Younger vs. Older adult neural activity by condition. For each
neural measure, a group x condition interaction was not significant (F(1,61)< 1.48, p>
.20 for each comparison), while a main effect of group was significant (p< .05 for each
measure). a, Midline frontal theta power. b, Long-range theta coherence. *= p< .05
between groups. Bars represent standard error.




482 Individuals Medically Screened

346 Excluded
205 Did Not meet screening criteria
58 Declined Participation
33 Declined all participation
25 Enrolled in single-visit Gazzaley Lab Study
6 Did not meet gaming experience criteria

136 Individuals Randomized for Cognitive Screening (Neuropsyched)

80 Individuals Randomized - NeuroRacer
13 Did not meet Neuropsych criteria
14 Did not meet Motor criteria
3 Dropped out before Pre-Training assessments

60 Enrolled in NeuroRacer
8 Did not meet tracking performance minimum
6 Had more than 70% false positives

46 Total Training Participants

Supplementary Figure 9. Experiment 2 recruitment schematic.




a) Uphill

Steep Hill

Shallow Turn A Shallow Turn

Downbhill

Remember to always ...keep the car in
play while looking at ...and...  the center of the
the fixation cross... road at all times

Look here!! Imagine a bull’s eye...

NOT here!! ...stay in the middle!

Push the trigger to continue

Remember to look at the
fixation cross at all times!

= _ _———Lookhere /%_
" A

Supplementary Figure 10. a, Schematic of possible road pieces for NeuroRacer, with
hills and turns during the game each having a function of steepness in each direction. b,
In-game reminder illustrating how participants were reminded to keep their focus at the
fixation cross and how to drive most accurately. ¢, Example of feedback screen given at
the end of each experimental run.
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Supplementary Figure 11. Images of training experience. a, Example of one
participant training on the NeuroRacer platform at home. b, Fictional map shown to

participants each day of training representing the ‘journey’ they have taken thus far on
their training.
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A)Tests of Variables of Attention (TOVA) oA

TOVA RT Diff Variability Diff
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RT Diff

B) Delayed Working Memory
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Supplementary Figure 12. lllustration of TOVA and delayed working memory task with
Post-Pre difference scores for each group (z-scored for facilitating between-test
comparisons; Statistics in Supplementary Table 2). a, Tests of Variables of Attention
(TOVA) task'. b, Delayed working memory task, with each of the three different
conditions?®*.
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A) Filter Task

Did the orientation of
one or more of the red
squares change?

Multi-task training Filter (K) Diff
Single-task training e
No-contact control

Memory Retention
array interval

«“

200 ms 100 ms 900 ms 2,000 ms

Filter (K) Diff

B) Change Detection Task

e e S N
Time

Subjects were asked to decide whether the colored

square that reappeared has the same color as the one

that was presented at the same spot previously

Supplementary Figure 13. Filter task® and change detection task® with Post-Pre
difference scores for each group (z-scored for facilitating between-test comparisons;
Statistics in Supplementary Table 2). a, Filter task shown with set size of 4 items. b,
Change detection task.

13



Dual-Task

Single Mixed

B
+ + +
2 2

Time
Responses to the single letters or numbers within the experimental block which also contained dual task trials.

Dual Mixed

B
+ + +
2 2

Time

Responses to the simultaneously presented letter and number within the Dual - Single RT Diff
experimental block, which also contained single task trials. Responded to
first one item (RT 1) and then the other (RT2) as fast as possible without

sacrificing accuracy.
Multi-task training
I Single-task training
No-contact control %

Supplementary Figure 14. lllustration of dual-task paradigm® with Post-Pre difference
scores for each group (z-scored for facilitating between-test comparisons; Statistics in
Supplementary Table 2). Performance calculated through the dual mixed condition by
RT2-RT1. This measure is described as a task-difference effect that reflects the
engagement of updating/monitoring abilities by contrasting the completion of each
component task’.
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Useful field of View (UFOV)

Divided Attention

Which object On which spoke
was inside was the outside
the white box? object located?

Average Window
Length Diff

UFQV ‘thresholds’ how long the items are flashed on the screen.
Use a mouse to select what? and where?

Multi-task training
I Single-task training
No-contact control

Supplementary Figure 15. Useful field of view (UFOV)® with Post-Pre difference
scores for each group (z-scored for facilitating between-test comparisons; Statistics in
Supplementary Table 2).
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A) Digit Symbol Substitution Task Mt task raining

B Single-task training
No-contact control

# Correct Diff

.

RT Diff

Subjects are to write in each of the empty squares the mark
that corresponds to the number as denoted by the key as
many as possible (without skipping any) in 120 seconds.

B) Stimulus Detection Task

o] Je] ]

Target Fixate ariable)

Respond as fast as you can
when you see the large circle.

Supplementary Figure 16. Cognitive transfer control tasks with Post-Pre difference
scores for each group (z-scored for facilitating between-test comparisons; Statistics in
Supplementary Table 2). a, Digit symbol substitution task. b, Stimulus detection task.
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a) Post Dual-Task RT b) Pre - Post Dual-Task RT
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Supplementary Figure 17. Dual-task performance assessed with ANCOVA and
ANOVA (RT on 2™ task — RT on 1% task). a, ANCOVA showing post-training
performance for each group (using pre-training performance as a covariate). b, ANOVA
(pre-post RT difference score) performance for each group. t= p< .05 within group
improvement from Pre to Post, *= p< .05 between groups. Error bars represent standard

error.
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Supplementary Figure 18. Single and dual-task performance Post-training assessed
with AOC curves for the MTT and STT groups. “Drive Only”, “Sign Only”, and “Sign &
Drive” performance on each respective measure (d’ and driving accuracy) are plotted for

each group. If MTT participants truly learned to multitask better, rather than adopting a

tradeoff strategy, then the MTT AOC curve should lie "north-east" relative to the curve
for STT participants, which is exactly what was observed.

18



Supplementary Table 1a. Group d’ by condition.

Mean (St.Error)

d’ S&D d’ SO d’ 1imonth | d’ d’ 6month | d’ 6month
S&D 1month S&D SO
SO
Experiment 1
Twenty-year-olds 1.77 (.09) [ 2.49 (.11) - - - -
Thirty-year-olds 1.66 (.14) | 2.76 (.13) - - = -
Forty-year-olds 1.54 (.12) | 2.82 (.09) - - = -
Fifty-year-olds 1.34 (.13) | 2.48 (.13) - - = -
Sixty-year-olds 1.33 (.10) | 2.90 (.09) - - - -
Seventy-year-olds 1.02 (.14) | 2.62 (.09) - - - -
Experiment 2
Multitask Training 77 (.22) 2.27 (\12) | 2.42(.16) [ 2.93(.15) | 1.44 (.20) 1.86 (.17)
Singletask Training | .97 (.20) 2.32(.16) | 1.52 (.29) 2.69 (.18) | .70 (.28) 1.95 (.22)
No-Contact Control | .64 (.15) 2.03 (.14) | .83 (.21) 2.18 (.15) | .34 (.19) 1.65 (.17)
Experiment 3
Younger adults 1.74 ((12) | 2.75 (.13) - - = -
Older adults 79 ((11) | 2.2(.08) - - - -
Supplementary Table 1b. Group RT by condition. Mean (St.Error)
RT S&D RT SO RT 1month | RT RT 6month | RT 6month
S&D 1month S&D SO
SO
Experiment 1
Twenty-year-olds 444 (7) 394 (5) - - - -
Thirty-year-olds 476 (21) 409 (16) = - ; -
Forty-year-olds 494 (13) | 421 (8) - - - -
Fifty-year-olds 548 (26) 466 (14) - - - -
Sixty-year-olds 552 (14) 451 (9) - - - -
Seventy-year-olds 601 (19) 484 (15) - - - -
Experiment 2
Multitask Training 616 (43) | 430 (12) 482 (31) 395 (9) 480 (11) 436 (10)
Singletask Training | 560 (30) | 436 (11) 599 (90) 411 (15) 559 (35) 449 (18)
No-Contact Control 567 (22) 458 (10) 604 (46) 446 (15) 556 (21 455 (15)
Experiment 3
Younger adults 455 (13) 393 (10) - - - -
Older adults 579 (20) 444 (10) - - - .

S&D: “Sign & Drive”, SO: “Sign Only”
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Supplementary Table 2. Coagnitive tests (p-values and effect sizes).

Cognitive Control Tasks | Session | ANCOVA | Session | Post-Pre Post-Pre
X Group main MTT > STT? | MTT > NCC?
effect (Cohen’s d) | (Cohen’s d)

TOVA — RT' p= .04 p=.03 p=.03 No (.46) YES (.89)
TOVA — RT Variability' p=.08 p=.05 p=.03 YES (.54) YES (.75)
Delayed-recognition

working memory  task] p=.03 p=.09 p=.90 YES (.61) YES (.90)
|ignoring distraction (RT)*°

Delayed-recognition

working memory  task] p=.08 p=.14 p=.18 No (.42) YES (.78)
attend to distraction (RT)*®

Delayed-recognition

working memory task no| p=.02 p=.05 p=.97 YES (.67) YES (.98)
distraction (RT)*®

Dual-task paradigm (RT _ _ _

difference)6 p= .58 p=.09 p= .01 No (.27) No (.35)
Useful field of view (avg. _ N _

window Iength)a p=.17 p= .08 p= .61 No (.68) No (.02)
Filter task* (4 distracters; _ _ a

Capacity (k))4 p=.90 p= .65 p= .56 No (.15) No (.11)
Change detection task* _ N _

(set size = 4: Capacity (k))5 p= .20 p=.11 p= .52 No (.05) No (.54)

Controls

Stimulus  Detection task o= 73 b= .94 p= .02 No (.14) No (.32)
(RT)

Digit Symbol (total correct)® | p=.32 p= .33 p=.09 No (.22) No (.51)

e ** Performance at set size of 4 / # of distracters of 4 shown, with similar results
observed (not reported) at 0, 2, and 6, respectively.
* Yes: p< .05, No: p>.05).
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Supplementary Table 3. Participant age and gender by experiment.

Mean age | # of Years . of
N (STDEV) males education
(STDEV)
Experiment 1 (174)
Twenty-year-olds | 31 245(3.0) |15
Thirty-year-olds 29 33.4(29) |15
Forty-year-olds 28 45.6 (3.1) 14
Fifty-year-olds 29 53.7 (2.4) 15
Sixty-year-olds 27 65.9 (2.5) 12
Seventy-year-olds | 29 73.3 (3.8) 16
Experiment 2 (46)
Multitask Training | 16 64.9 (5.2) 5 16 (1.3)
Singletask 15 68.8 (6.8) 6 17.6 (1.8)
Training
No-contact 15 66.8 (6.2) 5 17.0 (2.3)
Control
Experiment 3 (64)
Younger adults 18 22.1 (3.0) 9
Older adults 46 67.5 (3.0) 16

Experiment 2: ANOVA for age- F(1,45)=2.04, p= .14
Experiment 2: ANOVA for education- F(1,45)=2.92, p= .07
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Supplementary materials

Game Design

NeuroRacer software was developed using the OpenGL Utility Toolkit (GLUT;
http://www.opengl.org/resources/libraries/glut/) as a 3D video game to challenge
perceptual discrimination in the setting of challenges in visuomotor tracking. The
coupling of a constant demand for effective top-down modulation with continuous
performance feedback was designed to maximally drive neural plasticity and
performance. The road in the game was comprised of a predetermined, equivalent
number of “track pieces” such as left and right turns, as well as uphill and downhill
pieces that had either a shallow or steep grade (see Supplementary Figure 10a).
These pieces were presented in a pseudo-randomized order for 2, 2.5, or 3 sec,
generating a path for the participant to guide the car on. Given that this was a tracking
task, the road went by the car (much like a treadmill) at different rates of speed, with

uphill pieces requiring more acceleration (and downhill piece requiring more braking).

There were a total of 200 different road levels, with each level having a minimum and
maximum speed that could be attained on that level. Having a range of speeds provided
participants the ability to accelerate and decelerate as needed when an uphill/downhill
track piece was experienced. Similarly, there were a total of 54 different sign levels:
these levels represented the maximum amount of time that a participant had to respond
to a presented target, and ranged from 250msec (Sign Level 54) to 1000msec (Sign
Level 1). Changes in sign levels corresponded with a 10msec change in this response
time window for levels 54 to 19 (600msec), whereas levels 19 to 1 utilized a 25msec

change.

The car was able to move in each cardinal direction both on and off the road.
Participants were reminded that the driving component was a measure of tracking
accuracy by keeping the car at the center of the road i) through an illustration following
each run, and ii) by the yellow and red boundaries that formed a box around the road
(see Supplementary Figure 10b). The experience was self-paced like a standard

video game: participants were able to take breaks between runs and advance to the
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subsequent run when ready by responding with their right finger. There were an
equivalent number of hills and turns (each 2, 2.5, or 3 seconds in length) without any
‘straight’ road intervals to promote constant visuomotor tracking. Tracking ability was
measured by the percentage of time spent on the road without hitting road and speed

boundaries.

A fixation cross was present on the screen at all times above the car and below the
appearing signs. Participants were instructed to look at the fixation cross at all times,
and reminded of this after each run (see Supplementary Figure 10b). The fixation
cross provided the participant additional information to help their performance on each
task: during the perceptual discrimination task, it turned green for 50msec when a
relevant sign was responded to within the proper amount of time, or an irrelevant sign
was ignored. When either of the aforementioned conditions were not met, it would turn
red for 50msec. The fixation cross also provided tracking information, as it would shake
when the car was in any of the boundaries. The cross was placed an equal distance
between the car and appearing signs, subtended at a visual angle of 1.9 degrees

between appearing signs and the car in each experiment.

Neuropsychological battery

All participants 60+ years of age completed a 89 question battery probing for potential
neurological condition (e.g. schizophrenia, previous head traumas, stroke), previous and
current use of psychotropic, hormonal, cardiovascular and cold medications
(participants were excluded for current use of psychotropic and thyroid medications) and
if there were any physical or mental conditions that may interfere with daily activities
(e.g. migraine headaches, substance abuse, neuropathy). Color blindness was
assessed with Ishihara’s Tests for Colour Deficiency. Following this initial screening,
older adult participants were then evaluated on 2 separate measures probing for
potential cognitive impairments and depression (Mini-Mental State Evaluation (MMSE;
minimum score of 26)'%; Geriatric Depression Scale (GDS)'), and 13

neuropsychological tests prior to experimental testing. These 13 tests were subdivided
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into related domains and composite scores of each were calculated for each of the

following domains:

1) Memory Composite- consisted of Logical Memory 1'%, Symbol Span'®, the

Long-Delay Free Recall measure from the California Verbal Learning Test
(CVLT-II)'*, Visual Reproductions | & 1I'?, Letter Number Sequencing'®
2) Executive Composite- DKEFS Trails A&B'®, DKEFS Stroop Task'’, Verbal

Fluency (Animals'® and FAS'®), Wide Range Achievements Test - Reading®

3) Motor Evaluation: Grooved Peg Board®'##%

All individuals were required to be within 2 SD of age-matched controls on at least 12 of
these 13 tests to be included in the study. This procedure provided a thorough
characterization of the cognitive status of each older adult participant in multiple
domains while simultaneously ensuring that their cognitive faculties were comparable to
that of their age-matched peers. All participants tested within two standard deviations of
the normative values established for each of these measures. Critically, each group in
Experiment #2 was equally matched on all of neuropsychological tests: A MANOVA
testing differences across composite scores of memory, executive components, and
motor skills showed that there was no group differences present across these domains
(F(6,80)= .87, p=.52). In addition, separate one-way ANOVAs for each composite score
did not reveal any differences (F(2,45)< 1.67, p> .20).

Surveys

Participants in Experiment 1 were contacted after their NeuroRacer training to complete
a battery of surveys related to physical health, cognitive health, and lifestyle. The overall
score was used for the Cognitive Failures Questionnaire (CFQ)**, the Need for
Cognition Questionnaire (NFC)?°, and the multimedia index®®. Composite scores were
calculated for the BAS pursuit of desired goals®, physical health and general function
from the SF-36%* (as described by Lacson and colleagues®), and self-maintenance and
integrative information seeking scores from the Activities Questionnaire from the Victoria

Longitudinal Study®. These scores were entered into a bivariate partial correlation
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analysis with the multitasking index controlling for age & education, with a relationship
only emerging between the CFQ score (r(1,122)= .19, p= .04) and the integrative
information seeking score assessed via the Victoria Longitudinal Study Activities
Questionnaire’ (r(1,122)= .21, p= .02).

Experiment 2: NeuroRacer multitasking component task analysis

To explore the mechanisms of multitasking cost reduction, we evaluated performance
on the NeuroRacer component tasks at the Post-training and 6-month visits relative to
Pre-training. For both perceptual discrimination (“Sign Only”) and visuomotor tracking
performance (“Drive Only”), group X session interactions were indicative of a training
benefit for both the MTT and STT groups at Post-training that exceeded the NCC group
(F(2,43)> 3.45, p< .041; see Supplementary Table 1a and Supplementary Figure 4).
Importantly, there were no significant differences between MTT and STT on either
measure at the Post-training or 6-month visit (F(1,27)< 1.77, p> .19 for all comparisons),
and both groups showed an equivalent decline in component skills between Post-
training and the 6-month mark (F(2,36)> 1.54, p< .22). Finally, there was also no
difference between these groups regarding the improvement on these component skills
across their home training sessions (i.e. no group X session interaction present for
either ‘Sign’ or ‘Drive’ level attained across training: F< 1.05, p> .40 for each
comparison; see Supplementary Figure 5). The absence of a significant multitasking
cost reduction for STT despite equivalent improvements on the component tasks
compared to MTT, as well as the retained cost reduction by MTT despite a decline in
component skills, indicates that the multitasking cost reduction exhibited by MTT was
not solely the result of enhanced component skills, but a function of learning to resolve
interference generated by the two tasks when performed concurrently. These d' cost
improvements following training were also not a function of a task tradeoff: a group X
session interaction interrogating driving ‘cost’ [i.e. % of time spent on the road; ‘Sign &
Drive’ performance - ‘Drive Only’ performance) / ‘Drive Only’ performance * 100) was
not significant (F(4,72)= 1.31, p> .25), with only a trend towards a main effect of session
(F(2,72)= 2.73, p= .10). While separate ANOVAs revealed no group differences at any
time point for driving cost (for each ANOVA, F< 2.03, p> .15), only the MTT group
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showed a significant improvement from Pre- to Post-training (t= 4.83, p< .0001). Finally,
we explored the possibility that the observed reduction in multitasking cost do not reflect
a strategic trade-off following training. That is, STT participants and MTT participants
may have adopted a different strategy, specifically if the STT participants valued the
driving task more (and therefore incur higher "cost" on the sign task). To check for this
effect, we plotted an ROC-like curve (Attentional Operating Curve (AOC)*) which
represents “Drive Only”, “Sign Only”, and “Sign & Drive” performance post-training on
each respective measure (d’ and driving accuracy) for each condition. If MTT
participants truly learned to multitask better, rather than adopting a tradeoff strategy,
then the MTT AOC curve should lie "north-east" relative to the curve for STT

participants, which is exactly what was observed (see Supplemental Figure 18).

26



?uppl

2

10

11
12
13

14

15
16

17
18

19
20

21
22
23

24

ementary references

Greenberg, L. M. T.0.V.A. continuous performance test manual. (1996).

Clapp, W. C., Rubens, M. T., Sabharwal, J. & Gazzaley, A. Deficit in switching between
functional brain networks underlies the impact of multitasking on working memory in
older adults. Proc Natl Acad Sci U S A 108, 7212-7217, (2011).

Clapp, W. C. & Gazzaley, A. Distinct mechanisms for the impact of distraction and
interruption on working memory in aging. Neurobiol Aging 33, 134-148, (2012).

Vogel, E. K., McCollough, A. W. & Machizawa, M. G. Neural measures reveal
individual differences in controlling access to working memory. Nature 438, 500-503,
(2005).

Luck, S. J. & Vogel, E. K. The capacity of visual working memory for features and
conjunctions. Nature 390, 279-281, (1997).

Erickson, K. L. et al. Training-induced plasticity in older adults: effects of training on
hemispheric asymmetry. Neurobiol Aging 28, 272-283, (2007).

Piai, V. & Roelofs, A. Working memory capacity and dual-task interference in picture
naming. Acta Psychol (Amst) 142, 332-342, (2013).

Sekuler, R. & Ball, K. Visual localization: age and practice. J Opt Soc Am A 3, 864-867,
(1986).

Wechsler, D. Wechsler Adult Intellegence Scale. 3rd edn, (Psychological Corporation,
1997).

Folstein, M. F., Folstein, S. E. & McHugh, P. R. "Mini-mental state". A practical method
for grading the cognitive state of patients for the clinician. J Psychiatr Res 12, 189-198,
(1975).

Yesavage, J. A. et al. Development and validation of a geriatric depression screening
scale: a preliminary report. J Psychiatr Res 17, 37-49, (1982).

Wechsler, D. Wechsler Memory Scale-Revised Manual. (San Antonio, TX, 1987).
Wechsler, D. Wechsler Memory Scale - IV. (San Antonio, TX, 2009).

Delis, D., Kramer, J., Kaplan, E. & Ober, B. California Verbal Learning Test., (The
Psychological Corporation,, 2000).

Weschsler, D. Wechsler Adult Intelligence Scale - IV. (New York, 2008).

Tombaugh, T. N. Trail Making Test A and B: normative data stratified by age and
education. Arch Clin Neuropsychol 19, 203-214, (2004).

Stroop, J. Studies of interference in serial verbal reactions. Journal of Experimental
Psychology 18, 643, (1935).

Goodglass, H. & Kaplan, E. The Assessment of Aphasia and Related Disorders. .
(Philadelphia, PA, 1983).

Kertesz, A. Western Aphasia Battery. (San Antonio, TX, 1982).

Wilkinson, G. & Robertson, G. Wide Range Achievement Test 4 - Professional Manual. .
(Lutz, FL, 2006).

Matthews, C. & H, K. Instruction Manual for the Adult Neuropsychological Test Battery.
(University of Wisconsin, Madison, WI, 1964).

Lewis, R. & Kupke, T. Intermanual differences on skilled and unskilled motor tasks in
non-lateralized brain dysfunction. . The Clinical Neuropsychologist 6, 374-382, (1992).
Heaton, R., Grant, . & Matthews, C. Comprehensive Norms for an Expanded Halstead-
Reitan Battery. (Odessa, FL, 1992).

Ware, J. E., Jr. & Sherbourne, C. D. The MOS 36-item short-form health survey (SF-36).
I. Conceptual framework and item selection. Med Care 30, 473-483, (1992).

27



25

26

27

28

29

30

Cacioppo, J. T., Petty, R. E. & Kao, C. F. The Efficient Assessment of Need for
Cognition. Journal of Personality Assessment 48, 306-307, (1984).

Ophir, E., Nass, C. & Wagner, A. D. Cognitive control in media multitaskers. Proc Nat!
Acad Sci U S A4 106, 15583-15587, (2009).

Carver, C. S. & White, T. L. Behavioral-Inhibition, Behavioral Activation, and Affective
Responses to Impending Reward and Punishment - the Bis Bas Scales. Journal of
Personality and Social Psychology 67, 319-333, (1994).

Lacson, E., Jr. et al. A comparison of SF-36 and SF-12 composite scores and subsequent
hospitalization and mortality risks in long-term dialysis patients. Clin J Am Soc Nephrol
5, 252-260, (2010).

Small, B. J., Dixon, R. A., McArdle, J. J. & Grimm, K. J. Do changes in lifestyle
engagement moderate cognitive decline in normal aging? Evidence from the Victoria
Longitudinal Study. Neuropsychology 26, 144-155, (2012).

Sperling, G. & Dosher, B. A. STRATEGY AND OPTIMIZATION IN HUMAN
INFORMATION PROCESSING. Vol. 1 1-65 (Wiley, 1986).

28



