Neuropsychological assessment
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Participants were administered a neuropsychological test battery including the following cognitive
tests: MMSE, Ray Auditory Verbal Learning Test (RAVLT), a Greek version of the “FAS” verbal
fluency test, Rey-Osterrieth Complex Figure Test (ROCFT), Rivermead Behavioral Memory Test
(RBMT), Test of Everyday Attention (TEA) items 1, 4, & 6, and Trail Making Test part B. It also
included the following functional scales: Functional Rating Scale for Symptoms of Dementia (FRSSD),
Functional Cognitive Assessment Scale (FUCAS), and Clinical Dementia Rating (CDR). Furthermore,
the battery included the following measures of depression, anxiety, and neuropsychiatric symptoms:
Beck Anxiety Inventory (BAI), Beck Depression Inventory (BDI), Geriatric Depression Scale (BDS),
and the Perceived Stress Scale (PSS). The battery was used to gather qualitative and quantitative data
on all participants and help the neurologist provide an accurate diagnosis. MMSE, RAVLT, ROCFT,
and RBMT were used to assess cognitive functioning and aid diagnosis, FUCAS and FRSSD for
assessment of activities of daily living (ADL), and GDS was used to determine the presence of
depressive symptoms. The rest of the tests were included to provide qualitative data and examine the
correlations between VSM performance and performance in tests assessing specific cognitive domains.
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Virtual reality cognitive training application
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The virtual super market (VSM) application has been developed by the Information Technologies

Institute in collaboration with the Greek Association of Alzheimer’s Disease and Related Disorders

(GAADRD). It is a simple VR cognitive training program with a low degree of immersion, based on

the state of the art in the field of VR applications for cognitive assessment. It runs on any tablet device

with Android® operating system, whereas PC and web-based versions also exist. The application has

been described in detail in a previous study [15].
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The VSM is designed to mimic one of the most common activities of daily living, daily shopping
in a super market. It features a short demographics questionnaire followed by instructions before the
user can engage in the virtual experience. A shopping list is provided to the user who is allowed to
navigate freely, buy the products he or she is instructed to buy, and proceed to pay at the till, by
entering the correct amount. The application is aimed at training a multitude of cognitive processes
namely visual and verbal memory, executive function, attention, and spatial navigation with the
emphasis placed on executive function. The need of simultaneous activation of different cognitive
processes makes the program challenging enough to correspond to the ability of the target population
while reducing ceiling effects. Randomization of the shopping list in each trial allows the application to
maintain its difficulty level and limit learning effects.
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In this study, a modified version of the VSM exercise, the VSM remote assessment routine
(VSMRAR), was used. VSM-RAR is an automated administration protocol which includes 5
administrations of the VSM exercise in each of the available difficulty levels, starting at level 1 and
progressing up to (and including) level 4, for a total of 20 administrations of the exercise. These
administrations are preceded by 5 familiarization administrations at difficulty level 1. The score of
familiarization administrations is not calculated, as their main aim is to allow the user to get
accustomed to the exercise before his or her performance is assessed. The large number of
familiarization administrations in combination with the fact that participants had also participated in the
previous VSM study (and were familiar with the exercise) ensured that there would be limited variation

in performance due to lack of familiarization or misunderstanding of instructions.

FEARTES > BEHVSMSENELRA - VSMEFERF T2 (VSMRAR) - VSM-RARE—

{8 BB LB R - H o EfEVSMSERYSE £ EHFT > Hrhfg— (8 o] (i ARVEERE AR - fE18k
fta - WAERET] (MEAE) 48K > RILHETT20RGRE - 5B EUE FS(E A HEE —SHTPGRTTIEL
HRFTHETT o FRSRE AT AT R B IR R P £ 22 H By S s A A et Y R
i ZFIAEARE - KEALRITHENE GBS HEEWIA T JerifyVSMSE (IL2EZ R
H) WEE > MERASEIIRE R 6= SRR iR s < T E E T8 -

Administration of the cognitive training exercise
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Participants were given a 10-inch tablet PC with custom software that launched the VSM-RAR
application on startup, which they could keep at their home for one month. They were instructed to
self-administer the cognitive exercise at least once a day and they were informed that they were
allowed to administer the exercise as many times as they wanted; however, they were advised not to
administer the exercise more than 5 times each day as this could lead to fatigue. They were informed
that the exercise featured a program of increasing difficulty which would raise the difficulty level after
5 administrations in each difficulty level. More specifically they were informed that the program
featured 5 training administrations at difficulty level 1 followed by 5 administrations in each of the 4
difficulty levels. After the completion of the program, the difficulty settings were unlocked and the
participants were able to select the difficulty level they wanted. One training administration was
conducted at a day center of the GAADRD under the supervision of a psychologist while subsequent
administrations were carried out in the participants’ homes.
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