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Abstract

Background: Generally, little information is available on the cognitive status of institution-
alized elderly persons. The intelligent voice-guided digital assistant THALIE is a computer-
based device measuring memory, executive functions, language, visuo-spatial skills, and 
attention, developed to facilitate the cognitive assessment of residents in nursing homes.
Objective: The objective was to determine its feasibility of implementation for the clinical 
assessment of cognitive functioning in residents in nursing homes.
Methods: The computerized battery THALIE consisting of five neuropsychological tests 
and the traditional paper-and-pencil MMSE were administered to 14 elderly participants 
residing in three French nursing homes (EHPAD) who had mild-to-moderate cognitive 
impairment, potentially due to Alzheimer’s disease or related disorders. 
Non-parametric Spearman’s correlations were performed to assess the association be-
tween THALIE and MMSE scores. Individual neuropsychological performance profiles 
were determined.
Results: THALIE performances were weakly correlated with MMSE score. THALIE gave a 
better overview per resident of the extent of impairment of their various cognitive func-
tions than the MMSE used alone, and made it possible to identify less impaired functions.
Conclusion: The feasibility of THALIE computerized cognitive assessment of residents 
in nursing homes is confirmed. It allows to evaluate various neurocognitive functions in 
nursing-home residents and holds much promise for setting up personalized cognitive 
care plans for these subjects.
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Introduction
The aging of the general population in western 
societies has progressively increased the number 
of people at risk of cognitive decline (Niu, Alva-
rez-Alvarez, Guillen-Grima, & Aguinaga-Ontoso, 
2017) and admission to a long-term care facil-
ity such as a nursing home (Gaugler, Yu, Krich-
baum, & Wyman, 2009). Cognitive decline, and 
dementia characterized by cognitive and behav-
ioral functions leading to dependence for instru-
mental and basic activities of daily living, have 
been identified as major health care concerns 

among elderly nursing-home residents (Smith, 
Kokmen, & O'Brien, 2000).

Many nursing-home residents have moderate-to-
severe cognitive impairment and are diagnosed 
with dementia. A 22-year follow-up study based 
on the PAQUID French cohort (N=3777 commu-
nity-dwelling people aged 65 years and older) 
suggested that the elderly living in institutions 
present greater cognitive decline than their com-
munity-dwelling counterparts (Gonzalez-Colaco 
Harmand et al., 2014). In France, however, little 
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information is available on the cognitive status of 
institutionalized elderly persons.

The assessment and management of cognitive 
decline present a challenge for improving nurs-
ing-home care (Saliba et al., 2005). One of the 
roles of the psychologist in nursing homes is to 
assess the degree of residents’ cognitive impair-
ment with neuropsychological testing and to 
implement interventions based on cognitive and 
sensory stimulation.

While neuropsychological assessment reveals 
cognitive decline and improves the identification 
of individuals with dementia, traditional neuropsy-
chological testing can be time-consuming and 
resource-demanding despite the relative brevity 
of each of them, so it is not feasible in all settings.

For these reasons, the neuropsychological test 
mainly used in nursing homes in France is the 
Mini-Mental State Examination (MMSE), a brief 
test recommended among others by a panel of 
experts (Haute Autorité de Santé (HAS), 2011). 
In the literature of aging research, some corre-
lations were found between MMSE scores and 
performances in tests involving more complex 
functions such as memory and executive func-
tions. A review (Tombaugh & McIntyre, 1992) 
showed the validity of the MMSE compared 
against tests that putatively identify and measure 
cognitive impairment such as the clock-drawing 
data. Moreover, studies found a significant corre-
lation between MMSE scores and Trail-Making-
Test scores (particularly with TMT-B speed score: 
r=-0.54) in elderly subjects (Olivera-Souza et al., 
2000; Saint Martin, Sforza, Barthelemy, Thomas-
Anterion, & Roche, 2012). In MCI patients, stud-
ies found significant correlations between MMSE 
scores and TMT (with TMT-B, r=-.40), and verbal 
fluency (animal naming) scores (r=.38) (Jeffer-
son et al., 2006; McDonnell et al., 2019). In a 
sample of the French Three-City Study (n=1.516), 
the total MMSE scores and episodic memory 
evaluated by the Free and Cued Reminding Test 
(FCSRT) scores were also significantly correlated 
(with Total score: r=.32; Free score: r=.40 and 
Cued score: r=.27) (Carcaillon, Amieva, Auriaco-
mbe, Helmer, & Dartigues, 2009). Regarding the 
relationship between the MMSE and cognitive 
functioning in non-demented elderly adults over 
75 years of age, a study found that the predictive 
value of the MMSE is due to a subset of cog-
nitively demanding items that are heavily influ-
enced by both memory and visuospatial skills 
(Hill & Backman, 1995). One of the limitations of 
the MMSE, is that it is not sufficient to accurately 
assess specific cognitive functions. Yet various 
cognitive domains including episodic memory, 
executive functions, language, visuo-spatial 
skills, and attention, need to be evaluated (Albert 

et al., 2011) since they are associated to activi-
ties of daily living (Barberger-Gateau, Fabrigoule, 
Rouch, Letenneur, & Dartigues, 1999).

A new line of research is developing through the 
transfer of new technologies to the health sector, 
including cognitive evaluation and monitoring.

The use of computer technology is a promising 
solution to improve the quality of neuropsycho-
logical assessment (Parsey & Schmitter-Edge-
combe, 2013; Zygouris & Tsolaki, 2015). The 
challenges are multifaceted such as improving 
cognitive evaluation when there are not enough 
specialized centers, alleviating mechanical tasks 
to improve clinical observation and the relation-
ship with the patient, automating the time-con-
suming aspects (e.g., scoring) of tasks, facilitating 
the storage of data and patient follow-up and 
providing support when interpreting the findings.

Computerized neuropsychological batteries of-
fer advantages over traditional paper-and-pencil 
tests such as ease and standardization of admin-
istration (Fillit, Simon, Doniger, & Cummings, 
2008; Schatz & Browndyke, 2002; Zygouris & 
Tsolaki, 2015). Several computerized test batter-
ies have been developed for the cognitive evalu-
ation or brief screening of older adults with mild 
cognitive impairment or dementia (for reviews, 
(Koo & Vizer, 2019; Zygouris & Tsolaki, 2015)).

To our knowledge, however, there is no available 
test battery designed for use in nursing homes 
in France. We have now developed the intelli-
gent voice-guided digital assistant THALIE using 
an iterative user-centered approach in nursing 
homes for needs assessment, goal/task analysis, 
users interfaces design, and prototyping (John-
son, Johnson, & Zhang, 2005).

THALIE is a computer-based device measuring 
some aspects of memory, executive functions, 
language, visuo-spatial skills, and attention. Five 
conventional neuropsychological tests were de-
veloped and incorporated into THALIE. In order 
to facilitate the cognitive assessment of residents 
in nursing homes, we developed this computer-
based neuropsychological device. This study 
aimed to determine the feasibility of implemen-
tation of THALIE for the clinical assessment of 
cognitive functioning (memory, executive func-
tions, language, visuo-spatial skills, and atten-
tion) in residents in nursing homes. 

Methods
Study population
Residents, who were all volunteers, were re-
cruited in three nursing homes (Etablisse-
ment d’Hébergement pour Personnes Agées 
Dépendantes, EHPAD) in the department of Gi-
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ronde, in France. They were clinically suspected 
of having mild-to-moderate cognitive impair-
ment potentially due to Alzheimer’s disease or 
related disorders.

The medical staff from each nursing home in-
vited eligible patients to participate in the study.

Inclusion criteria were as follows:
(1) Having a Mini-Mental State Examination 
(MMSE) score > 10
(2) Being at least 60 years old
(3) Benefiting from cognitive follow-up in the in-
stitution (MMSE)
(4) Not suffering from major depressive disorder 
according to clinical evaluation

All participants and/or legal representatives pro-
vided written informed consent, and the study 
was approved by the ethical committee (consul-
tative committee for the protection of persons 
participating in biomedical research, Comité de 
Protection des Personnes [CPP] Sud-Est VI).

Design
A battery of neuropsychological tests was ad-
ministered by trained neuropsychologists in each 
institution. First, participants were administered 
the traditional paper-and-pencil MMSE to evalu-
ate global cognition (Hugonot-Diener, 2001). 
Second, they received a session lasting up to 60 
minutes with THALIE. This session could be split 
over a period of up to 15 days. In parallel, usabil-
ity and acceptability scales were completed by 
users (residents and the neuropsychologists) after 
each administration (not detailed here).

Neuropsychological tests
The neuropsychological battery comprised the 
following:

A paper-and-pencil reference test
The MMSE (Derouesné et al., 1999; Folstein, Fol-
stein, & McHugh, 1975; Hugonot-Diener, 2001) 
is one of the most widely used standardized 
neuropsychological tests for quantifying global 
cognitive functioning and cognitive change in 
clinical geriatric. It includes 30 items and as-
sesses orientation, memory, attention, language, 
and praxis (Total score, range 0-30). Age, gen-
der, and education-based normative data were 
established on a French population (Lechevalli-
er-Michel, Fabrigoule, Lafont, Letenneur, & Dar-
tigues, 2004).

Five computerized tests from the THALIE soft-
ware application
The Clock-Drawing Test (Sunderland et al., 1989; 
Wolf-Klein, Silverstone, Levy, & Brod, 1989), 
which is commonly used in clinical assessment, 
is a simple and reliable test which draws upon 

memory, visuo-constructive and visuo-spatial 
abilities, and executive functions. A pre-drawn 
circle represents a clock face. The participant is 
required to put in the numbers so that it looks 
like a clock and then set the time to 10 minutes 
past 11. There is no time limit. The maximum 
score is 7 points (presence, sequencing and posi-
tion of numbers, and presence, placement, and 
size difference of hands). The time spent com-
pleting the test is also considered.

The 5-word test (5WT) (Dubois et al., 2002), 
which is a verbal memory test evaluating the 
ability to learn and recall a shortlist of five words 
presented with a semantic cue to control for 
memory encoding. The learning phase is fol-
lowed by a recall consisting of retrieving the 
words, first spontaneously (“free recall”), and 
then with the help of a semantic cue (“cued 
recall”) for those items not retrieved by a free 
recall. A five-minute interference nonverbal task 
(i.e., Clock-Drawing Test) separates the imme-
diate and a delayed recall phase. It is a simple 
and reliable test for evaluating episodic memory 
in aging with sensitivity and specificity in iden-
tifying patients with Alzheimer’s disease (AD) 
(Cowppli-Bony et al., 2005). It distinguishes 
between simple difficulties in the retrieval of 
stored information (facilitated by cuing) and 
genuine storage deficits characterizing typical 
Alzheimer’s disease (not facilitated by cuing). 
The measures used were Total immediate recall 
(Sum of Free immediate recall and cued immedi-
ate recall) (range 0-5), Total delayed recall (Sum 
of Free delayed recall and cued delayed recall) 
(range 0-5), Total Score (Sum of Total immedi-
ate recall and Total delayed recall) (range 0-10) 
and Total Weighted Score (the weight of free re-
call scores is doubled compared to cued recall 
scores) (range 0-20).

The Trail-Making Test (TMT) (Tombaugh, 2004), 
which is a two-part neuropsychological test re-
flecting executive functioning. Participants are 
required to connect numbered circles in sequen-
tial order in the TMT-A, whereas they have to 
connect numbered and lettered circles in alter-
nating numerical-alphabetical order in the TMT-
B (i.e., 1-A-2-B, etc.). TMT-A time is considered 
as a measure of processing speed, while TMT-
B time is viewed as an index of flexibility. The 
scores are the time (in seconds) needed to com-
plete the sequence and the number of correct 
responses for Part A and B, and perseverative 
errors (failure to alternate between number and 
letter sequences) for Part B. Age, gender, and ed-
ucation-based normative data were established 
on a French population (Amieva et al., 2009).

Zazzo’s Cancellation Task (Zazzo, 1974), which 
measures selective attention and speed informa-
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tion processing to cross out as fast and as exactly 
as possible 125 target signs contained in 40 lines 
of signs. Only the first eight lines comprising 29 
target signs were performed here (Fabrigoule et 
al., 1998). Two scores are considered: the num-
ber of signs correctly crossed out and the time 
spent to complete the test. Age, gender, and ed-
ucation-based normative data were established 
on a French population (Lechevallier-Michel, et 
al., 2004).

Isaacs Set Test (Isaacs & Kennie, 1973), which 
measures the semantic verbal fluency ability and 
speed of verbal production to generate lists of 
words in four specific semantic categories (color, 
animal, fruit, and city) in 15s and in one-minute 
time periods. Number of correct responses, 
non-conscious repetitions, and intrusions were 
considered. Age, gender, and education-based 
normative data were established on a French 
population (Lechevallier-Michel, et al., 2004).

Conception and development
Regarding the design process, THALIE was de-
veloped by an interdisciplinary team composed 
of clinicians, researchers, ergonomists, engineers, 
and programmers. In the design and develop-
ment stages, usability tests were iteratively per-
formed on a convenience sample of residents 
and neuropsychologists in the institutions to de-
fine needs, specify requirements, optimize func-
tionalities and affordance, and test interactions 
with the application (user-centered approach).

Interfaces and functionalities
THALIE is an intelligent voice-guided digital as-
sistant. It carries out repetitive and mechanical 
tasks and ensures that tests and procedures are 
standardized. It automatically generates a de-
tailed assessment report including tables sum-
marizing performance after testing. A password 
protects access to the application. There is no 
need for an internet connection to run it and it 
includes video tutorials to allow professionals 

to familiarize themselves with it. A link to 
video tutorials and instructions/recommen-
dations for use of THALIE is available on 
http://www.sanpsy.univ-bordeauxsegalen.
fr/THALIE/

THALIE has two separate interfaces:
(1) An interface intended for patients on a 
tablet computer to visualize and perform 
tests in a multimodal way using a stylus on 
the touch screen and microphone. This in-
terface allows tactile recording for grapho-
motor productions and voice recording for 
language productions.
(2) An interface intended for the profes-
sional that is displayed on a separate com-
puter screen connected to a keyboard and 

a mouse to start the tests, to visualize on-screen 
instructions or run vocal instructions, to verify 
optional additional instructions, to monitor the 
progress of the test, to review or listen again to 
patients’ productions, to facilitate immediate or 
delayed scoring of the results (qualitative and 
quantitative semi-automatic scoring system) and 
to print the synthesis of the results. Instructions 
are given in synthetic voice format through the 
computer’s speakers. The clinician could acti-
vate or deactivate the voice guidance function 
as desired and take control of the test procedure 
if necessary.

Statistical analyses
Descriptive analyses
Quantitative variables were expressed as mean ± 
standard deviation (SD), and qualitative variables 
were expressed as relative frequency.
	
Comparative analyses
Non-parametric correlations (Rho Spearman) 
with Bonferroni’s adjusted level of significance 
were computed between the MMSE score and 
scores on the cognitive variables of THALIE.

Individual profiles
Each performance of residents on the cognitive 
tests (MMSE, Trail-Making-Test, Zazzo’s Can-
cellation Task, and Isaacs Set Test) was classi-
fied according to normative data distributions 
established in a French population (Amieva, et 
al., 2009; Lechevallier-Michel, et al., 2004). The 
indicators classified performance from worse 
to better performance: lower percentile (<10P, 
10th percentile), between 10th percentile and 
first quartile (10P-Q1), between first and second 
quartiles (Q1-Q2), between second and third 
quartiles (Q2-Q3), and highest quartile (>Q3, 
third quartile).

For the sake of convenience, percentile or quar-
tile classifications for task completion times were 
reversed to match the lower percentile or quar-
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tile with poor performance as for the classifica-
tion of other cognitive variables.

Therefore, individual neuropsychological per-
formance profiles were determined according 
to the performance on the different tests. TMT-
B completion task reaction times were not ana-
lyzed here because of the low number of correct 
responses and the possible premature interrup-
tion of the task.

Results
Fourteen residents (10 females) were recruited 
(Table 1). All participants were right-handed. 
Regarding their legal status, two (14.29%) were 
under guardianship. All participants had a nor-
mal or corrected vision and normal prehension. 
85.71% of participants (12 out of 14) had a nor-
mal or corrected audition. 69.23% (9 out of 13) 
had more than one concomitant pathology and 
42.86% (6 out of 14) had more than five con-
comitant treatments.

Complete data for each THALIE test
Percentages of complete data for each test re-
corded with THALIE were as follows: Clock-
Drawing Test: 71.43% (10 out of 14); 5-Word 
Test (5WT): Immediate recall: 71.43% (10 out 
of 14) and Delayed recall: 42.86% (6 out of 14); 
Trail-Making Test (TMT) TMT-A: 92.86% (13 out 
of 14) and TMT-B: 85.71% (12 out of 14); Zazzo 
test: 85.71% (12 out of 14) and Isaacs Set Test: 
92.86% (13 out of 14).

Withdrawal from THALIE tests

Percentages of withdrawal from each test record-
ed with THALIE were as follows: Clock-Drawing 
Test: 21.43% (3 out of 14 with 2 at the initiative 
of the neuropsychologist and 1 at the initiative 
of the resident, and because of motor and visual 
difficulties, and significant hand-tablet interfer-
ence when the hand touched the surface of the 
tablet); 5WT: 7.14% (1 out of 14 at the initiative 
of the neuropsychologist because of significant 
anxiety of the resident); Trail-Making Test (TMT): 
0%; Zazzo test: 7.14% (1 out of 14 at the initia-
tive of the resident because of visual difficulties) 
and Isaacs Set Test: 0%. Five of the withdrawals 
concerned only 4 residents (2 withdrawals were 
observed for a particular resident on the Clock-
Drawing Test and the 5WT).

Association between THALIE cognitive tests 
and MMSE
Correlations between the MMSE and the THALIE 
cognitive tests were significant for the number 
of correct signs of Zazzo’s Cancellation Task or 
exhibited a trend to significance for the Total im-
mediate recall of 5-words Test and the number of 
correct responses of Isaacs Set Test (Table 2).

Individual profiles of cognitive performances
Table 3 shows that the worst performances (<10P 
and 10P-Q1) were observed on the MMSE, on 
the TMT-B (i.e., correct responses and especially 
perseverative errors), and on completion time in 
Zazzo’s cancellation task. Performances for oth-
er variables of THALIE tests (i.e., TMT-A correct 
responses, TMT-A completion time, Zazzo cor-
rect signs, Isaac Set Test correct responses) were 
more heterogeneous and contrasted between  
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residents. Some residents had 
performances above the median 
(Q2-Q3) or even above the third 
quartile (>Q3), while others had 
low performances. 

Discussion
With the increase in the number 
of elderly people at risk of cogni-
tive decline (Niu, et al., 2017) and 
admission to a long-term care 
facility such as a nursing home 
(Gaugler, et al., 2009), the assess-
ment and management of cogni-
tion present a challenge to im-
prove nursing-home care (Saliba, 
et al., 2005).

Since neuropsychological testing 
can be costly and time-consum-
ing, THALIE uses a set of emerg-
ing technologies to assist the cli-
nician in the assessment of cogni-
tive disorders in patients suffering 
from cognitive impairment.

This preliminary study demon-
strates the feasibility of imple-
mentation and measurement us-
ing THALIE to evaluate cognition 
and memory (executive functions, 
visual-spatial skills, processing 
speed and cognitive flexibil-
ity, episodic memory) in nursing-
home residents who scored 10 or 
more on the MMSE.

The percentage of complete data 
recorded for each THALIE test 
was acceptable (Clock-Drawing 
Test, 5WT, TMT, Zazzo, and 
Isaacs Set Test) and exceeded 
70%, except for delayed recall on 
the 5WT due to technical prob-
lems. Moreover, the oldest (age ≥ 
84 years in our sample) patients 
did not refuse any THALIE neu-
ropsychological test, and only 
five withdrawals occurred.

Few correlations were found be-
tween THALIE scores and the 
standard version of the MMSE 
scores in elderly nursing-home 
residents presenting mild-to-
moderate cognitive impairment. 
These few correlations between 
THALIE scores and the MMSE 
scores could be due to a subset 
of cognitively demanding items 
in this latter that imply memory, 
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visuospatial skills (Hill & Backman, 1995), and 
executive components. Therefore, further studies 
will have to examine more precisely convergent 
validity of THALIE sub-tests with the paper-and-
pencil versions of the same tests or standard neu-
ropsychological tests assessing the same domains.

Apart from these few correlations with the 
MMSE, THALIE results showed more contrasted 
patterns of performances. The MMSE score was 
low in all residents except two. While some resi-
dents performed poorly on the MMSE, their per-
formance was better on some THALIE variables, 
thus highlighting the variability in the extent of 
their impaired cognitive functions. On the oth-
er hand, two residents who had higher MMSE 
scores performed less well on several THALIE 
variables. THALIE was informative even in good 
performers on the MMSE since it provided great-
er insight into the efficacy of their cognitive pro-
cesses. These results underline the limitation of 
using the MMSE alone.

Overall, the most complex tests produced the 
most impaired performances, especially those 
involving processing speed and executive func-
tions components. Scores were more consistently 
lower on the TMT-B (i.e., correct responses and 
especially perseverative errors) and completion 
time in Zazzo’s cancellation task. The impaired 
TMT-B performances in most residents were ex-
pected because this test calls upon mental flexi-
bility, which is known to be impaired early in the 
course of cognitive decline (Amieva et al., 1998). 
Regarding Zazzo’s cancellation task, the speed 
component was more consistently impaired than 
the correct detection of signs per se. This result 
is in line with a previous study (Amieva, Rouch-
Leroyer, Letenneur, Dartigues, & Fabrigoule, 
2004) showing that cognitive slowing is already 
present at a stage where target detection skills 
are not yet impaired in pre-demented subjects.

As expected, a wide variability on TMT-A and 
Isaacs Set Test performances was observed be-
tween residents, with some having preserved 
performances. The TMT-A is a simple test where 
numbers are linked in ascending order, a very 
automatic process. Regarding the Isaacs Set Test, 
the inter-individual variability in performances 
demonstrates the relative preservation of ver-
bal fluency and semantic memory capacities in 
some residents.

This overall pattern of results underlines the limi-
tation of using the MMSE alone and the contri-
bution of testing the cognitive functions evalu-
ated by THALIE (semantic memory, executive 
functions, attention, and processing speed) to 
gain a more precise overview of the impaired or 
relatively preserved capacities of subjects. This 

is crucial since memory, attention and executive 
functions are closely related to activities of daily 
living (Barberger-Gateau, et al., 1999; Vaughan & 
Giovanello, 2010).

In conclusion, THALIE provides a finer analysis 
via individual profiles of the less altered cognitive 
processes that may then be the target of a person-
alized cognitive care plan within the institution.

Computerized batteries offer advantages over 
traditional paper-and-pencil neuropsychologi-
cal tests (Fillit, et al., 2008; Parsey & Schmitter-
Edgecombe, 2013; Schatz & Browndyke, 2002; 
Zygouris & Tsolaki, 2015) such as standardiza-
tion of administration, thus limiting examiner 
bias and improving the reproducibility of testing. 
The automated and accurate capture of response 
parameters reveals the quantitative and qualita-
tive aspects of the response, while the automatic 
scoring decreases the eventuality of rating er-
rors. These automatic features promote interac-
tion between the examiner and the patient by 
discharging the former of the “mechanical and 
systematic” aspects of administering tests and 
scoring. Automatic storage allows better data 
management, closer follow-up of individual per-
formances over time, and more accurate trans-
mission of information between health care staff. 
Finally, computer-based cognitive batteries seem 
less intimidating than the commonly used paper-
and-pencil neuropsychological tests (Gamaldo 
et al., 2018). These presumed assets will need to 
be verified in further studies, notably by study-
ing user experience, quality of patient-clinician 
relationships, and saving time.

THALIE is therefore an innovative tool for the as-
sessment and management of cognitive decline 
in nursing homes. However, its test-retest reli-
ability needs to be studied to ensure the quality 
of patient follow-up. Therefore, additional stud-
ies in nursing homes with larger samples and a 
follow-up period are needed.

More broadly, THALIE could prove useful in 
memory clinic settings. Indeed, dementia re-
mains largely underdiagnosed (Waldemar et 
al., 2007). A critical aspect of dementia is the 
early diagnosis (Haute Autorité de Santé (HAS), 
2011), which provides an opportunity for inter-
ventions (Kivipelto, Mangialasche, & Ngandu, 
2018; Rodakowski, Saghafi, Butters, & Skidmore, 
2015). Further studies will have to demonstrate 
external validity of THALIE by its ability to distin-
guish healthy controls from cognitively impaired 
older adults (i.e., patients with MCI or AD) or to 
distinguish between various degrees of cognitive 
impairment (i.e., patients with MCI versus AD, or 
versus other types of dementia).
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Conclusion
To conclude, this study confirms that computer-
ized cognitive assessment by THALIE is a feasible 
method for evaluating memory and other areas 
of cognitive functioning such as attention and 

executive functioning in elderly nursing-home 
residents. THALIE may enrich the evaluation of 
these cognitive components which are highly as-
sociated with activities of daily living and helps 
in setting up personalized care plans.
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