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Cognitive Assessment with Neurocognitive Screening Tools
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ABSTRACT

Neurocognitive Disorders (NCDs) are widespread diseases, especially in elderly. The future possibility of having more
effective treatments has to deal with the lack of early disorder detection, which would enable patients to benefit the
most from them. Individual medical history, blood and cerebrospinal fluid tests, and neuroimaging, among other
tools, support the diagnostic process; neurocognitive screening tests also have an irreplaceable role to play in NCD
assessment. Ease of execution and low cost make these instruments to be so appreciate in clinical practice. Mini
Mental State Examination (MMSE), Repeatable Battery for the Assessment of Neuropsychological Status (RBANS),
Montreal Cognitive Assessment (MoCA), and Clock Drawing Test (CDT), used as firstlevel screening tools, will be at
the centre of this mini review. In the present work we will highlight the contribution made by these tests in NCD
assessment, emphasizing some interesting aspects recently emerged from the scientific literature.
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INTRODUCTION

Neurocognitive

(NCDs) are

characterized by a significant decrease in cognitive performance,

Disorders clinical syndromes
to which it is added a plethora of non-cognitive symptoms [1], by
which diagnosis and management may be difficult and,
moreover, expensive, and time-consuming. A treatment able to
prevent or stop NCD progression is not yet available, for the
time being. In order to enable patients to benefit the most by
effective therapies, and better manage the disease, it would be
desirable to reach an accurate diagnosis as soon as possible,
anyway [2]. Easy, cheap, and highly informative standardized
tools are needed to achieve this goal. Neurocognitive screening
tests are rightfully inserted in this regard, although numerous
other tools such as blood and cerebrospinal fluid, genetics, and
neuroimaging tests should cbviously not be ignored. Four tests
will be at the centre of the present work: Mini Mental State
Examination (MMSE), Repeatable Battery for the Assessment of
Neuropsychological Status (RBANS), Montreal Cognitive
Assessment (MoCA), and Clock Drawing Test (CDT). These
tests are brethren in their use as firstlevel screening tools, and
the aim of this review is to briefly describe their main features
and examine their strengths and weaknesses, also taking account
of some recent relevant scientific developments in the field.

LITERATURE REVIEW

MMSE
MMSE is a simple and largely used screening tool which
evaluates five cognitive domains (orientation, immediate

memory, attention and calculation, delayed memory, language
and praxis) [3]. The total score is between 0-30 and is the sum of
all domain partial score. This total score can be corrected on the
basis of age and educational level [4,5]. The interpretation of
this score is a matter of debate in the scientific literature:
different cut-off scores are frequently reported to discriminate
non-impaired and cognitively impaired subjects. Creavin, et al.
wrote a review on the topic: the authors noticed a prevalence of

24. and 25- points cutoff studies, though also studies with

“MMSE adjusted for education” had collected considerable
numbers of subjects [6]. They have nevertheless considered also
different cutoffs: every score between 14-30. Authors’

conclusions revealed that 24- and Zi—points cut-offs ensure
superimposable sensitivity (0.85-0.87, respectively) and specificity
(0.9-0.82), but remarking that isolated MMSE should not be
used to diagnose or exclude NCDs. Some later studies tried to

offer a contribute on this issue.
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Bertsias, et al. performed a study on 3140 patients aged >60
visiting primary care practices in Crete, Greece, using 24-point
cutoff. Beyond the results the patients achieved, the authors
noticed that chronic illnesses were associated with low MMSE
scores, though this test was able to identify the presence of mild
and major NCDs [7]. The chronic illness’ role in causing or
being associated with NCD is undoubtedly an interesting
scientific research topic.

Kvitting

(=4

et al. suggested to use 26-points cutoff to distinguish
impaired by healthy people up to the age of 93 [8]. They
conducted a study on municipality of Linképing, Sweden aged
85 to 93 residents, and the proposed cutoff would aim to
reduce the risk of falsenegative cases.

A meta-analysis conducted by Breton, et al. in 2019 compared

diagnostic accuracy of eight cognitive screening tests:
Addenbrooke’s Cognitive Examination Revised, Consortium to
Establish a Registry for Alzheimer’s Disease (CERAD)
Neuropsychological CDT-Sunderland,
Questionnaire for Cognitive Decline in Elderly, Memory
Alteration Test, MMSE, MoCA, and Quick Screen for Mild
Cognitive Impairment [9]. The authors concluded that MMSE

had the lower sensitivity in mild cognitive disorder detection.

Battery, Informant

According to the literature, MMSE is largely used also in patient
follow-up, in order to assess cognitive impairment after
pharmacological or non-pharmacological therapies [10-13].

RBANS

RBANS is a screening tool which evaluates five cognitive

domains (immediate memory, visuospatiab”consl:ructional
abilities, language, attention, delayed memory), each of which is
represented by an “Index Score” (IS) [14]. The total score, called
“Total Scale Index” (TSI), is the result of the five IS’ sum
conversion. ISes and TSI <85 indicates a probable cognitive
deficit, while <70 indicates fullblown impairment. RBANS
requires approximately 30 minutes-and dedicated specialists to
administer. It is certainly less widespread than other tests, but
given the possibility to evaluate every single domain, it is being
exploited in several disease cognitive assessment. Some
interesting recent studies on the topic will be now examined.
Qur research group performed a study [15] on 166 HIV-infected
subjects, demonstrating that RBANS may identify HIV.related
cognitive impairment. Immediate and delayed memory, and
attention were the most compromised domains. A
neuropsychological panel for RBANS comparison should help

to recognize effective RBANS' utility on this topic.

De la Torre, et al. performed a study on a Spanishspeaking
population with “severe mental illness”: patients with
schizophrenia, mood disorder and borderline personality
disorder were enrolled, while patients with any central nervous
system disease or alcohol or drug abuse - in addition to the
psychiatric diagnosis-were excluded [16]. Schizophrenia revealed
the most important differences from controls, but the small size
of the other samples could have weakened the result. The
authors concluded anyway that RBANS may be a valid tool for
cognitive impairment in psychiatric patients.
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Hantke, et al. in 2021 studied 153 wveterans referring
“complicated postdeployment heath concerns” [17]. Patients
were assessed with RBANS and also with Wechsler Test of Adult
Reading and Wechsler Adults Intellicence Scale. The authors
noticed patients with a diagnosis of posttraumatic stress
disorder (PTSD) achieved low scores on “story recall” a subtest
of “delayed memory” domain - while patients with traumatic
brain injury - with or without PTSD were not well assessed by
any administered test. These results suggest an unclear RBANS’
role in PTSD assessment.

Progressive supranuclear palsy (PSP) was the center of the study
performed by Duff, et al. in 2019 [18]. Three hundred four
patients were enrolled: one of the inclusion criteria was having a
MMSE 2 15. In this cohort, RBANS scores were related to PSP
symptoms, functional abilities and depression; visuospatial/
attention were the most

constructional abilities and

compromised domains.

Loughan, et al. studied RBANS scores performed by 82 patients
with primary brain tumor [19]. The age range was 19-81, in line
with RBANS’ validation [8]. Among the five domains, memory
and attention seemed to be the most impaired.

Cao, et al. compared 60 patients with alcohol-dependence with
40 healthy controls with RBANS and eventrelated potentials
[20]. The authors concluded that the combined use of these two
tests may be useful to assess cognitive impairment in alcohol-
dependent people. The study Beath, et al. performed in 2018
comparing RBANS and MoCA in mild cognitive impairment
(MCI) assessment will be discussed in the next section [21].

MoCA

MoCA is a quick screening tool which evaluates seven cognitive
domains: visuospatial/executive function, naming, attention,
language, abstraction, delayed memory and orientation [22]. It
requires approximately 10 minutes administering. The total
score is between 0-30 and is based on the partial scores from all
domains: a score > 26 indicates normal cognitive abilities. As in
MMSE case, the original cutoff is in question in the literature:
various authors propose to lower it to 23-24,/30 [23,24] in order
to avoid a number of false positives. The similarities between
MoCA and MMSE brought several research groups to compare
their accuracy [9,25,26]: MoCA's superiority in MCI detection
was agreed by all the authors, while MMSE was supposed to be
able to assess more advanced NCDs.

As mentioned in the previous section, Beath, et al. [21]
performed a cross-sectional study on a sample of 370 healthy
people comparing MoCA and RBANS. The authors found quite
similar performances from the two tests in predicting MCI,
sugeesting a MoCA cutoff lowering to 24. MoCA revealed good
HIV-associated
assessment, but again denouncing a cutoff lowering need [27].
another field of

resuls  also  in neurocognitive  disorder

Cognitive impairment after stroke is
application. Potocnik, et al. x revealed that patients performed
worse than healthy controls on MoCA [22].

Chapman, et al. carried out an interesting study on 48 stroke
survivors: the aim of the study was to prove the equivalence of
videoconference and face-to-face MoCA administration [28,29].

[
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Every patient completed the test in both “versions” on
approximately two weeks apart. The results revealed variability
between the two administrations, unfortunately. In spite of this,
we believe that research should promote the implementation of
similar studies, in order to further spread neurocognitive
screening.

CDT

CDT is a very simple neuropsychological test, whose

administration is extremely short [30]. Existing as an

independent test, clock drawing is also included in
“visuospatial/executive function” MoCA section [22].Various
CDT interpretations are reported in the literature, each one
with deeply different rating scales and cut-off scores [31]. Among
them, CERAD-CDT scores from 0 normal clock to 3 severe
impairment and appears to have a quite good sensitivity [32,33];
Schulman-CDT [34] scores from 1 normal clock to 6
unreasonable representation (e.g. the subject writes a word
instead of drawing a clock); Sunderland-CDT [35] and Rouleau-
CDT [36] score from 1 “worst” to 10-“best”, although using
different criteria to interpretate the drawing; finally, Tuokko-
CDT [37] considers clock drawing but also clock setting and
clock reading. It's interesting to note that wvarious scoring
systems seem correlate with different gray matter volume in
different brain areas [38,39], though a systematic review
conducted in 2019 by Supasitthumrong, et al. concluded that
CDT scores are not associated with consistent specific

anatomical lesions [40].

Duro, et al. studied the relationship between CDT and
decreased cerebral blood flow assessed with single-proton
emission computer tomography in MCI patients [41]. The
authors concluded that CDT scores correlated to low flow in
Alzheimer's disease key areas. In any case, the quick and easy
administration and the acceptability by subjects made CDT a
cood partner for MMSE in NCD screening and monitoring

[42].

Despite the improvements to diagnostics, CDT continues to be
recognized a valid screening tool in clinical practice for various
NCD etiologies. Duro, et al. performed a cross-sectional study
using CDT, MMSE, and MoCA [43]. Their conclusion
CDT's Alzheimer's

identification, however recommending caution for MCI patient

confirmed sensitivity  in disease

assessment.

Lolekha, et al. concluded that CDT may serve as a screening
tool for Parkinson’s disease dementia [44]. Cerezo, et al. studied
hypertension-mediated brain damage with CDT in 1414
hypertensive adult subjects [43]. The authors confirmed CDT's
usefulness to detect the damage, recognizing to CDT a better

sensitivity than MMSE's.

Champod, et al. were able to demonstrate that performance on
CDT in acute stroke patients were related to longterm
functional and cognitive outcomes, e.g. degree of independence
in daily living activities [46]. Finally, referring to delirium, which
is another common NCD [47], Meagher, et al. conducted a
systematic review in 2020 concluding that CDT had quite good
performances in delirium detection if used alone, but if MMSE
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was used together with it, CDT did not seem to add value to the
analysis [48]. We do not recommend CDT or MMSE use in
delirium assessment, anyway, preferring the 4 “A’s Test (4AT) in
the first instance, due to its sensitivity and specificity [49].

CONCLUSION

As in other medical fields, the more sensitive the tests, the more
specialist knowledge require. MMSE continues to be the most
used test, despite its relatively low sensitivity, especially due to
the ease of its administration. RBANS finds small space both in
the literature and in clinical practice, because its administration
is timerequiring and only dedicated specialist can perform it
Much more attention to this battery should be given, due to the
possibility to explore different cognitive domains separately, and
its application in different NCD etiologies. By the way, small
samples continue to limit scientific value of RBANS.

MoCA is a useful and spread cognitive tool; many authors agree
on the need to lower the original cutoff, in order to further
improve the test's performances. CDT, perhaps surprisingly,
continues to enjoy a high reputation in the literature, and its use
is extended too many NCD etiologies. In conclusion, the need
of early detection in NCD is partially satisfied by neurocognitive
screening tests, but their use in clinical practice is undoubtedly
necessary in order to identify patients for further evaluations.

REFERENCE

1. sazF LopezAnton R, Dewey ME, Ventura T, Martin A, Marcos G, et
al. Prevalence and implications of psychopathological non-cognitive
symptoms in dementia. Acta Psychiatr Scand. 2009;119(2): 107-116.
Hlavka JP, Mattke S, Liu JL. Assessing the Preparedness of
the Health Care System Infrastructure in Six European
Countries for an Alzheimer’s Treatment. Rand Health Q.
2019;8(3): 2.

3. Folstein MF, Folstein SE, McHugh PR. ‘Mini-mental state’. A practical
method for grading the cognitive state of patients for the clinician. |
Psychiatr Res. 1973;12(3): 189.195.

4. Crum BRM, Anthony JC, Bassett SS, Folstein MFE

Population-based MiniMental State

Examination by age and educational level. JAMA.

1903.269(18): 2386-2301.

Magni E, Binetti G, Bianchetti A, Rozini R, Trabucchi M. Mini-

Mental State Examination: a normative study in Italian elderly

population. Eur ] Neurcl. 1996;3(3): 198.202.

6. Creavin ST, Wisniewski S, NoelStorr AH, Trevelyan CM, Hampton T,
Raymnt D, et al. Mini-Mental State Examination (MMSE) for the

(]

norms for the

W

detection of dementia in clinically unevaluated people aged 65 and
over in community and primary care populations. Cochrane Database
Syst Rev. 2016:13(1): CDO011145.

Bertsias A, Symvoulakis E, Tziraki C, Panagiotakis S, Mathioudakis L,

Zaganas [, et al. Cognitive Impairment and Dementia in Primary Care:

=~

Current Knowledge and Future Directions Based on Findings From a
Large CrossSectional Study in Crete, Greece. Front Med (Lausanne).
2020;7: 592924.

8. Kyitting AS, Fillman K, Wressle E, Marcusson J. AgeNormative
MMSE Data for Older Persons Aged 85 to 93 in a Longitudinal
Swedish Cohort. ] Am Geriatr Soc. 2019;67(3): 534-338.



Salis F, et al.

10.

11.

12.

13.

14.

16.

18.

19.

20.

21.

22.

23.

24.

Breton A, Casey D, Arnaoutoglou NA. Cognitive tests for the
detection of mild cognitive impairment (MCI), the prodromal stage of
dementia: Meta-analysis of diagnostic accuracy studies. Int ] Geriatr
Psychiatry. 2019; 34(2): 233.242.

Pimouguet C, Le Goff M, Wittwer |, Dartigues |-F, Helmer C. Benefits
of Occupaticnal Therapy in Dementia Patients: Findings from a Real-
World Observational Study. ] Alzheimers Dis. 2017:56(2): 509-517.
Kim JO, Lee S], Pyo ]S, Effect of acetylcholinesterase inhibitors on
poststroke cognitive impairment and wvascular dementia: A meta-
analysis. PLoS One. 2020;15(2): £0227820.

Fonte C, Smania N, Pedrinolla A, Munari D, Gandelfi M, Picelli A, et
al. Comparison between physical and cognitive treatment in patients
with MCI and Alzheimer’s disease. Aging (Albany NY). 2019;11(10):
3138-3153.

McShane R, Westby M], Roberts E, Minakaran N, Schneider L,
Farrimond LE, et al. Memantine for dementia. Cochrane Database
Syst Rev. 2019;3(3): CD003154.

Randolph C, Tierney MC, Mohr E, Chase TN. The Repeatable
Battery for the Assessment of Neuropsychological Status (RBANS):
preliminary clinical validity. ] Clin Exp Neuropsychol. 1998;20(3):
310-319.

. Costaggiu D, Pinna E, Serchisu L, Barcellona D, Piano P, Ortu F, et al.

The Repeatable Battery for the Assessment of Neuropsychological
Status as a screening strategy for HIV.Associated Neurocognitive
Disorders. AIDS Care. 2021;33(3): 357-363.

De la Torre GG, Doval 3, Lapez-Sanz D, Garcia-Sedefio M, Ramallo
MA, Bernal M, et al. Neurocognitive Impairment in Severe Mental
Illness. Comparative study with Spanish Speaking Patients. Brain Sci.
2021;11(3): 389.

Hantke N, Adamson MM, Noda A, Lazzeroni LC, Beaudreau SA,
Yutsis M, aet al. Posttraumatic Stress Disorder-Associated Cognitive
Deficits on the Repeatable
Neuropsychological Status in a Veteran Population. Fed Pract.
2021:38(1): 28-34.

Duff K, McDermott D, Luong D, Randolph C, Bexer AL. Cognitive
deficits in progressive supranuclear palsy on the Repeatable Battery for

Status. ] Clin Exp

Battery for the Assessment of

the Assessment of Neuropsychological
Neuropsychol. 2012;41(5): 469.475.
Loughan AR, Braun SE, Lanoye A. Repeatable Battery for the
Assessment of Neuropsychological Status (RBANS): preliminary utility
in adult neurc-oncology. Neurooncol Pract. 2019;6(4): 289-296.

Cao H, Hou C, Huang 3, Zhou X, Yang ], Xu JB, et al. The Evaluation
of Cognitive Impairment in Alcohol-Dependent Patients Through
RBANS Combined With ERPs. Front Psychiatry. 2020;11: 598835.
Beath N, Asmal L, van den Heuvel L, Seedat S. Validation of the
Montreal cognitive assessment against the RBANS in a healthy South
African cohort. 8 Afr ] Psychiatr. 2018;24 :1304.

Nasreddine 78, Phillips NA, Bédirian V, Charbonneau S, Whitehead
WV, Collin I, et al. The Montreal Cognitive Assessment, MoCA: a brief
screening tool for mild cognitive impairment. ]| Am Geriatr Soc.
2003;533(4): 693.699.

Carson N, Leach L, Murphy KJ. A reexamination of Montreal
Cognitive Assessment (MoCA) cutoff scores. Int ] Geriatr Psychiatry.
2018;33(2): 379-388.

Thomann AE, Berres M, Goettel N, Steiner LA, Monsch AU.

Enhanced diagnoestic accuracy for neurocognitive disorders: a revised

] Aging Sci, Vol.9 ss.85 No: 1000001

26.

28.

29.

30.

3L

312.

33.

34.

36.

38.

39.

OPEN 8 ACCESS Freely available online

cutoff approach for the Montreal Cognitive Assessment. Alzheimers
Res Ther. 2020;12(1): 39.

. Siqueira GSA, Hagemann P de MS, Coelho D de S, Santos FHD,

Bertolucci PHF. Can MoCA and MMSE Be Interchangeable
Cognitive Screening Tools? A Systematic Rewview. Gerontologist.
2019:59(6): e743-2763.

Pinto TCC, Machado L, Bulgacov TM, RedriguesJunior AL, Costa
MLG, Ximenes RCC, et al. Is the Montreal Cognitive Assessment
(MoCA) screening superior to the MiniMental State Examination
(MMSE) in the detection of mild cognitive impairment (MCI) and
Alzheimer's Disease (AD) in the elderly? Int Psychogeriatr. 2019;31(4):
491.504.

Rosca EC, Albargouni L, Simu M. Montreal Cognitive Assessment
(MoCA) for HIV- Associated Neurocognitive Disorders. Neuropsychol
Rev. 2019;29(3): 313-327.

Potocnik J, Ovcar Stante K, Rakusa M. The validity of the Montreal
cognitive assessment (MoCA) for the screening of vascular cognitive
impairment after ischemic stroke. Acta Neurol Belg. 2020;120(3):
681-685.

Chapman JE, Cadilhac DA, Gardner B, Ponsford ], Bhalla R, Stolwyk
R]. Comparing facetoface and videoconference completion of the
Montreal (MoCA) in
survivors of stroke. | Telemed Telecare. 2019.
Freedman M, Leach L, Kaplan E, Winocur G, Shulman KI.
Clock drawing: A neuropsychological analysis. 1994.

Lee KS, Kim EA, Hong CH, Lee DW, Oh BH, Cheong HE. Clack

drawing test in mild cognitive impairment: quantitative analysis of

Cognitive Assessment community-based

four scoring methods and qualitative analysis. Dement Geriatr Cogn
Disord. 2008;26(6): 483-489.

Morris JC, Heyman A, Mohs RC, Hughes JP, Van Belle G, Fillenbaum
G, et al. The consortium to establish a registry for Alzheimer's disease
(CERAD). Part I. Clinical and neuropsychological assessment of
Alzheimer's disease, Neurology. 1989;39(9): 11591165,

Muller S, Herde L, Preische O, Zeller A, Heymann P, Robens S,
Elbing U, et al. Diagnostic value of digital clock drawing test in
comparison with CERAD neurcpsychological battery total score for
discrimination of patients in the eatly course of Alzheimer's disease
from healthy individuals. Sci Rep. 2019;9(1): 3543.

Shulman KI, Gold DP, Cohen CA, Zucchero CA. Clockdrawing and
dementia in the community: a longitudinal study. Int | Geriatr
Psychiatry. 1993;3(2): 487-496.

. Sunderland T, Hill JL, Mellow AM, Lawlor BA, Gundersheimer J,

Newhouse PA, et al. Clock drawing in Alzheimer's disease: A novel
measure of dementia severity. ] Am Geriatr Soc. 1989;37(8): 723-729.
Salmon DP, Butters N, Kennedy C, McGuire K.

Quantitative and qualitative analyses of clock drawings in Alzheimer’s

Rouleau I,

and Huntington's disease. Brain Cogn. 1992;18(1): 70-87.

. Tuokke H, Hadjistavropoulos T, Miller JA, Horton A,

Beattie BL. The Clock Test: Administration and scoring
manual. Toronto: Mental Health Systems. 1995.

Talwar NA, Churchill NW, Hird MA, Pshonyak I, Tam F, Fischer CE,
et al. The Neural Correlates of the ClockDrawing Test in Healthy
Aging. Front Hum Neurosci. 2019;13: 235.

Matsucka T, Narumoto ], Shibata K, Okamura A, Nakamura K,
Nakamae T, et al. Neural correlates of performance on the different
scoring systems of the clock drawing test. Neurosci Lett. 2011;487(3):
421-4125.



Salis F, et al.

40.

41.

42.

43.

44.

Supasitthumrong T, Herrmann N, Tunvirachaisakul C, Shulman K.
Clock drawing and neuroanatomical correlates: A systematic review.
Int ] Geriatr Psychiatry. 2019;34(2): 223-232.

Duro D, Cerveira P, Santiago B, Cunha M], Pedrosc de Lima JM,
Botelho MA, et al. Clock drawing test in mild cognitive impairment:
Correlation with cerebral perfusion in singlephoton emission
computed tomography. Neuropsychology. 2019;33(3): 617-632.
Shulman KI. Clockdrawing: is it the ideal cognitive screening test! Int
7 Geriatr Psychiatry. 2000;15(6): 548.361.

Durc D, Freitas S, TabuasPereira M, Santiago B, Botelho MA,
Santana L. Discriminative capacity and construct validity of the Clock
Drawing Test in Mild Cognitive Impairment and Alzheimer’s disease.
Clin Neuropsychol. 2019;33(7): 1159-1174.

Lolekha P, Tangkanakul C, Saengchatri T, Kulkeartprasert P. The Six-
item Clock-Drawing Scoring System: a rapid screening for cognitive

impairment in Parkinson’s disease. Psychogeriatrics. 2021;21(1): 24-31.

. Cerezo GH, Conti P, De Cechio AE, Del Sueldo M, Vicario A. Heart

Brain Federal Network. The clock drawing test as a cognitive screening

] Aging Sci, Vol.9 ss.85 No: 1000001

46.

48.

49.

OPEN 8 ACCESS Freely available online

tool for assessment of hypertension-mediated brain damage. Hipertens
Riesga Vasc. 2021;38(1): 13-20.

Champod AS, Gubitz GJ, Phillips S], Christian C, Reidy Y, Radu LM,
et al. Cleck Drawing Test in acute stroke and its relationship with

longterm functional and cognitive outcomes. Clin Neuropsychel.
2019;33(5): 817-830.

. American Psychiatric Association. Diagnostic and Statistical

Manual of Mental Disorders: Dsm-5. Amer Psychiatric Pub
Inc. 2013.

Meagher D, Williams OA, O'Connell H, Leonard M, Cullen W,
Dunne CP, et al. A systematic review and meta-analysis of the accuracy
of the clock drawing test (CDT) in the identification of delirium in
older hospitalised patients. Aging Ment Health. 2020;25(3): 1-10.
Bellelli G, Morandi A, Davis DHJ, Mazzola P, Turco R, Gentile 3, et
al. Validation of the 4AT, a new instrument for rapid delirium
screening: a study in 234 hospitalised older people. Age Ageing.
2014;43(4): 496.502.

L



