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Abstract

Background The current COVID-19 pandemic has abruptly catalysed a shift towards remote assessment in neuropsycho-
logical practice (tele-neuropsychology, t-NPs). Although the validity of t-NPs diagnostics is gaining recognition worldwide,
little is known about its implementation in Italy. The present review by the Italian working group on tele-neuropsychology
(TELA) aims at describing the availability, psychometric properties, and feasibility of t-NPs tools currently available in Italy.
Methods Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines were followed. This
work was pre-registered on the Prospective Register of Systematic Reviews (PROSPERO; CRD42021239687). Observa-
tional studies reporting telephone-, videoconference- or web-based assessment of cognition/behaviour in Italian both healthy
participants (HPs) and patients were included. Bias assessment was performed through ad hoc scales.

Results Fourteen studies were included from an initial N=895 (4 databases searched). Studies were subdivided into those
focused on psychometric properties and those characterized by a predominant applied nature. The majority of studies
addressed either adult/elderly HPs or neurological/internal patients. Multi-domain screening tools for cognition, behaviour,
mood/anxiety and quality of life were the most represented. Findings regarding validity, reliability, sensitivity, specificity
and clinical usability were reported for cognitive screenings — the telephone- and videoconference-based Mini-Mental State
Examination and the Telephone Interview for Cognitive Status.

Discussion Positive albeit preliminary evidence regarding psychometric properties and feasibility in both clinical and non-
clinical populations of Italian t-NPs brief screening tools are herewith provided. Further studies exploring clinical usability of
t-NPs and psychometric properties/feasibility of tests for the in-depth assessment of specific cognitive domains are necessary.
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Introduction

The ongoing pandemic due to the novel coronavirus dis-
ease (COVID-19) has catalysed a physiological, although
slowly ongoing, shift towards tele-neuropsychology (t-NPs)
in healthcare systems [1]. Indeed, while before the pandemic
t-NPs has been primarily employed either in those settings
not allowing traditional care [2] or in Countries covering
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large territories [1, 3], an unprecedented increase of its
application has been witnessed in response to the pandemic
[4].

Neuropsychological (NPs) practice had indeed to move
from traditional, face-to-face examinations towards remote
interactions between patients and practitioners [S]. This
abrupt transition not only led clinicians to adopt unprec-
edented solutions for NPs assessment, but also prompted
researchers to explore the equivalence of remote vs. in-per-
son evaluations [6, 7], as well as to adapt standard NPs tests
to remote administrations [3].

Increasing interest has been devoted to diagnostic t-NPs
also with the broader aim of providing a more widespread,
effective, and efficient access to such healthcare services [7].
Indeed, patients with medical conditions affecting cognition/
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behaviour may have poor access to in-person NPs evalua-
tions due logistical issues — this possibly hampering/delay-
ing the early detection of NPs deficits and thus negatively
impacting patients’ prognosis [8]. Moreover, it has already
been proposed how t-NPs may become essential also for the
longitudinal monitoring of these clinical populations [4, 9].

This emerging picture is well represented in Italy, which
witnessed an exponential rise of attention towards t-NPs in
the absence of gold standards/good practices [10]. Indeed,
although in 2012 the Italian National Healthcare System
provided national address lines for telemedicine,! there had
not been many chances for them to be widely implemented
— as traditional care was still predominant until the first
months of 2020. After all, such address lines highlight that
remotely delivered healthcare services are not meant to
entirely replace those provided within traditional, in-person
settings (page 10)!. By contrast, telemedicine is intended to
be evidence-based — i.e., to be practiced according to cur-
rent national and international scientific contributions on the
topic, also with specific regard to target diseases (page 28)".

Recent international systematic reviews have highlighted
that NPs instruments administered via videoconference/over
the telephone are featured by high psychometric (e.g., valid-
ity, reliability) and diagnostic (e.g., sensitivity, specificity)
quality [1, 3, 11, 12], as well as that videoconference-based
t-NPs assessments are substantially comparable to in-per-
son evaluations [11]. Consistently, limited albeit promising
evidence on the validity and reliability of web-based NPs
tools have been provided [13, 14]. Altogether, the aforemen-
tioned findings appear to endorse the feasibility of t-NPs
approaches.

However, given the relevance of socio-demographic, cul-
tural and language differences in NPs testing [15], evidence
of the feasibility and statistical goodness of such approaches
have to be examined with respect to any country/language-
specific context. Furthermore, little is known about psycho-
metric properties, clinical usability and experimental appli-
cations of Italian t-NPs tools.

The present systematic review was thus performed by a
collaborative panel of experts coming from different areas of
Italy — the Italian working group on tele-neuropsychology
(TELA; https://tela20.net/) — in order to shed light on the
state of the art of remote NPs testing in this Country. By car-
rying out such an investigation, we set ourselves the broader
aim to provide handy insights to both Italian clinicians and
researchers in the field of t-NPs, as hopefully promoting
further studies on the topic.

! http://www.sal v.it/portal mentazion 2 2 1.sp?lin
ua=italiano&id=2129
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Methods

The present systematic review was performed according to
the Preferred Reporting Items for Systematic reviews and
Meta-Analyses guidelines (PRISMA) [16]. PRISMA check-
list is provided in Supplementary Table 1. This systematic
review was pre-registered on the International Prospective
Register of Systematic Reviews (PROSPERO) - identifica-
tion number: 2021 CRD42021239687 (https://www.crd.
york.ac.uk/prospero/display_record.php?ID=CRD4202123
9687).

Search strategy

The online search strategy was conducted through the major
public scientific databases —PubMed, PsychInfo, Embase,
and Scopus — and ended on March 15, 2021. The following
search terms were entered into the databases: (ital*) AND
(cognit* OR neuropsychol* OR psychometri* OR teleneu-
ropsychol* OR tele-neuropsychol*) AND (assess* OR
screen® OR test OR evaluat*) AND (telephon* OR phone
OR telephone-based OR phone-based OR remote OR vide-
oconferenc* OR webcam OR telehealth OR tele-health OR
telemedic* OR web OR self-administered OR online). Fields
of search were the title, abstract and possibly key words and
subjects/indexing. No date limit was set, and only contribu-
tions written in English or Italian language were included.
Grey literature was not searched for. Cross-referencing
papers were further examined for relevant articles during
the initial search.

Inclusion and exclusion criteria

Both observational studies (cross-sectional and longitudinal)
and case report/series performed in Italy and quantitatively
assessing, in Italian, cognition and/or behaviour in both
healthy individuals and patients affected by different medi-
cal conditions were considered for eligibility. For a study to
be included, it had to report telephone-, videoconference- or
web-based NPs assessment tools being remotely adminis-
tered with or without supervision. Abstracts, reviews, meta-
analyses, research protocols, qualitative studies and opinion
papers were excluded. Studies addressing Italian individuals
that were nonetheless comprised within a sample includ-
ing participants from other Countries were also excluded in
order to avoid cross-cultural biases.

Bias assessment
Formal quality assessment was performed by two inde-

pendent raters (C.S. and D.L.) by means of the Standard
Quality Assessment Criteria (SQAC) [17] and the Study
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Fig. 1 PRISMA flow-chart displaying study selection process. Notes. PRISMA Preferred Reporting Item for Systematic Reviews and Meta-
Analyses, NPs neuropsychological. Diagram adapted from Moher et al. (2009) (www.prisma-statement.org)

Quality Assessment Tools (SQAT, https://www.nhlbi.nih.
gov/health-topics/study-quality-assessment-tools). Appro-
priate SQAT scales were adopted based on the design of
each study (e.g., cohort vs. case-control). Disagreements
were solved via discussion with a third independent rater
(A.EN.). Non-applicable items were removed from both
SQAC (range =0-20) and SQAT (cross-sectional studies:
range =0-12; case-control studies: range =0-8) scales.

Study selection process and data collection

Study selection process is shown in Fig. 1.

The search provided with N=895 potentially relevant
articles. After duplicate removal, N=491 papers were
available for screening. Both screening (by assessing titles
and abstracts against exclusion criteria) and eligibility (by
reading full-texts which passed the screening to determine
whether they actually met inclusion criteria) stages were per-
formed independently by three of the Authors (D.L., F.G.,
D.C.) blinded to each other’s decisions via Rayyan (https://
rayyan.qcri.org/welcome). Disagreements were resolved
by a fourth independent rater (A.EN.). Among the initial
results, 42 contributions were identified through first-level
searches and their full-texts were accessed. A total of N=28
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were then excluded (criteria reported in Fig. 1). A total of
N=14 studies were included in this review.

Data extraction was performed by four independent
Authors (N.A., C.A., D.C,, and C.S.), whereas a fifth inde-
pendent author (A. EN.) checked the extracted data and
resolved disagreements. The following outcomes were
extracted from selected studies: authors and year; number
of participants; age, education, and sex of participants (if
patients were present); main features of the disease; presence
and type of a control group; cohort- vs. population-based
nature of the study; theoretical (i.e., standardization) vs.
applied (e.g., clinical usability) nature of the study; modal-
ity of assessment; cognitive domains or behavioural aspects
assessed; tests adopted; first- (i.e., screening) vs. second-
level assessment (i.e., domain-specific); investigated psy-
chometric properties; and possible comparisons between
patients’ and healthy individuals’ scores.

Results

Mean SQAC score was 17.93 +1.69 (15-20), whereas mean
SQAT score was 5.63 + 1.3 (4-8) for cohort and 4.67 +1.03
(3-6) for case-control studies. Results were divided into two
sections according to the nature of the study: (a) studies
mainly focused on psychometric properties; (b) predomi-
nantly applied investigations (e.g., mostly focused on clinical
usability). For a study to be included in category (a), at least
one statistical feature had to be assessed — within validity,
reliability, sensitivity, or specificity. Studies included healthy
participants (HPs) and/or patients suffering from medical
conditions possibly affecting NPs functioning. Notably, no
studies performed from the onset of COVID-19 outbreak fell
under category (a), whilst post-COVID studies were by far
the most represented type in category (b).

Below we provide a narrative, qualitative synthesis of
findings aimed at providing possibly relevant insights to
clinical usability and future researches, whereas a detailed
summarisation of key points for each record is provided in
Tables 1 and 2.

Studies on psychometric properties

The results of the studies that mainly focused on psychomet-
ric properties are summarized in Table 1. In a pioneering
study, De Leo et al. [22] administered an ad hoc, telephone-
based, 31-item questionnaire assessing functional out-
comes (encompassing cognition and mood) to 574 elderly
HPs from Veneto (Northeastern Italy). They prospectively
explored the impact of tele-monitoring on health parameters
of elderly participants who were either used or new to these
services. Cognition was assessed by 5 items derived from
the Mini-Mental State Examination (MMSE) [32], whereas
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depression levels by 5 items from the Self-Rating Depres-
sion Scale [33]. Cronbach’s a was high for items evaluat-
ing both cognition and mood (.91 and .89, respectively). At
baseline, “old users” reported better scores than “new users”
on both cognitive and mood items, independently of educa-
tion. Overall findings suggested that tele-monitoring was
useful for reducing possibly superfluous access to healthcare
facilities by elderlies.

In two different studies, performance on the in-person
MMSE and the Italian telephone-based MMSE (Itel-MMSE)
was compared both in 104 cognitively impaired patients (CI;
different aetiologies) [18] and in 107 HPs [19]. The Itel-
MMSE ranges from O to 22 as it lacks items relying on visual
processing and includes a single naming-to-description task.
Significant positive correlations were found between the
two modalities in both populations (r=.85 and .26, respec-
tively) [18, 19]. The Itel-MMSE showed high both inter-rater
(r=.82-.9) and test-retest reliability (r=.9-.95) in patients
with CI — also proving to be sensitive to CI severity [18].

Vanacore et al. [19] further explored the association
between the Itel-MMSE and a wider set of in presence,
standard NPs tests. The Itel-MMSE showed acceptable
internal consistency (Cronbach’s a=.37, p<.001) and
showed significant correlations with the in-person MMSE,
age (r=.2), education (r=.29) as well as to independent
constructional praxis (r=.24) and attentive tests (r=.54).
Addressing Equivalent Scores equal to 1 or 2 as the gold
standard for poor cognitive functioning [34], the optimal
cut-off yielded a sensitivity of 75%.

The usability of an Italian version of the Telephone Inter-
view for Cognitive Status (I-TICS) was investigated by Dal
Forno et al. [20] in 45 patients with probable AD and in
64 HPs. The TICS [35] is a 41-item screening test cover-
ing spatio-temporal orientation, language (lexical retrieval,
repetition, comprehension), semantics, short-term memory,
attention, and executive functioning (working memory and
abstraction). The I-TICS showed good internal consistency
(Cronbach’s @=.91) and strongly correlated with MMSE
scores in both groups (r=.90). At the optimal cut-off,
high levels of specificity (86%) and sensitivity (84%) were
detected (when addressing AD diagnostic criteria as the gold
standard) [36]. Moreover, substantial agreement was found
between [-TICS and MMSE cut-offs. In a sub-sample of
patients, this screening proved to be sensitive to CI involu-
tion over time, whereas only moderate test-retest reliability
was detected in HPs.

Psychometric properties and feasibility of a videocon-
ference-based MMSE (VMMSE) were investigated in two
studies [21, 23]. Timpano et al.’s [21] VMMSE included
28 out of the 30 original items; constructional praxis and
writing tasks were excluded due to difficulties in visually
assessing participants’ performances. Moreover, naming
stimuli were substituted by line-drawings and parallel
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Table 2 Summary of primary and secondary outcomes of applied studies

Authors, year Study type N Demographic Test modality Cognitive/behav- Task/test I/I1 level tool
data ioural aspect
investigated
Simeon et al. Cohort based 1514 HPs Age: Telephone Global cognitive TICS-m I
[26] Cross-sectional 71.11 £4.45 efficiency
No control group Education:
0-8:47.82%;
8-12: 37.71%;
>12: 14.46%
M/F: 0/100%
Motolese et al. Cohort based 54 PD patients Age: 66.5 (range: Telephone Gobal cognitive ~ NMSQ: GDSsf; 1
[27] No control group 59.7-72.2); efficiency PDQ-8;
Education: Bach- UPDRS-IL,-11,
elor’s degree: and -IV
27.7%; high
school: 48.1%;
upper second-
ary school or
lower: 22%;
M/F: 67/33%
Costabile et al. Cohort based 497 MS patients; MS: Web Global cogni- Neuro-QoL I
[28] Control group 348 HPs Age: 42.4+10.7 tive efficiency;
Education: executive func-
14+3.3 tions;
M/F: 29.4/70.6% Mood
HPs:
Age: 40.8 +11.9
Education:
16.6+2.8
M/F:24.1/75.9%
Bacaro et al. [29] Cohort based 1989 HPs Age:38.4+12.8 Web Mood HADS I
No control group M/F: 23.8/76.2%
Rainero et al. Cohort based 4913 caregivers  Patients: Telephone Global cogni- CDR; I
[30] No control group  of demented Age: 78.3+8.2 tive efficiency;  Ad hoc question-
patients (AD, M/F:40.3/ 59,.7% executive func- naire
LBD, FTD, tions; language;
VaD) perception;
Attention;
memory;
BPSD
Carlos et al. [31] Cohort based 204 CI patients ~ Age: >65; Mdn ~ Telephone Mood; GDS-5; I
No control group  and HPs =82 (75.3-84) Memory Ad hoc question-
M/F: 42.6/57.4% naire

HPs healthy participants, TICS-m Telephone Interview for Cognitive Status-modified, PD Parkinson’s disease, NMSQ Non-Motor Symptoms
Questionnaire, GDSsf Geriatric Depression Scale short form, PDQ-8 Parkinson’s Disease Questionnaire-8 items, UPDRS Unified Parkinson’s
Disease Rating Scale, MS multiple sclerosis, Neuro-QoL quality of life in neurological disorders, HADS Hospital Anxiety and Depression Scale,
AD Alzheimer’s disease, LBD Lewy body dementia, F'7D frontotemporal dementia, VaD vascular dementia, BPSD behavioural and psychologi-
cal symptoms of dementia, CDR clinical dementia rating, GDS-5 Geriatric Depression Scale-5 items, CI cognitive impairment

versions of memory and oral command tasks were used
to avoid learning effects. The authors administered the
VMMSE to 135 HPs (MMSE >26) and to 207 individuals
with suspected CI (MMSE <26), reporting high levels of
inter-rater (r=.94) and test-retest reliability (r=85-.94).
At the optimal cut-off, the VMMSE yielded a classifica-
tion accuracy of .96 (when tested against the MMSE). The
authors also provided several epidemiological statistics of
interest (see Table 1).

Carotenuto et al. [23] longitudinally administered the
MMSE and the Alzheimer’s Disease Assessment Scale -
Cognitive Subscale (ADAS-Cog) [37] both face-to-face
and via videoconference in 28 AD patients with graded
severity of CI. Assessment was repeated at 6, 12, 18 and
24 months. With respect to both mildly and moderately
impaired patients, no significant between-modality differ-
ences were detected neither in scores nor in administra-
tion times. However, both videoconference-administered
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cognitive screenings tended to overestimate the severity of
cognitive deficits in patients with severe CI (MMSE <17).
Moreover, an ad hoc questionnaire investigating the accept-
ance of remote assessment yielded moderately high satisfac-
tion levels in both patients and caregivers.

Within a study on the comparison between the online and
in-person versions of a self-report questionnaire assessing
empathy (Questionnaire of Cognitive and Affective Empa-
thy, QCAE) [38], Di Girolamo et al. [24] administered to
285 HPs the web-based Italian versions of the Toronto
Alexithymia Scale-20 (TAS-20) [39, 40] and of the Read-
ing the Mind in the Eyes-Test (RME-T) [41-43] as correla-
tional measures of social cognition. The QCAE was partially
related to TAS-20 scores (r=1.27]), whereas no associations
were found with the RME-T. High and low internal con-
sistency levels were reported with respect to TAS-20 and
RME-T (Cronbach’s a=.85 and .32, respectively).

Lassandro et al. [25] administered a web version of the
Paediatric Quality of Life Inventory Multidimensional
Fatigue Scale (PedsQL MFS) [44, 45] to a sample of 191
paediatric patients (mean age 11 years) with chronic immune
thrombocytopenia (ITP) and to 248 caregivers. The PedsQL
MES is a self- and parent-report tool investigating fatigue
along different dimensions, including cognition. Both
patients and parent-report versions revealed high internal
consistency (Cronbach’s a=.89). No significant differences
emerged in fatigue perception between patients and their
caregivers. Results were compared to those of HPs who had
completed the PedsQL MFS in its standard version — with a
greater perception of fatigue in ITP patients than HPs being
detected.

Applied studies

The results of the predominantly applied investigations are
summarized in Table 2. Simeon et al. [26] administered over
the telephone a modified version of the TICS (TICS-m) [46]
to 1514 women (71.1 years on average) living in Southern
Italy (Naples). They investigated the association between
cognition and possible risk factors within retrospectively-
collected data on dietary habits. The TICS-m ranges 0-39 as
further comprising a long-term memory task while dropping
six items that proved to have poor discriminative capability
(assessing personal orientation, naming, repetition, compre-
hension and abstraction) [46]. Within multiple prediction
models, age, body mass index and glycaemic load nega-
tively affected cognition, whereas education had a positive
influence.

Costabile et al. [28] developed an online survey to investi-
gate changes in functional outcomes during the first COVID-
19 lockdown in patients affected by multiple sclerosis (MS)
compared to HPs. Cognition and mood were assessed via
relative sub-scales from the Quality of Life in Neurological
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Disorders (Neuro-QoL) [47]; Raven-Like matrices were also
administered to evaluate abstract reasoning. MS patients
(N=497) scored lower than HPs (N=2348) on Neuro-QoL
cognitive items, whereas the two groups performed compa-
rably on progressive matrices. Moreover, depression levels
were higher in MS patients than HPs. Cognitive dysfunction
proved to be associated with depressed mood, as well as to
negatively affect patients’ global functional outcome.

Within a pilot study on the usability of a smartphone app
to monitor motor and non-motor symptoms of Parkinson’s
disease (PD) in 54 patients, Motolese et al. [27] adminis-
tered by telephone the Non-Motor Symptoms Questionnaire
(NMSQ; a patient-report tool exploring a wide range of man-
ifestations beyond extrapyramidal ones — e.g., cognition-
and mood-related) [48], the Unified Parkinson’s Disease
Rating Scale (UPDRS-I, -II, and -IV; the most widespread
PD-specific functional scale exploring both motor and non-
motor manifestations) [49], the Geriatric Depression Scale
short form (GDSsf; a renowned measure of depressed mood
among geriatric populations) [50, 51] and the Parkinson’s
Disease Questionnaire-8 (PDQ-8; a PD-specific measure
of QoL) [52]. However, no results were discussed by the
authors about the remote usability of such instruments.

The Geriatric Depression Scale-5 (GDS-5) [51, 53] was
also administered during the first COVID-19 wave via tel-
ephone by Carlos et al. [31] to 204 elderly patients with
different degrees of CI, along with an ad hoc questionnaire
investigating psychosocial changes in relation to cognitive
status, mood and presence of subjective memory complaints.
Overall, patients with lower levels of cognitive functioning
reported more frequently depressive symptoms and more
severe memory complaints.

Within an online survey aimed to explore the associa-
tion between insomnia and psychological outcomes during
first COVID-19 lockdown, Bacaro et al. [29] administered
the Hospital Anxiety and Depression Scale [54, 55] to 1989
healthy adults, reporting a relation between insomnia sever-
ity and both anxiety (HADS-A) and depression (HADS-D)
levels.

Lastly, Rainero et al. [30] administered a telephone-based
survey to more than 4000 caregivers of patients with AD,
Lewy body, frontotemporal and vascular dementia (LBD,
FTD and VaD) to explore patients’ clinical alterations as
well as caregivers’ burden during the first lockdown. Within
the survey, the Clinical Dementia Rating (CDR) [56] was
administered along with an ad hoc questionnaire exploring
changes in perception, attention, language, memory and
behaviour. Worsening in cognitive and behavioural symp-
toms were observed in >50% of patients (especially, those
affected with LBD and AD). Memory deficits and disori-
entation were the most frequently reported in LBD and AD
patients, whereas FTD patients predominantly showed lan-
guage impairment. As for behavioural symptoms, irritability,
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apathy, agitation and sleep disturbances were highly repre-
sented with about 25% of patients displaying novel symp-
toms during quarantine. Higher level of awareness of the
quarantine situation proved to be protective towards NPs
dysfunctions, whereas previous physical independence was
found to be a risk factor. Increasing levels of anxiety, depres-
sion, irritability and distress were reported by caregivers
— 80% of whom showed appreciation towards telemedicine
support.

Discussion
Overview

The present work provides Italian practitioners with synoptic
evidence regarding the feasibility and psychometric proper-
ties of t-NPs screening instruments currently available in
Italy for both clinical and experimental use.

Although the equivalence of remote vs. in-person admin-
istration cannot be aprioristically assumed [57], our review
is suggestive of the validity, reliability and usability of tel-
ephone-, videoconference- and web-based brief screening
instruments for cognitive and/or behavioural impairment
in the Italian population. This finding is in agreement with
previous international synoptic contributions on the validity,
reliability and diagnostic quality of t-NPs screening instru-
ments [1, 3, 11, 12]. Overall, remotely administered instru-
ments have shown moderate-to-high internal consistency
and both construct and criterion/ecological validity — with
respect to both standardized [e.g., [18]] and ad hoc, semi-
structured [22] tools.

Cognitive screening and brief scales

Positive, albeit preliminary, information on the conver-
gence between remote and in-person administrations have
been reported for the MMSE — the most widely used cog-
nitive screening for dementia worldwide [58]. Indeed, as
for the Ite]-MMSE, although it has been shown to be pre-
dictive towards the in-person MMSE [18], such evidence
of criterion validity should be interpreted with caution due
to the difference between the two ranges (0-22 and 0-30,
respectively).

Similarly, Timpano et al.’s [21] investigation on the
VMMSE lacks information regarding its association with
the MMSE and describes an instrument whose items do not
completely overlap with those of the MMSE (both quantita-
tively and qualitatively). Moreover, it should be taken into
account that the full-range videoconference-based MMSE
happened to overestimate the degree of CI in patients suf-
fering from dementia [23] — this possibly suggesting that
evaluations through videoconference might enter further

systematic error variance when severely impaired patients
are considered.

As for the statistical properties of remote MMSEs that
have been tested within the included studies, both their tel-
ephone- and videoconference-based formats proved to be
reliable and sensitive to changes in cognition over time. Fur-
thermore, based on available evidence, both sensitivity and
specificity proved to be higher when the MMSE is adminis-
tered through videoconference (87% and 97%, respectively)
[21] vs. the telephone [19]. This last finding might be due
to the diagnostic relevance of those items depleted from
the Itel-MMSE (ranging 0-22) — which, by contrast, are
included within the VMMSE (ranging 0-28).

The TICS proved to be a promising screening — as it was
proven valid, reliable, moderately sensitive and specific as
well as feasible in both HPs and patients [20, 26]. However,
both the paucity of studies adopting it and the existing differ-
ences between the administered protocols (I-TICS vs. TICS-
m) makes it necessary to collect more systematic evidence.

Remarkably, normative cut-off values for some telephone-
and/or videoconference-based cognitive screenings — i.e.,
Ite- MMSE, VMMSE and I-TICS — have been provided.
However, the statistical approach that was applied to derive
these cut-offs should lead practitioners to exert caution when
using them in clinical contexts. Indeed, although relatively
adequate sample sizes have been adopted, such normative
values were derived by neither adjusting for confounding
predictors (e.g., age, education and sex via regression-based
methods), nor by controlling for inferential errors when
judging a given performance as impaired or not [34].

This work also provides emerging evidence regarding
the feasibility of remotely assessed clinical scales assess-
ing mood and other significant symptoms and/or QoL in
everyday contexts. So far, the self-report modality adopted
by these tests in combination with the complexity of the
target constructs (which may overwhelm that of cognitive
ones, as being influenced by several psycho-social variables)
makes challenging any comparison with the evidence here-
with reported on the psychometric quality of cognitive tests.
Thereupon, future research is recommended to explore the
psychometric properties of mood/quality of life scales via
modalities that highly diverge from face-to-face — by spe-
cifically focussing on whether they are equivalently valid
when administered in settings that lack face-to-face interper-
sonal dynamics between patients and practitioners.

Implications for practitioners: Beyond the pandemic

From the clinical point of view, two main topics need to
be addressed. First, only specific clinical groups have been
considered in the included works (i.e., only neurodegen-
erative conditions), whereas the generalizability of remote
assessment tools to different neurological/neuropsychiatric
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populations has still to be tested — given the heterogene-
ity of NPs profiles across disorders. Second, while more
attention has been paid to cognitive screeners, further
investigation is needed to explore the feasibility and psy-
chometric properties of domain-specific assessment tools.
This seems even more the case for cognitive functions that
either strongly rely on perceptual elements for their assess-
ment or necessarily need the presence of a clinician for
scoring the outcome of the test (e.g., visuo-spatial abilities
and language, respectively).

A proof-of-concept contribution to both the aforemen-
tioned instances has been provided, for the English lan-
guage, by De Witte et al. [59], who developed a telephone-
based screening for language deficits (domain-specific)
for remotely monitoring patients who underwent surgical
treatment of brain neoplasms (disease-specific). Moreover,
a discrete number of domain-specific tests are validated
for web or videoconference administration for the English
language [1, 11].

It is also worth bearing in mind that although the pan-
demic is an unprecedented accelerator for the implemen-
tation of t-NPs methods, its use should not be limited to
such a contingency. Indeed, remote evaluations can help
level out geographical differences in accessing NPs diag-
nostics (e.g., people living in rural areas and underserved
populations) [60, 61], as well as logistic difficulties faced
by patients with motor disorders [57] — this applying to
both baselines and (even more) for follow-ups. With this
regard, t-NPs tools may come in hand not only for neu-
rological populations, but also for patients affected with
any internal medical conditions that might likewise affect
cognition/behaviour [62].

t-NPs tools might also help circumvent those limita-
tions of classical tests which are due to the paper and pencil
format. For instance, the brief presentation time allowed
by computer-based assessment results in a more sensitive
detection of subtle visuo-spatial deficits when compared to
standard tests with unlimited presentation time [63]. t-NPs
might also improve accessibility allowing repeated testing
to monitor the progression of a disease or the recovery after
acute events.

From an experimental viewpoint, t-NPs assessment can
undoubtedly help implement large-scale, population-based
epidemiological investigations on cognitive/behavioural
disorders [64], by also opening up to prevention campaigns
(e.g., as far as pathological ageing is concerned) [65] and
easier actualizations of both baseline and follow-up NPs
assessment during decentralized clinical trials (e.g., aimed
at testing the efficacy of pharmacotherapies for dementing
illnesses) [64].

Finally, for t-NPs practice to take hold in Italy, formal
and widespread acknowledgment from the healthcare system
would be needed towards remotely-delivered services — the
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recognition of which has to this day been limited to the cur-
rent pandemic.

Future directions: Applications

Our findings suggest that t-NPs assessment approaches are
far from being fully developed in Italy — as for instance
shown by the relatively low diffusion of web-based instru-
ments and the lack of studies on remotely administered
domain-specific tests that would allow performing a com-
prehensive and multidimensional assessment.

Indeed, only one of the included studies has taken into
consideration domain-specific instruments — (which assess
alexithymia and theory of mind) [e.g., [24]].

In respect to such a predominant trend towards adopting
telephone-based screening tools, it should be noted that cur-
rent national address lines somehow legitimate this circum-
scribed application of t-NPs. Indeed, this document! hints
at the fact that longer, in-depth assessments (possibly medi-
ated by videoconference) may come with the risk of appear-
ing to patients as devaluing their interpersonal relationship
with practitioners. At the same time, higher endorsement
can be traced' towards brief evaluations (<15’) — which
are believed to “bridge the gap” and promote continuity
within the care management, this in turn positively impact-
ing on patients’ perception of their relational dynamics with
clinicians.

While only a minority of studies have adopted either
videoconference- or web-based channels the most frequent
method for remote administration was the telephone. In this
respect, it is worth highlighting that although different set-
tings are included under the same “tele-prefix,” each of them
is characterized by specific psychometric features — which
define their benefits as well as their limitations [66]. Future
studies may thus focus on better profiling the idiosyncrasies
of each t-NPs testing modality (telephone-, videoconference-
or web-based).

Future directions: Methodology and statistics

Aiming to stimulate a growing scientific debate, this review
stands as a starting point for researchers and clinicians
towards standardizing t-NPs tools for Italian practitioners’
toolbox by addressing methodological issues specific to
these media of assessment.

More specifically, we encourage that researchers
devoted to the development/standardization of t-NPs
assessment tools consider the following aspects. First,
equivalence between scores yielded by remote and in-
person formats of/proxy measures for a given instrument
should be assessed — e.g., via the equivalence testing
procedures proposed by Lakens [67]. Second, validity
testing should regard both in-person and independent
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remote measures as either correlational measures (when
testing construct validity) or outcome variables (when
testing criterion validity). In addition, particular attention
to inter-rater reliability should be exerted — since remote
modalities of administration might suffer more than in-
person ones from across-practitioners discrepancies in
delivering instructions and/or in scoring procedures [68].
A comprehensive examination of diagnostic properties
should also be carried out — not limited to sensitivity and
specificity but also to their derived metrics (e.g., positive
and negative predictive value and likelihood ratios) [69].
Moreover, thresholds for significant changes in cogni-
tion over times that also take into account practice effects
should be identified through ad hoc statistical methods
(e.g., Reliable Change Index) in order to improve the
longitudinal applicability of t-NPs tools [70]. Finally,
regression-based norms that also control for inferential
errors when deriving cut-off values should be provided
for t-NPs tests, in line with the current neuropsychometric
methodology adopted for Italian paper-and-pencil tests
[34].

In respect to the abovementioned methodological-sta-
tistical aspects, the development and standardization of
Italian t-NPs tools should address those issues that have
been also highlighted within the international literature
[68, 71, 72] — which reveals the need for (1) stronger
validity evidence (as it appears to be often neglected, con-
trarily to reliability, which is more often examined); (2)
“cross-modal” psychometric investigations (e.g., compar-
ing in-person to remote assessments); (3) equivalence/
invariance testing (especially when a tool happens to be
adapted from the paper-and-pencil format); (4) item-level
examinations of those tasks which entail specific issues
when remotely delivered (e.g., those requiring motor
skills).

It follows that when it comes to adopting a given t-NPs
tool, practitioners are advised to take into account (1) evi-
dence on its validity — especially construct validity both
against in-person and remotely-administered measures; (2)
evidence on its reliability — with a focus on inter-rater and
test-retest; (3) if norms have been derived specifically for
its remote administration; (4) evidence on its basic diag-
nostic properties (e.g., sensitivity, specificity and possibly
derived metrics such as positive and negative predictive
values and likelihood ratios); (5) evidence on its clinical
usability in target populations [68, 71-73].

Finally, the rate of acceptability and the feasibility of
a given t-NPs tool with specific regard to its administra-
tion modality (e.g., telephone-based vs. videoconference-
based) and target populations (e.g., “older” vs. “younger”
elderlies; high vs. low digital literacy) should represent a
further critical point when both developing/standardizing
and choosing to adopt it [6, 74].

Conclusive remarks

In conclusion, Italian t-NPs screening tools appear to be
promising as far as both feasibility and psychometric good-
ness are concerned. Our work is intended to represent a first
step towards the need of scientific, evidence-based recogni-
tion of t-NPs practice within current national address lines.
However, further studies have to be carried out by Italian
researchers in order to examine feasibility and statistics of
domain-specific t-NPs tools. Future explorations might also
clarify, within the Italian context, the relevance of t-NPs to
clinical practice beyond the current pandemic. So far, as
the available instruments that have been investigated in the
Italian context are still very limited in number and clear
clinical applicability, this review stands as a starting point
to promote further research on the potential of t-NPs in Italy.
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