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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.

Keywords  Tele-neuropsychology · Psychometrics · Remote assessment · Cognitive screening Italy · Systematic review

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 

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 [5]. 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,1 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)1. 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)1.

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.

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/​prosp​ero/​displ​ay_​record.​php?​ID=​CRD42​02123​
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 1  http://www.salute.gov.it/portale/documentazione/p6_2_2_1.jsp?ling

ua=italiano&id=2129
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Quality Assessment Tools (SQAT, https://​www.​nhlbi.​nih.​
gov/​health-​topics/​study-​quali​ty-​asses​sment-​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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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-​state​ment.​org)
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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 

depression levels by 5 items from the Self-Rating Depres-
sion Scale [33]. Cronbach’s α 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 0 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 α = .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 α = .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 I-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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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 

Table 2   Summary of primary and secondary outcomes of applied studies

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, FTD 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

Authors, year Study type N Demographic 
data

Test modality Cognitive/behav-
ioural aspect 
investigated

Task/test I/II level tool

Simeon et al. 
[26]

Cohort based
Cross-sectional
No control group

1514 HPs Age: 
71.11 ± 4.45

Education: 
0–8:47.82%; 
8–12: 37.71%; 
>12: 14.46%

M/F: 0/100%

Telephone Global cognitive 
efficiency

TICS-m I

Motolese et al. 
[27]

Cohort based
No control group

54 PD patients Age: 66.5 (range: 
59.7–72.2);

Education: Bach-
elor’s degree: 
27.7%; high 
school: 48.1%; 
upper second-
ary school or 
lower: 22%;

M/F: 67/33%

Telephone Gobal cognitive 
efficiency

NMSQ: GDSsf; 
PDQ-8; 
UPDRS-I,-II, 
and -IV

I

Costabile et al. 
[28]

Cohort based
Control group

497 MS patients;
348 HPs

MS:
Age: 42.4 ± 10.7
Education: 

14 ± 3.3
M/F: 29.4/70.6%
HPs:
Age: 40.8 ± 11.9
Education: 

16.6 ± 2.8
M/F:24.1/75.9%

Web Global cogni-
tive efficiency; 
executive func-
tions;

Mood

Neuro-QoL I

Bacaro et al. [29] Cohort based
No control group

1989 HPs Age: 38.4 ± 12.8
M/F: 23.8/76.2%

Web Mood HADS I

Rainero et al. 
[30]

Cohort based
No control group

4913 caregivers 
of demented 
patients (AD, 
LBD, FTD, 
VaD)

Patients:
Age: 78.3 ± 8.2
M/F:40.3/ 59,.7%

Telephone Global cogni-
tive efficiency; 
executive func-
tions; language; 
perception;

Attention; 
memory;

BPSD

CDR;
Ad hoc question-

naire

I

Carlos et al. [31] Cohort based
No control group

204 CI patients 
and  HPs

Age: ≥65; Mdn
= 82 (75.3–84)
M/F: 42.6/57.4%

Telephone Mood;
Memory

GDS-5;
Ad hoc question-

naire

I
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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 = |.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 α = .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 
MFS 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 α = .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 

Disorders (Neuro-QoL) [47]; Raven-Like matrices were also 
administered to evaluate abstract reasoning. MS patients 
(N = 497) scored lower than HPs (N = 348) 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 Itel-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., 
Itel-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 

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 document1 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 traced1 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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Declarations 

Ethical approval  None.

Conflict of interest  E.N.A. and L.D. are currently editing, along with 
other Researchers not co-Authoring the present work, the Italian stand-
ardization of the Telephone Interview for Cognitive Status on behalf 
of Giunti Psychometrics. Giunti Psychometrics holds the copyright for 
the Italian Telephone Interview for Cognitive Status. Remaining au-
thors declare no known conflict of interests.

References

	 1.	 Marra DE, Hamlet KM, Bauer RM, Bowers D (2020) Validity of 
teleneuropsychology for older adults in response to COVID-19: a 
systematic and critical review. Clin Neuropsychol 34:1411–1452

	 2.	 Dorsey ER, Venkataraman V, Grana MJ, Bull MT, George BP, 
Boyd CM, Beck CA, Rajan B, Seidmann A, Biglan KM (2013) 
Randomized controlled clinical trial of “virtual house calls” for 
Parkinson disease. JAMA Neurology 70:565–570

	 3.	 Elliott E, Green C, Llewellyn DJ, Quinn TJ (2020) Accuracy of 
telephone-based cognitive screening tests: systematic review and 
meta-analysis. Curr Alzheimer Res 17:460–471

	 4.	 Cuffaro L, Di Lorenzo F, Bonavita S, Tedeschi G, Leocani L, 
Lavorgna L (2020) Dementia care and COVID-19 pandemic: a 
necessary digital revolution. Neurol Sci 41:1977–1979

	 5.	 Hammers DB, Stolwyk R, Harder L, Cullum CM (2020) A sur-
vey of international clinical teleneuropsychology service provi-
sion prior to and in the context of COVID-19. Clin Neuropsychol 
34:1267–1283

	 6.	 Bilder RM, Postal KS, Barisa M, Aase DM, Cullum CM, Gillaspy 
SR, Harder L, Kanter G, Lanca M, Lechuga DM, Morgan JM 
(2020) Inter organizational practice committee recommendations/
guidance for teleneuropsychology in response to the COVID-19 
pandemic. Arch Clin Neuropsychol 35:647–659

	 7.	 Hewitt KC, Rodgin S, Loring DW, Pritchard AE, Jacobson LA 
(2020) Transitioning to telehealth neuropsychology service: 

135Neurological Sciences (2022) 43:125–138

https://doi.org/10.1007/s10072-021-05719-9


1 3

considerations across adult and pediatric care settings. Clin 
Neuropsychol 34:1335–1351

	 8.	 Harrell KM, Wilkins SS, Connor MK, Chodosh J (2014) Tel-
emedicine and the evaluation of cognitive impairment: the 
additive value of neuropsychological assessment. Journal of 
American Medical Directors Association 15:600–606

	 9.	 Brewster PW, Rush J, Ozen L, Vendittelli R, Hofer SM (2021) 
Feasibility and psychometric integrity of mobile phone-based 
intensive measurement of cognition in older adults. Exp Aging 
Res:1–19

	10.	 Sozzi M, Algeri L, Corsano M, Crivelli D, Daga MA, Fumagalli 
F, Gemignani P, Granieri MC, Inzaghi MG, Pala F, Turati S 
(2020) Neuropsychology in the times of COVID-19. The role 
of the psychologist in taking charge of patients with alterations 
of cognitive functions. Front Neurol 11:1142

	11.	 Brearly TW, Shura RD, Martindale SL, Lazowski RA, Luxton 
DD, Shenal BV, Rowland JA (2017) Neuropsychological test 
administration by videoconference: a systematic review and 
meta-analysis. Neuropsychol Rev 27:174–186

	12.	 Castanho TC, Amorim L, Zihl J, Palha JA, Sousa N, Santos 
NC (2014) Telephone-based screening tools for mild cognitive 
impairment and dementia in aging studies: a review of validated 
instruments. Front Aging Neurosci 6:16

	13.	 Hansen TI, Haferstrom ECD, Brunner JF, Lehn H, Håberg AK 
(2015) Initial validation of a web-based self-administered neu-
ropsychological test battery for older adults and seniors. J Clin 
Exp Neuropsychol 37:581–594

	14.	 Hansen TI, Lehn H, Evensmoen HR, Håberg AK (2016) Initial 
assessment of reliability of a self-administered web-based neu-
ropsychological test battery. Comput Hum Behav 63:91–97

	15.	 Strauss E, Sherman EMS, Spreen O (2006). Norms Selection 
in Neuropsychological Assessment. In A compendium of neu-
ropsychological tests: Administration, norms, and commentary 
(pp. 44–54). Oxford University Press

	16.	 Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche PC, 
Ioannidis JPA, Clarke M, Devereaux PJ, Kleijnen J, Moher D 
(2009) The PRISMA statement for reporting systematic reviews 
and meta-analyses of studies that evaluate health care interven-
tions: explanation and elaboration. J Clin Epidemiol 62:e1–e34

	17.	 Kmet, L. M., Cook, L. S., Lee, R. C. (2004). Standard quality 
assessment criteria for evaluating primary research papers from 
a variety of fields. Edmonton: Alberta Heritage Foundation for 
Medical Research (AHFMR)

	18.	 Metitieri T, Geroldi C, Pezzini A, Frisoni GB, Bianchetti A, 
Trabucchi M (2001) The ITEL-MMSE: an Italian telephone ver-
sion of the Mini-mental state examination. International Journal 
of Geriatric Psychiatry 16:166–167

	19.	 Vanacore N, De Carolis A, Sepe-Monti M, Bomboi G, Stazi A, 
Bianchetti A, Giubilei F (2006) Validity of the Italian telephone 
version of the Mini-mental state examination in the elderly 
healthy population. Acta Neurol Belg 106:132–136

	20.	 Dal Forno G, Chiovenda P, Bressi F, Ferreri F, Grossi E, Brandt 
GJ, Rossini PM, Pasqualetti P (2006) Use of an Italian version 
of the telephone interview for cognitive status in Alzheimer’s 
disease. International Journal of Geriatric Psychiatry: A journal 
of the psychiatry of late life and allied sciences 21:126–133

	21.	 Timpano F, Pirrotta F, Bonanno L, Marino S, Marra A, Bra-
manti P, Lanzafame P (2013) Videoconference-based Mini 
mental state examination: a validation study. Telemedicine and 
e-Health 19:931–937

	22.	 De Leo D, Rozzini R, Bernardini M, Zucchetto M, Gallato R, 
Villa A, Dello Buono M, Grigoletto F, Trabucchi M (1992) 
Assessment of quality of life in the elderly assisted at home 
through a tele-check service. Qual Life Res 1:367–374

	23.	 Carotenuto A, Rea R, Traini E, Ricci G, Fasanaro AM, Amenta 
F (2018) Cognitive assessment of patients with Alzheimer’s 
disease by telemedicine: pilot study. JMIR Mental Health 5:e31

	24.	 Di Girolamo M, Giromini L, Winters CL, Serie CMB, Ruiter C 
(2019) The questionnaire of cognitive and affective empathy: a 
comparison between paper-and-pencil versus online formats in 
Italian samples. J Pers Assess 101:159–170

	25.	 Lassandro G, Palmieri VV, Barone A, Farruggia P, Giona F, 
Licciardello M, Marinoni M, Marzollo A, Notarangelo LD, 
Palumbo G, Ramenghi U, Russo G, Saracco P, Spinelli M, Tolva 
A, Tornesello A, Palladino V, Noviello D, Giordano P (2020) 
Fatigue perception in a cohort of children with chronic immune 
thrombocytopenia and their caregivers using the PedsQL MFS: 
real-life multicenter experience of the Italian Association of 
Pediatric Hematology and Oncology (AIEOP). Pediatr Blood 
Cancer 68:e28840

	26.	 Simeon V, Chiodini P, Mattiello A, Sieri S, Panico C, Brighenti 
F, Krogh V, Panico S (2015) Dietary glycemic load and risk of 
cognitive impairment in women: findings from the EPIC-Naples 
cohort. Eur J Epidemiol 30:425–433

	27.	 Motolese F, Magliozzi A, Puttini F, Rossi M, Capone F, Kar-
linski K, Stark-Inbar A, Yekutieli Z, Di Lazzaro V, Marano M 
(2020) Parkinson’s disease remote patient monitoring during 
the COVID-19 lockdown. Front Neurol 11

	28.	 Costabile, T., Carotenuto, A., Lavorgna, L., Borriello, G., 
Moiola, L., Inglese, M., Petruzzo, M., Trojsi, F., Ianniello, A., 
Nozzolillo, A., Cellerino, M., Boffa, G., Rosa, L., Servillo, G., 
Moccia, M., Bonavita, S., Filippi, M., Lanzillo, R., Brescia 
Morra, V., Petracca, M. (2020). COVID-19 pandemic and 
mental distress in multiple sclerosis: implications for clinical 
management. Eur J Neurol, 0: 1–10

	29.	 Bacaro V, Chiabudini M, Buonanno C, De Bartolo P, Riemann 
D, Mancini F, Baglioni C (2020) Insomnia in the Italian popu-
lation during COVID-19 outbreak: a snapshot on one major 
risk factor for depression and anxiety. Frontiers in Psychiatry 
11:91–107

	30.	 Rainero I, Bruni AC, Marra C, Cagnin A, Bonanni L, Cupidi C, 
Laganà V, Rubino E, Vacca A, Di Lorenzo R, Provero P, Isella V, 
Vanacore N, Agosta F, Appollonio I, Caffarra P, Bussè C, Sambati 
R, Quaranta D et al (2020) The impact of COVID-19 quarantine 
on patients with dementia and family caregivers: a nation-wide 
survey. Front Aging Neurosci 12:625781

	31.	 Carlos AF, Poloni TE, Caridi M, Pozzolini M, Vaccaro R, Rolandi 
E, Cirrincione A, Pettinato L, Vitali SF, Tronconi L, Ceroni M, 
Guaita A (2021) Life during COVID-19 lockdown in Italy: the 
influence of cognitive state on psychosocial, behavioral and life-
style profiles of older adults. Aging Ment Health:1–10

	32.	 Folstein MF, Folstein SE, McHugh PR (1975) Mini-mental state: 
a practical method for grading the cognitive state of patients for 
the clinician. J Psychiatr Res 12:189–198

	33.	 Zung WW (1965) A self-rating depression scale. Arch Gen Psy-
chiatry 12:63–70

	34.	 Capitani E, Laiacona M (2017) Outer and inner tolerance lim-
its: their usefulness for the construction of norms and the 
standardization of neuropsychological tests. Clin Neuropsychol 
31:1219–1230

	35.	 Brandt J, Spencer M, Folstein M (1988) The telephone interview 
for cognitive status. Neuropsychiatry, Neuropsychology, & Behav-
ioral Neurology 1:111–117

	36.	 McKhann G, Drachman D, Folstein M, Katzman R, Price D, Stad-
lan EM (1984) Clinical diagnosis of Alzheimer’s disease: report of 
the NINCDS-ADRDA work group* under the auspices of Depart-
ment of Health and Human Services Task Force on Alzheimer’s 
disease. Neurology 34:939–939

136 Neurological Sciences (2022) 43:125–138



1 3

	37.	 Rosen WG, Mohs RC, Davis KL (1984) A new rating scale for 
Alzheimer’s disease. Am J Psychiatr 141:1356–1364

	38.	 Reniers RL, Corcoran R, Drake R, Shryane NM, Völlm BA (2011) 
The QCAE: a questionnaire of cognitive and affective empathy. J 
Pers Assess 93:84–95

	39.	 Bagby RM, Parker JD, Taylor GJ (1994) The twenty-item Toronto 
alexithymia scale—I. item selection and cross-validation of the 
factor structure. J Psychosom Res 38:23–32

	40.	 Bressi C, Taylor G, Parker J, Bressi S, Brambilla V, Aguglia 
E, Allegranti I, Bongiorno A, Giberti F, Bucca M, Todarello 
O (1996) Cross validation of the factor structure of the 20-item 
Toronto alexithymia scale: an Italian multicenter study. J Psycho-
som Res 41:551–559

	41.	 Baron-Cohen S, Jolliffe T, Mortimore C, Robertson M (1997) 
Another advanced test of theory of mind: evidence from very high 
functioning adults with autism or Asperger syndrome. J Child 
Psychol Psychiatry 38:813–822

	42.	 Baron-Cohen S, Wheelwright S, Hill J, Raste Y, Plumb I (2001) 
The “Reading the mind in the eyes” test revised version: a study 
with normal adults, and adults with Asperger syndrome or high-
functioning autism. J Child Psychol Psychiatry 42:241–251

	43.	 Vellante M, Baron-Cohen S, Melis M, Marrone M, Petretto DR, 
Masala C, Preti A (2013) The “Reading the mind in the eyes” 
test: systematic review of psychometric properties and a validation 
study in Italy. Cognitive Neuropsychiatry 18:326–354

	44.	 Varni JW, Burwinkle TM, Katz ER, Meeske K, Dickinson P 
(2002) The Ped-sQL in pediatric cancer: reliability and valid-
ity of the pediatric quality of life inventory generic Core scales, 
multidimensional fatigue scale, and Cancer module. Cancer 
94:2090–2106

	45.	 Varni JW, Burwinkle TM, Szer IS (2004) The PedsQL multidi-
mensional fatigue scale in pediatric rheumatology: reliability and 
validity. J Rheumatol 31:2494–2500

	46.	 Brandt J, Welsh KA, Breitner JCS, Folstein M, Helms M, Chris-
tian JC (1993) Hereditary influences on cognitive functioning in 
older men: a study of 4000 twin pairs. Arch Neurol 50:599–603

	47.	 Cella D, Lai JS, Nowinski CJ, Victorson D, Peterman A, Miller D, 
Bethoux F, Heinemann A, Rubin S, Cavazos JE, Reder AT (2012) 
Neuro-QOL: brief measures of health-related quality of life for 
clinical research in neurology. Neurology 78:1860–1867

	48.	 Chaudhuri KR, Martinez-Martin P, Schapira AHV, Stocchi F, 
Sethi K, Odin P, Brown RG, Koller W, Barone P, Macphee G, 
Kelly L, Rabey M, MacMahon D, Thomas S, Ondo W, Rye D, 
Forbes A, Tluk S, Dhawan V et al (2006) International multicenter 
pilot study of the first comprehensive self-completed nonmotor 
symptoms questionnaire for Parkinson’s disease: the NMSQuest 
study. Movement Disorders: official journal of the Movement Dis-
order Society 21:916–923

	49.	 Goetz CG, Tilley BC, Shaftman SR, Stebbins GT, Fahn S, Mar-
tinez-Martin P, Poewe W, Sampaio C, Stern MB, Dodel R, Dubois 
B (2008) Movement Disorder Society-sponsored revision of the 
unified Parkinson’s disease rating scale (MDS-UPDRS): scale 
presentation and clinimetric testing results. Movement Disorders: 
official journal of the Movement Disorder Society 23:2129–2170

	50.	 Sheikh JI, Yesavage JA (1986) Geriatric depression scale 
(GDS): recent evidence and development of a shorter version. 
Clinical Gerontologist: The Journal of Aging and Mental Health 
5:165–173

	51.	 Yesavage JA (1988) Geriatric depression scale. Psychopharmacol 
Bull 24:709–711

	52.	 Jenkinson C, Fitzpatrick R (2007) Cross-cultural evaluation of 
the short form 8-item Parkinson’s disease questionnaire (PDQ-8): 
results from America, Canada, Japan, Italy and Spain. Parkinson-
ism Relat Disord 13:22–28

	53.	 Rinaldi P, Mecocci P, Benedetti C, Ercolani S, Bregnocchi M, 
Menculini G, Catani M, Senin U, Cherubini A (2003) Validation 

of the five-item geriatric depression scale in elderly subjects in 
three different settings. J Am Geriatr Soc 51:694–698

	54.	 Costantini M, Musso M, Viterbori P, Bonci F, Del Mastro L, Gar-
rone O, Venturini M, Morasso G (1999) Detecting psychologi-
cal distress in cancer patients: validity of the Italian version of 
the hospital anxiety and depression scale. Support Care Cancer 
7:121–127

	55.	 Zigmond AS, Snaith RP (1983) The hospital anxiety and depres-
sion scale. Acta Psychiatr Scand 67:361–370

	56.	 Morris JC, Ernesto C, Schafer K, Coats M, Leon S, Sano M, Thal 
LG, Woodbury P (1997) Clinical dementia rating training and reli-
ability in multicentre studies: the Alzheimer’s disease cooperative 
study experience. Neurology 48:1508–1510

	57.	 Christodoulou G, Gennings C, Hupf J, Factor-Litvak P, Murphy 
J, Goetz RR, Mitsumoto H (2016) Telephone based cognitive-
behavioral screening for frontotemporal changes in patients with 
amyotrophic lateral sclerosis (ALS). Amyotrophic Lateral Scle-
rosis and Frontotemporal Degeneration 17:482–488

	58.	 Mitchell AJ (2009) A meta-analysis of the accuracy of the mini-
mental state examination in the detection of dementia and mild 
cognitive impairment. J Psychiatr Res 43:411–431

	59.	 De Witte E, Piai V, Kurteff G, Cai R, Mariën P, Dronkers N, 
Chang E, Berger M (2019) A valid alternative for in-person lan-
guage assessments in brain tumor patients: feasibility and validity 
measures of the new TeleLanguage test. Neuro-Oncology Practice 
6:93–102

	60.	 Gatz M, Reynolds CA, John R, Johansson B, Mortimer JA, 
Pedersen NL (2002) Telephone screening to identify potential 
dementia cases in a population-based sample of older adults. Int 
Psychogeriatr 14:273–289

	61.	 Wadsworth HE, Galusha-Glasscock JM, Womack KB, Quiceno 
M, Weiner MF, Hynan LS, Shore J, Cullum CM (2016) Remote 
neuropsychological assessment in rural American Indians with 
and without cognitive impairment. Arch Clin Neuropsychol 
31:420–425

	62.	 Taichman DB, Christie J, Biester R, Mortensen J, White J, Kaplan 
S, Hansen-Flaschen J, Palevsky HI, Elliott CG, Hopkins RO 
(2005) Validation of a brief telephone battery for neurocogni-
tive assessment of patients with pulmonary arterial hypertension. 
Respir Res 6:1–7

	63.	 Bonato M (2012) Neglect and extinction depend greatly on task 
demands: a review. Front Hum Neurosci 6:195

	64.	 Herr M, Ankri J (2013) A critical review of the use of telephone 
tests to identify cognitive impairment in epidemiology and clinical 
research. J Telemed Telecare 19:45–54

	65.	 Crooks VC, Clark L, Petitti DB, Chui H, Chiu V (2005) Validation 
of multi-stage telephone-based identification of cognitive impair-
ment and dementia. BMC Neurol 5:1–8

	66.	 Chaytor NS, Barbosa-Leiker C, Germine LT, Fonseca LM, 
McPherson SM, Tuttle KR (2020) Construct validity, ecological 
validity and acceptance of self-administered online neuropsycho-
logical assessment in adults. Clin Neuropsychol 35:148–164

	67.	 Lakens D (2017) Equivalence tests: a practical primer for t 
tests, correlations, and meta-analyses. Soc Psychol Personal Sci 
8:355–362

	68.	 Hunter MB, Jenkins N, Dolan C, Pullen H, Ritchie C, Muniz-
Terrera G (2021) Reliability of telephone and videoconference 
methods of cognitive assessment in older adults with and without 
dementia. J Alzheimers Dis:1–23

	69.	 Bolin E, Lam W (2013) A review of sensitivity, specificity, and 
likelihood ratios: evaluating the utility of the electrocardiogram as 
a screening tool in hypertrophic cardiomyopathy. Congenit Heart 
Dis 8:406–410

	70.	 Arcara G, Bambini V (2016) A test for the assessment of prag-
matic abilities and cognitive substrates (APACS): normative data 
and psychometric properties. Front Psychol 7:70

137Neurological Sciences (2022) 43:125–138



1 3

	71.	 Binng D, Splonskowski M, Jacova C (2020) Distance assess-
ment for detecting cognitive impairment in older adults: a sys-
tematic review of psychometric evidence. Dement Geriatr Cogn 
Disord:1–15

	72.	 Booth T, Murray A, Muniz-Terrera G (2021) Are we measuring 
the same thing? Psychometric and research considerations when 
adopting new testing modes in thetime of COVID-19. Alzheimers 
Dement 17:251–254

	73.	 Aiello EN, Rimoldi S, Bolognini N, Appollonio IM, Arcara 
G (2021) Psychometrics and diagnostics of Italian cognitive 

screening test: a systematic review. Neurol Sci. https://​doi.​org/​
10.​1007/​s10072-​021-​05683-4

	74.	 Appleman ER, O’Connor MK, Boucher SJ, Rostami R, Sullivan 
SK, Migliorini R, Kraft M (2021) Teleneuropsychology clinic 
development and patient satisfaction. Clin Neuropsychol:1–19

Publisher’s note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Authors and Affiliations

Elia Zanin1 · Edoardo Nicolò Aiello2,3   · Lorenzo Diana2,3 · Giulia Fusi4 · Mario Bonato5 · Aida Niang6 · 
Francesca Ognibene7 · Alessia Corvaglia8 · Carmen De Caro7 · Simona Cintoli9 · Giulia Marchetti5 · Alec Vestri10 · for 
the Italian working group on tele-neuropsychology (TELA)

	 Elia Zanin 
	 elia.zanin@ospedalemotta.it

	 Lorenzo Diana 
	 l.diana1@campus.unimib.it

	 Giulia Fusi 
	 giulia.fusi@unibs.it

	 Mario Bonato 
	 mario.bonato@unipd.it

	 Aida Niang 
	 a.niang1@campus.unimib.it

	 Francesca Ognibene 
	 francescaognibene26@gmail.com

	 Alessia Corvaglia 
	 alessia.corvaglia@studenti.unimi.it

	 Carmen De Caro 
	 carmendecaro_94@outlook.it

	 Simona Cintoli 
	 s.cintoli@gmail.com

	 Giulia Marchetti 
	 giulia.marchetti.3@studenti.unipd.it

	 Alec Vestri 
	 alec_vestri@hotmail.com

	 for the Italian working group on tele-neuropsychology 
(TELA)

	 tela.nps@gmail.com

1	 Ospedale Riabilitativo di Alta Specializzazione (ORAS)-
ULSS 2 TV, Motta di Livenza, Italy

2	 School of Medicine and Surgery, University 
of Milano-Bicocca, Monza, Italy

3	 PhD Program in Neuroscience, University 
of Milano-Bicocca, Monza, Italy

4	 Department of Clinical and Experimental Sciences, 
University of Brescia, Brescia, Italy

5	 Department of General Psychology, University of Padua, 
Padova, Italy

6	 Department of Psychology, University of Milano-Bicocca, 
Milan, Italy

7	 Psychologist, Independent Researcher, Italy
8	 Department of Biomedical and Clinical Science “Luigi 

Sacco”, University of Milan, Milan, Italy
9	 Department of Clinical and Experimental Medicine, 

University of Pisa, Pisa, Italy
10	 Unit for the Rehabilitation of Acquired Neuropsychological 

Disorders, IRCCS E. Medea, Pieve di Soligo, Italy

138 Neurological Sciences (2022) 43:125–138

https://doi.org/10.1007/s10072-021-05683-4
https://doi.org/10.1007/s10072-021-05683-4
http://orcid.org/0000-0001-8902-7733

	Tele-neuropsychological assessment tools in Italy: a systematic review on psychometric properties and usability
	Abstract
	Background 
	Methods 
	Results 
	Discussion 

	Introduction
	Methods
	Search strategy
	Inclusion and exclusion criteria
	Bias assessment
	Study selection process and data collection

	Results
	Studies on psychometric properties
	Applied studies

	Discussion
	Overview
	Cognitive screening and brief scales
	Implications for practitioners: Beyond the pandemic
	Future directions: Applications
	Future directions: Methodology and statistics

	Conclusive remarks
	References


