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in memory clinics. We developed an ad hoc online survey
to explore practices and measures, relevance, and obstacles
preventing the use of socio-cognitive testing in clinics. The
survey was distributed within the SIGN.ATURE network.
National coordinators were identified to disseminate the
survey to local collaborators and scientific societies active
in the field of dementia and/or neuropsychology. Data were
analysed in aggregate form and stratified by geographical
area and variables of interest. Four hundred and thirteen
(413) responses from 10 European and Latin American geo-
graphical regions were recorded. Responders were balanced
between physicians and psychologists. Seventy-eight (78) %
of respondents reported no/limited expetience with socio-
cognitive measures; more than 85% agreed on their rele-
vance in clinics. Ekman-60 faces was the most well-known
and/or used task, followed by the Faux-Pas and Reading-
the-Mind-in-the-Eyes tests. Lack of clinical measures, as-
sessment time, guidelines, and education/training wete
reported as main obstacles. Real-life barriers prevent the
adoption of socio-cognitive testing in clinics. Bidirectional
collaboration between clinicians and researchers is required
to address clinical needs and constraints and facilitate con-
sistent socio-cognitive assessment.

KEYWORDS

dementia, harmonization, memory clinics, mild cognitive impairment,
neurocognitive disorder, social cognition

INTRODUCTION

In the field of neurocognitive disorders (NCDs), the use of cognitive markers has radically changed in
the last decade, notably due to the shift of the neurodegenerative disorders (e.g. Alzheimer's disease —
AD, frontotemporal dementia — FTD, Parkinson's disease — PD, dementia with Lewy bodies — DLB)
definition from a clinico-pathological to a clinico-biological framework (Dubois et al., 2010; Kulcsarova
et al., 2024; Simuni et al., 2024). Clinical neuropsychological examination alone has shown little accu-
racy to identify the underlying pathology responsible for NCDs (Beach et al., 2012; Bertoux et al., 2020),
while biomarkers can exclude or confirm an actiology (Dubois et al., 2021; Frisoni et al., 2024). In
this context, neuropsychological tests maintain a critical role in confirming the presence of cognitive
difficulties, orienting the diagnostic hypothesis, and deciding upon the use of biomarkers, which are
potentially invasive or expensive. Neuropsychological tests are also necessary for phenotyping NCDs,
designing cognitive interventions, tracking disease progression, and monitoring interventions' efficacy.
This is especially relevant as the progression of NCDs is, so far, not fully captured by biomarkers.
Thus far, influential clinical guidelines, such as the latest version of the Diagnostic and Statistical
Manual of Mental Disorders (Fifth Edition — DSM-5) (American Psychiatric Association, 2013), recom-
mend the use of tests assessing social cognition abilities to quantify impairments in suspected major and
mild NCDs, as well as in psychiatric and neurodevelopmental disorders, for which no biomarkers are
currently available (Henry et al., 20106) or still debated (Massa et al., 2024). Adequate in-depth cognitive
assessment, which includes social cognition among the six core cognitive domains, is necessary not only
to effectively diagnose cognitive deficits, but also to ensure proper use of resources for biomarkers that
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are potentially invasive and/or expansive. On the other hand, socio-cognitive markers can add informa-
tion to current neuropsychological testing by detecting crucial cognitive changes (that would otherwise
go undetected), such as in the early stages of frontotemporal dementia (Cotter et al., 2018) and provid-
ing an additional avenue for differentiating between disorders (Dodich et al., 2017). Furthermore, the
routine use of socio-cognitive tasks may help clinicians to identify clinically relevant socio-cognitive
changes carly and, consequently, to apply strategies to improve caregiver empowerment, prevent harm-
ful outcomes in the patient-caregiver dyad, and implement psychoeducational strategies.

Social cognition is a broad domain and involves any process involved in the understanding of social
situations, cues, stimuli, and interactions. Putative components of this domain vary widely from more
basic constructs such as attention to social cues, perception and encoding of social stimuli, or repre-
sentations of socio-emotional memories, to higher order processes such as affective decision-making,
inference, and attribution of emotions and intentions to others (e.g. theory of mind (ToM) and cognitive
empathy), or judgement of moral actions (Happé et al., 2017). Investigations into social cognition are
relatively recent in clinical neuropsychology, so is the associated academic and clinical training, and ev-
idence on tests adequate to diagnose socio-cognitive changes in NCDs is limited (Quesque et al., 2022).
However, given the importance and complexity of social interactions in our daily lives, changes in the
socio-cognitive domain may be the first and only symptoms of certain NCDs in their early stages; in
addition, such symptoms have considerable impact on patients' and caregivers' quality of life (Brioschi
Guevara et al., 2015). For these reasons, detecting socio-cognitive impairments with adequate neuropsy-
chological tests is an urgent priority in the field of NCD (Ibanez, 2022).

The extent and selectivity of socio-cognitive disorders in NCDs is a matter of debate (Samtani
et al., 2023; Setién-Suero et al., 2022). Among FTD patients, deficits in emotion recognition, ToM, and
empathy are core cognitive markers, especially in the behavioural (Dilcher et al., 2023) and the semantic
(Fittipaldi et al., 2019) variants. AD patients may also show emotion recognition and ToM impairments
(Bora et al., 2015, 2016) but it is unclear whether they depend on a more general cognitive decline
(Dodich et al., 2016) or on selective involvement of socio-cognitive networks other than in FTD (Le
Bouc et al., 2012). Notably, early emotion recognition deficits have been reported even in long-lasting
mild cognitive impairment (Cerami et al., 2018).

With the aim of systematically developing a meaningful, and possibly standardized, socio-cognitive
assessment of patients with suspected NCDs, in February 2022, we launched an open science multi-
centric international initiative on the ‘clinical use of Soclal coGNnition measures for the AssessmenT of
neURocognitivE disorders” (SIGNATURE initiative; https://sites.google.com/unitn.it/signature-initi
ative/home). The initiative aims to optimize the clinical use of social cognition tests in NCDs by con-
verging the expertise of methodologists, researchers, clinicians, and caregiver and patient associations.
This article presents the initiative, its first phases, and the results of a large-scale international survey.
This survey was clinically focused and investigated the current practices of socio-cognitive assessment
in memory clinics, the best-known and used tools for assessing social-cognitive functioning in this
context across Europe, the perceived relevance of assessing social cognition in NCDs, and the hurdles
envisioned for the use of socio-cognitive measures in real-life clinical scenarios.

MATERIALS AND METHODS
SIGNATURE initiative launch and consortium creation

The SIGNATURE initiative was founded in February 2022; it includes members of the previous
Geneva Harmonization initiative (Boccardi et al., 2022) and is considered as its continuation
(Dodich et al., 2022; Van den Stock, 2022). The roadmap of the SIGNATURE initiative consists
of the following phases: Phase 1 — Consortium Creation: creating an inclusive consortium representing
memory clinics from heterogeneous locations; Phase 2 — Current Practice Evaluation: identifying
clinical practice, experience with socio-cognitive measures, and perceived obstacles for the use of
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socio-cognitive testing in clinics; Phase 3 — Definition of Clinical Recommendations: defining clinical
recommendations based on available evidence for the use of socio-cognitive measures in memory
clinics; Phase 4 — New Cross-cultural Collaborative Projects: defining new cross-cultural collaborative
research studies on socio-cognitive functioning in NCDs based on phase 3 recommendations and
clinical research priorities; Phase 5 — Optimization of Socio-cognitive Measures Implementation: optimizing
socio-cognitive measures in real-life scenarios (Figure 1).

Clinical survey creation and distribution

Inlate 2022, once the SIGNATURE consortium was created, we launched an anonymous online survey
among consortium members (150 members from 98 centres across 19 European and extra-European
countties, see Participant section of SIGNATURE website, https://sites.google.com/unitn.it/signa
tute-initiative/home). The survey reached neutologists, psychiatrists, geriatricians, psychologists,
and neuropsychologists working in memory clinics, to collect local clinical practice, experience with
socio-cognitive measures, the perceived relevance of assessing social cognition, and obstacles to socio-
cognitive assessment in clinics.

The survey was created by a working group (C.C.; A.D.; A.P,; C.M.; G.F.), implemented on Qualtrics,
revised by the initiative methodologists (M.B & C.F)), and translated into six languages with the aid of
national coordinators. We first distributed the survey link via written invitations to all consortium mem-
bers. To maximize the survey distribution in each country, we actively involved national coordinators
for the dissemination (F.F.O., F.C. & A.L in Latin America; T.L. in France; AK.S. in Germany; M.T. in
Greece; J.M.G. in Spain; MUT.P. in Portugal; G.L. in Italy; E.vd.B. in the Netherlands; C.C., L.S., M.S.,,
in Switzerland; S.MP. in the United Kingdom). They forwarded the survey to local collaborators, clini-
cal federations, and national scientific societies active in the field of dementia and/or neuropsychology.
The distribution of the survey was also aided by the harmonization workgroup within the Cognition
Professional Interest Area (PIA) of the International Society to Advance Alzheimer's Research and
Treatment (ISTAART PIA-Cognition). This study was approved by the Scuola Universitaria Superiore
IUSS Pavia Ethical Committee (IUSS-University of Pavia; Protocol 104/22) and performed in ac-
cordance with the ethical standards as laid down in the 1964 Declaration of Helsinki and its later
amendments.

The eligibility criteria for respondents were the ability to provide informed consent and having
professional experience with NCDs. At the beginning of the survey, we presented the study objectives
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STATE-OF-THE-ART Clinical Research
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CONSORTIUM Clinical recommendations
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Phase 1 Clinical experience and
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When / How / Why assess
social cognition in NCD?

FIGURE 1 Roadmap of the SIGNATURE Initiative according to the different project phases.
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OPTIMIZING SOCIAL COGNITION IN DEMENTIA 607

and timeline, the survey commitment and estimated duration, as well as information about the research
team. We asked potential participants to read and provide their informed consent for anonymous survey
data collection by ticking a box. After that, participants were directed to the survey and did not receive
any financial incentive to take part.

The survey was structured in five different sections: (1) general information (demographics, working
centre, professional qualification, and role, expertise in social cognition); (2) neuropsychology practice in
the assessment of persons with major (MNCD) and mild (mNCD) neurocognitive disorders; (3) availabil-
ity of socio-cognitive clinical measures in the respondent's geographical region based on a list of 15 tests/
questionnaires available for clinical use. Responders were allowed to add additional measures in an open
text box; (4) perceived relevance and clinical contribution of socio-cognitive assessment; and (5) obstacles
in the use of socio-cognitive assessment in NCDs. Only professionals involved in clinical activity (clinicians
only or clinical researchers) were asked to complete the entire survey. Those only reporting research activity
ended the questionnaire after section 1. The estimated time to complete the entire survey was approximately
10 min, and responses were collected automatically. See Table S1 for details on the survey questions.

Statistical analyses

Survey responses were analysed using descriptive statistics. The response rate was calculated as the ratio
of the number of respondents who completed the survey to the total number of potential participants
who accessed its first page. Descriptive data were derived for the whole sample and stratified by relevant
variables including geographical region; centre profiling (3 levels: academic or research institute,
community hospital, local medical centre); professional qualification (physician or psychologist);
professional role (clinician only or clinical researcher); and self-reported ‘expertise in social cognition’
(4 levels: no experience, limited experience, moderate experience, expert in social cognition). Statistical
comparisons among these categories were performed using Chi-square and other non-parametric
statistics (Mann—Whitney U and Kruskal-Wallis ANOVA).

RESULTS
Description of the survey sample

We collected 413 responses from 10 global geographical regions. The response rate was 83%.
Most tespondents were female (#=237, 61%; 42.5110.4years of age) and psychologists and/or
neuropsychologists (7=229, 55%; Table 1), especially in the Netherlands (100%), France (71%), Greece
(68%), Germany (64%), and Switzerland (62%). Respondents from the Iberian Peninsula (84%) and
Brazil (68%) were mostly physicians. Many professionals were clinical researchers (#=297, 72%).
The petrcentage of clinicians only (vs. clinical researchers) was higher among psychologists and/or
neuropsychologists (34%) compared with physicians (21%), )(2(1) =9.08, p=.002. Most respondents
worked in academic or research institutes (2=223, 54%), 37% in community hospitals (z=152), and
the remaining 9% in local medical centres (#=38). A higher rate of respondents from academic or
research institutes was reported in Germany (74%), the United Kingdom (70%), Italy (63%), and Brazil
(62%). Most respondents (#= 322, 78%) reported no or limited experience in the use of social cognition
measures in NCDs, with 15% (#=062) having moderate experience, and 7% (#=29) having both
clinical experience and a strong research portfolio in the study of social cognition changes in NCDs
(i.e., publications, grants). The highest percentages of respondents with moderate-to-high experience
were found in Spanish-speaking Latin America (36%), Switzerland (34%), and the Netherlands (31%).
In contrast, the highest rates of respondents with no social cognition expertise were in the Iberian
Peninsula (59%), Greece (41%), and Germany (41%) (see Table 1 for details on demographics and other
variables of interest).
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TABLE 1 Survey respondents' general information according to geographical region.

Geographical region
Brazil

France

Germany

Greece

Iberian Peninsula
Italy
Spanish-speaking Latin America
The Netherlands
Switzerland

United Kingdom

Overall sample

Note: Responses from Argentina, Chile, Colombia, Mexico, and Peru were grouped as ‘Spanish-speaking Latin America’ and Portugal with Spain as ‘Iberian Peninsula’ (see Methods), as we collected <20 responses

from these countries.

asua0rT suowo) aanea1) A[qeondde 21 4G PAUIAOS A SAINIE YO 1351 JO SN 10j AILIGIT AUTUQ A[1AY UO

Number of
responses

37
48
39
28
44
106
22
40
29
20
413

Demographics
(male/
female/N.A.%)

38/62/0
25/75/0
31/69/0
25/75/0
46/52/2
24/32/44
36/64/0
7.5/92.5/0
48/45/7
55/45/0
34/61/5
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Centre profiling
(academic or research
institute/community
hospital/local medical
centre %)

62/16/22
25/69/6
74/23/3
29/67/4
52/41/7

63/24/13

45/37/18
55/45/0
52/41/7

70/20/10
53/38/9

Professional
qualification
(physician/
psychologist %)
68/32

29/71

36/64

32/68

84/16

49/51

55/45

0/100

38/62

50/50

44/56

Professional
role (clinical
researchers/
clinicians only %)

70/30
42/58
79/21
82/18
89/11
77/23
86/14
65/35
52/48
80/20
72/28

Expertise in social
cognition (none/
limited/moderate/
expert %)
38/49/14/0
19/65/6/10
41/44/13/3
43/36/11/10
59/25/16/0
41/34/15/10
23/41/18/18
0/70/23/8
14/52/28/6
35/55/10/0
31/47/15/7
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OPTIMIZING SOCIAL COGNITION IN DEMENTIA 609

Practice in neuropsychological assessment

Almost half of respondents (#=201, 50%) stated that they use local standard neuropsychological
protocols. One hundred sixty-three of the respondents (40%) stated that they select neuropsy-
chological tests for cognitive assessment based on patients' clinical presentation, France and the
United Kingdom having an even higher rate (55%). The use of harmonized protocols was overall
minimal (i.e., 7= 44, 10% of the whole sample), with Brazil and Spanish-speaking Latin America
reporting the highest percentage (22% each). See Figure S1 for further details on practice in
neuropsychological assessment.

Approximately, half of the sample (46% in the case of MNCD, 45% in mNCD) reported not
assessing all DSM-5 core cognitive domains at the first neuropsychological evaluation. Within
these groups, 95% and 93%, respectively, of respondents did not assess the social cognition
domain (Figure 2).

Psychologists reported assessing social cognition more frequently than physicians in both MNCD
(U=17,991, p=.003) and mNCD (U=17,721, p=.001). This difference was also true when the analy-
ses were stratified for centre type, y*(2) =8.46, p=.01 for MNCD, 4*(2) =8.40, p=.01 for mNCD and
professional role (i.e., clinicians only vs. clinical researchers: U= 15,104, p=.02 for MNCD, U= 15,336,
p=.04 for mNCD) as well as for expertise in social cognition, ¥ (2=96.02, »<.001 for MNCD,
)(2(2) =87.18, p<.001 for mNCD, with experts in social cognition and clinical researchers assessing this
domain more frequently.

(a)

MAJOR NCDs
. COGNITIVE DOMAINS ROUTINELY ASSESSED
: DONlT%KNOW in MAJOR NCDs

EXECUTIVE m 96% @ LANGUAGE
NO
YES 46% ATTENTION m @ MEMORY
53%
VISUO 78% 5% SOCIAL

(b)
MILD NCDs
I DON'T KNOW COGNITIVE DOMAINS ROUTINELY ASSESSED
2% in MILD NCDs

- EXECUTIVE m N Lcunce
0,
YES ase ATTENTION m @ MEMORY
0,
3% viswo @7 PN sooma

FIGURE 2 Coverage of the routine neuropsychological assessment in the respondents' practice. On the left, the
percentage of respondents who assess or not (YES/NO) all DSM-5 core cognitive domains in major (a) and mild (b) NCDs.
On the right, the percentage of coverage of individual core cognitive domains in respondents who assess all core cognitive
domains.
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Availability of socio-cognitive measures in clinics

Knowledge and use of socio-cognitive measures largely differed among respondents based on
geographical region (see Figure S1). However, the Ekman-60 faces (EK-60F; a well-known test for
recognizing facial affect) test (or its variants; Ekman & Friesen, 1976) was reported as the most well-
known and used task overall (83% of respondents reported to know/use the test), followed by two tests
of theory of mind (i.e., the Faux-Pas (Stone et al., 1998) (72%) and the Reading the Mind in the Eyes
(RMET) (Baron-Cohen et al., 2001) tests (61%) or their variants). Stratifying by geographical region, we
took into consideration the top five tests per country. The EK-60F and the Faux-Pas test were reported
as known/used in 10/10 geographical regions, and the RMET in 8/10 geographical regions. The Mini-
SEA (known/used in 5/10 geographical regions), a test combining facial emotion recognition and a
selection of faux-pas (Bertoux et al., 2012), was the most known/used test in France, while the Story-
based Empathy task (i.e., a test evaluating affective and cognitive theory of mind (Dodich et al., 2015))
was the most known/used test after the EK-60F in Italy (know/used in 6/10 geographical regions).
Finally, the Interpersonal Reactivity Index (Davis, 1980) was teported as the most known/used measure
after the RMET (Baron-Cohen et al., 2001) in Greece.

Perceived relevance and clinical contribution of socio-cognitive assessment

Survey respondents primarily agreed on the relevance of implementing socio-cognitive assessment in
NCDs for differential (93% agreement) and early (84%) diagnosis, as well as for the detection of new
cognitive phenotypes (86%), meaning subgroups of patients with homogeneous cognitive-behavioural
profiles. In this latter case, higher relevance was reported by physicians compared with psychologists
(U=17,809, p=.003) and clinical researchers compared with clinicians only (U=14,779, p=.013). As
expected, socio-cognitive assessment was considered particularly relevant for the diagnosis of NCD
syndromes within the FTLD spectrum and in the context of non-amnestic mild cognitively impaired
patients. However, respondents reported an average relevance >60% for all the considered clinical
diagnoses (Figure 3).

Obstacles in the use of socio-cognitive testing in clinics

About 71% of the sample agreed on the presence of crucial obstacles preventing the use of socio-
cognitive testing in memory clinics. This finding was consistent across geographical regions, except
Germany, with only 28% agreement. The most relevant obstacles rated by respondents were the lack
of standardized clinical neuropsychological measures (86% agreement overall in the sample and >70%
in each geographical region) and the lack of clinical guidelines on the use of specific socio-cognitive
tools (79% and >50%). Insufficient time in the clinical setting was also evaluated as a main obstacle
(77% overall agreement and >70% geographical-based agreement), apart from Germany (45%) and the
Netherlands (60%). Insufficient education and training on the use of tasks were also reported as an
obstacle (67% overall agreement and >50% geographical-based agreement), except in Germany (45%)
and the Netherlands (29%). Most respondents did not consider insufficient neurobiological validation
as an obstacle (44% overall agreement), apart from those in the United Kingdom, Spanish-speaking
Latin America, Greece, and the Iberian Peninsula, with an agreement score equal to or higher than 50%
(Figure 4 and Figure S1).

A significant difference was found in the sample when stratified by professional qualifications and
expertise. A higher number of physicians reported the presence of obstacles compared with psycholo-
gists, )(2(1) =4.34, p=.037. Physicians emphasized the following obstacles as most relevant: insufficient
time in a clinical setting (U= 8116, p=.005); a lack of clinical guidelines (U= 8438, p=.021); and insuf-
ficient education and training for the use of tasks (U= 6608, p <.001). Non-experts in social cognition
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92% 74% 72% 69% 65% 63% 62% 61%

@
$®00vo0e

bvFTD  naMCI PPA APD PDD NDD ADD aMCI

FIGURE 3 Average scores of perceived relevance of socio-cognitive assessment for different syndromes. ADD,
Alzheimer's disease dementia; aMCI, amnestic mild cognitive impairment; APD, atypical parkinsonisms; bvF'TD, behavioural
variant of frontotemporal dementia; naMCI, non amnestic mild cognitive impairment; NDD, non-degenerative dementias;
PDD, Parkinson's disease dementia; PPA, primary progressive aphasia.

LACK OF CLINICAL MEASURES
LACK OF CLINICAL GUIDELINES
LACK OF ASSESSMENT TIME

LACK OF EDUCATION AND TRAINING

LACK OF NEUROBIOLOGICAL CONFIRMATION
0 20 40 60 80 100

@ Totally agree Partly agree Neutral Partly disagree @ Totally disagree

FIGURE 4 Percentage of agreement for main obstacles in the use of socio-cognitive testing in clinics.

reported a greater need for education and training, ;{2(3) =20.13, p<.001 and insufficient time in clinical
settings, 7 (2)=16.79, »<.001 compared with experts. No significant differences were found based on
the centre profile, 7 (2)=2.19, p=.33 or the respondent's professional role, ¥ (1)=.52, p=A4T.

DISCUSSION

We reviewed current practice in the use of socio-cognitive testing in NCDs across 10 global
geographic regions. We collected information on a large sample of professionals working in
clinical and research settings and who are involved in the diagnostic and clinical work-up of NCD
patients. Although most respondents are clinical researchers working in research institutions, 77%
of respondents reported having no or limited experience in using social cognition measures in
NCDs. This finding confirms the important gap between the considerable amount of experimental
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research in the field of social cognition and the poor translation of this accumulating evidence
into clinics (McDonald & Kelly, 2023; Quesque et al., 2022). Multiple barriers affect the use of
neuropsychological measures in clinics (Grazia et al., 2023). Lack of assessment time, guidelines,
and validated measures for socio-cognitive assessment are the major obstacles to the implementation
of socio-cognitive assessments, causing a fragmented international scenario, in which professionals
are forced to make a choice based on the few measures available in their own country, without
specific training or guidelines to influence their choice. Emerging initiatives are aimed at reducing
this gap (e.g. European Consortium on Cross-Cultural Neuropsychology — ECCroN (Franzen
et al., 2021)) between research and clinical practice. However, until now, they are mostly limited
to specific fields, such as frontotemporal dementia and psychiatric disorders (e.g. Neuropsychiatric
International Consortium Frontotemporal Dementia, NIC-FTD consortium, https://www.nic-ftd.
com/) (Van den Stock et al., 2022).

Scientific work from the last decade strongly supports the presence of eatly socio-cognitive dys-
functions in different NCD syndromes, over and above the FTLD spectrum. Literature demonstrated
socio-cognitive changes in AD (Bora et al., 2015; Stam et al., 2023), PD (Argaud et al., 2018; De Souza
et al., 2022; Fittipaldi et al., 2019), DLB (Heitz et al., 2016), and neuropsychiatric and neurodevelop-
mental disorders (Henry et al., 2016; Morellini et al., 2022). Research also confirms what is stated in
the DSM-5 guidelines that social cognition should be untethered from FTLD and that socio-cognitive
tasks should be included in the assessment of every patient suspected of NCD to improve the detection
of deficits and achieve better cognitive phenotyping. Therefore, our initiative is timely based on the
extensive evidence that social cognition can decline early in a wide range of NCDs, and that overlook-
ing such deficits may delay patient diagnoses, adding strain and costs for inconclusive examinations
to patients and health funders, and possibly increasing the risk of inappropriate medication. To propel
such a needed advancement, our initiative supports a bidirectional collaboration between clinicians
from centres specialized in NCDs and researchers expert in the field of social cognition. Notably, the
current methods in many European and Latin American centres are a heterogeneous scenario charac-
terized by the use of neuropsychological protocols defined internally within each centre, mostly lacking
socio-cognitive testing. This further supports the utility of harmonized batteries and the inclusion of
socio-cognitive testing, both for improving accuracy and optimizing time in neuropsychology services
and memory clinics. The use of a standard cognitive assessment in clinics including easy-to-administer,
quick, and clinically validated measures is thus crucial to avoid repeated cognitive evaluations for pa-
tients requiring second opinions or needing to perform follow-up examinations in different centres. In
addition, a standard cognitive assessment is needed for clinicians and researchers to optimize neuropsy-
chological practice and improve data pooling and comparability of clinical research studies.

Among the tests available for clinical use reported in the survey, the EK-60F and its variants were
the best-known and most widely used tests, followed by the Faux-Pas test and the RMET. Overall, these
measures have shown sufficient evidence of their clinical role in detecting social cognition deficits in
different samples of patients with NCD, particulatly in patients with the behavioural variant of fronto-
temporal dementia (see Dodich et al., 2021 for a review). However, these tests present some limitations
that may discourage clinician use, including poor psychometric properties (Olderbak et al., 2015) and
limited evidence of clinical and ecological validation in this patient population. On the other hand,
other tests devised specifically to assess socio-cognitive dysfunctions in NCDs are still not validated for
all languages and cultures, factors that could greatly affect social cognition test performance (Fittipaldi
et al,, 2024). Methods for handling data heterogeneity post-assessment in cross-cultural settings are
critically needed (Maito et al., 2023). Among social cognition screening, the mini Social Cognition
Emotional Assessment — Mini-SEA — (Bertoux et al.,, 2012) was more widely used among French
respondents, while the Story-based Empathy task in those from Italy (Dodich et al., 2015), and the
Interpersonal Reactivity Index (Davis, 1980) in Greece. These measures represent useful sources in
the clinical diagnosis of behavioural variant frontotemporal dementia, the pathological model of ‘social
brain dysfunction’ in NCDs (Schroeter et al., 2014). The next phases of the SIGNATURE project aim
to collect ‘bottom-up data’ from clinicians, patients, and caregivers to inform future developments in
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socio-cultural measurement and diagnostic recommendations, in a manner that is based on evidence of
both clinical utility and feasibility from a stakeholder perspective.

A key challenge in the clinical application of socio-cognitive assessment is the cultural appropri-
ateness of the available tests. While our survey highlights the most commonly used measures, it is
important to acknowledge that many of these tests were originally developed and validated in specific
linguistic and cultural contexts, primarily within Western, educated, industrialized, rich, and democratic
(WEIRD) nations (Bourdage et al., 2024; Fujii, 2018). As a result, their applicability to other popula-
tions remains largely unknown. To overcome this, some researchers propose the ad hoc development,
validation, and standardization of cross-cultural tests (Franzen et al., 2022). However, the feasibility of
this approach remains to be proven, as the socio-cognitive domain includes abilities that are themselves
significantly dependent on socio-cultural context. Context-free socio-emotional stimuli could be thus
particularly difficult to implement in some cases (e.g. moral decision-making or social norms assess-
ment) and probably ineffective in representing the actual socio-cognitive competence of the individuals.
In this context, future international efforts should be devoted to answering these open questions.

Finally, it remains a strong need for better education and training of clinical researchers and clini-
cians on socio-cognitive measurement, as noted by the survey respondents, particularly those in the
Iberian Peninsula, Greece, Germany, and Italy. This need has been previously documented in two
surveys which showed that clinicians feel less confident in assessing social cognition than other cog-
nitive domains (Quesque et al., 2022) and would be in favour of routinely evaluating socio-cognitive
abilities if better prepared (Jarsch et al., 2022). Liaising with the academic and research institutions
that provide continuous educational programmes and individual courses would help bridge the gap
between academia and the clinical world (Hokkanen et al., 2019). Actions that support academic
clinics to advance this are essential to align current clinical practices with the knowledge now widely
available through research.

CONCLUSION

This work has strengths and limitations. Due to our recruitment modalities, we collected a greater
proportion of individuals identified as clinical researchers rather than clinicians. This underscores
existing hurdles that must be overcome and the potential for bias in some of the findings. The number
of responses in single countries is also unbalanced, potentially leading to findings that do not reflect
the true extent of the use of relevant tests in specific contexts. Findings may not fully represent the
different local scenarios and require future confirmatory evidence to be entirely capable of describ-
ing the complexity of country-based clinical settings. Future research should thus aim to include
larger, more representative samples across countries to provide a more comprehensive understanding
of testing practices worldwide. A broader view on this will undoubtedly be needed and could also
benefit from the input of other groups and countries not represented in the current work. A goal
of the SIGNATURE initiative, in collaboration with the ISTAART-PIA-Cognition harmonization
workgroup, is to evaluate the leading approaches used in other geographical regions not covered by
the present work (e.g. North America).

On the other hand, the main strengths of this work lie in the open science approach of the Initiative
that results in a proactive spontaneous participation of several European and non-European clinicians,
providing a global perspective on the worldwide interest in the field. In addition, the Initiative offers
an insightful clinical perspective complementary to that of experimental research, bridging the gap
between theoretical advances and practical applications. Harmonized practice within clinical neuropsy-
chology services should integrate the best available research evidence, clinical expertise, and individ-
ual patient-caregiver needs (Hokkanen et al., 2019). However, developing and validating fine-grained
socio-cognitive tests free of culture-based effects in terms of diversity, education, and principles is a
significant challenge (Franzen et al., 2021). Collaborative international initiatives and concrete attempts
to extend participation to more diverse stakeholders may help to overcome these issues.
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