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Introduction: Parkinson’s Disease (PD) is characterized by motor and non-motor

symptoms, among which deficits in social cognition might affect ∼20% of patients. This

study aims to evaluate the role of social cognitive abilities in the perceived impact of

COVID-19 emergency, and the effects of lockdown measures on patients’ social network

and caregivers’ burden.

Methods: Fourteen PD patients performed a neuropsychological battery including

sociocognitive tasks before the introduction of COVID-19 restrictive measures (i.e.,

social distancing and isolation). A structured interview through an online platform was

performed in the last 2 weeks of the first lockdown phase to assess patients’ health

status, perception of COVID-19 emergency, changes in caregivers’ burden, and patients’

social isolation. Non-parametric analyses were performed to evaluate the association

between social skills and patients’ COVID-19 perception, as well as the effects of

restrictive measures.

Results: At baseline evaluation, half of the PD patients showed sociocognitive

dysfunctions, mainly on mentalizing abilities. Patients with impaired social cognition skills

showed a significantly lower concern on the possible effects of COVID-19 on their health.

Caregiver burden and patients’ social network remained stable during the lockdown.

Conclusion: These preliminary results underline that PD sociocognitive dysfunctions

might affect patients’ abilities to estimate the effects of COVID-19 infection. However,

the lack of a significant increase in caregivers’ burden and social isolation suggests, in

our sample, a good coping to COVID-19 emergency. Since COVID-19 pandemic can

have direct and indirect severe consequences in patients with PD, the development of

educational and preventive programs is recommended.
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INTRODUCTION

Since the end of 2019, the world has been overwhelmed
by the spread of a new coronavirus (SARS-CoV-2), which
forced the World Health Organization to declare the state of
pandemic in March 2020. This action has been paralleled by the
introduction in many countries of restrictive measures, such as
social distancing, quarantine, and massive closure of commercial
and productive activities, with a substantial effect on people
habits and routines. To prevent the spreading of the virus and
the high risk of the health-care system overwhelming, the Italian
government introduced emergency security measures on March
9, 2020, including closed borders, social distancing, and isolation.
With the progressive control of the emergency in terms of
reduced rate of positive cases, hospital admissions, and patients
requiring intensive care, less stringent measures were introduced.
Overall, the Italian lockdown included restrictive measures that
lasted from March 9, 2020 to May 3, 2020. However, the
long-lasting period of quarantine may have led to important
consequences in healthy subjects (Cerami et al., 2020) as well
as in patients living with a chronic disease such as Parkinson’s
Disease (PD).

The restricted access to health care, physical inactivity, and
psychosocial effects (Prasad et al., 2020) could potentially worsen
motor and non-motor symptoms characterizing the disease
and resulting from nigrostriatal dopamine depletion. Among
these, cognitive symptoms might include executive, visuospatial,
and social cognitive dysfunctions (Robbins and Cools, 2014).
Notably, extensive literature on PD reports significant deficits
in different facets of the social cognition such as emotion
recognition (e.g., Baggio et al., 2012; Mattavelli et al., 2020),
theory of mind (e.g., Bodden et al., 2010), and empathy (Martinez
et al., 2018). Overall, social skills play a crucial role in detecting
and predicting actions, intentions, and emotions on the basis
of individual knowledge (Barnes-Holmes et al., 2004), and they
have been previously related to the individual engagement in
recommended precautions during a health crisis (Puterman et al.,
2009). An impairment in these abilities in the context of COVID-
19 quarantine may thus lead to severe consequences, such as
situational misinterpretations and increased conflicts in social
and familial relationships.

Social cognition deficits contribute to characterize PD clinical
picture together with other motor and non-motor symptoms.
With the progression of the disease, PD patients might tend
to move from a public into a private world to mask these
symptoms, with a significant and progressive reduction in their
social engagement due to stigmatization (Maffoni et al., 2017).
Social isolation represents one of the major risk factors for
the development of cognitive decline and dementia (Livingston
et al., 2017), and specifically in PD social, support has been
found as one of the major variables in positively affecting daily
living (Ambrosio et al., 2019). In this sense, informal caregivers
have a key role in practical and psychological support for PD
patients. However, this role exposes them to changes in emotional
and physical health, social life, and financial status (Martinez-
Martin et al., 2012). Despite an emerging body of literature on
PD care during the COVID-19 emergency (Papa et al., 2020;

Prasad et al., 2020; Salari et al., 2020; Shalash et al., 2020),
very little is known about caregivers’ experiences. Quarantine
and lockdown measures significantly forced them to deal with
changes in their daily routines, including personal, family, and
patients’ management. While recent evidence showed in PD
carers higher anxiety levels related to COVID-19 emergency
compared to controls (Salari et al., 2020), it is still unclear
whether the restrictive measures affected caregivers’ well-being.

The aim of this preliminary study is thus to explore the
effects of social cognition deficits in the perception of COVID-
19 emergency in PD patients as well as their relationship with
caregivers’ burden. Besides, we investigated possible changes in
patients’ perceptions of social support and in caregiver well-being
through an online interview performed in the last 2 weeks of
the first lockdown phase in Italy. We hypothesized that social
cognition deficits in PD might affect patients’ perceptions of
the COVID-19 emergency and that COVID-19 containment
could possibly increase PD patients’ perceived social isolation and
caregivers’ burden.

MATERIALS AND METHODS

Subjects
Fourteen PD patients were included in the context of the
longitudinal project “Study of the neural bases underlying the
beneficial effects of physical activity in Parkinson’s disease.”
Patients were recruited from the Centre for Neurocognitive
Rehabilitation (CeRiN) in Rovereto, Italy. Inclusion criteria
were diagnosis of idiopathic PD based on the criteria of the
International Movement Disorder Society (Postuma et al., 2015),
Hoehn and Yahr scale ≤3 (Hoehn and Yahr, 1967); absence
of dementia or other significant psychiatric or neurological
disorders; basic computer knowledge and Internet access. All
subjects underwent a baseline clinical evaluation by experienced
neurologists and neuropsychologists between January and
February 2020, and a follow-up assessment through an online
platform between April 20 and May 3, 2020. Patients were
assessed during the “ON” state, and data on the motor
symptoms through the Unified Parkinson’s Disease Rating Scale
(MDS-UPDRS) part III (Goetz et al., 2008) were collected.
Caregivers were interviewed at both baseline and follow-up.
Demographics and clinical data for the 14 PD patients are shown
in Table 1. Eleven patients were characterized by a tremor-
dominant phenotype and three patients by a postural instability
and gait disturbances phenotype. Mean UPDRS-part III score
was 15.5 ± 5.8. All patients were treated at the time through
antiparkinsonian drugs, that is (levodopa, dopamine-agonists,
MAO-, and COMT-inhibitors). Patients’ caregivers included
first-degree relatives (caregiver-patient relationship: consort n =

12, offspring n= 2; caregiver civil status: married n= 13, single n
= 1; male/female: 6/8; average age in years= 60.2± 13.4, average
years of education= 13.5± 4.6).

All subjects gave informed consent to clinical evaluation
according to the local Ethical Committee. The original study
protocol, as well as the telemedicine extension, was approved by
the Institutional Review Board (Protocol Number 2019-033).
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TABLE 1 | Demographics and clinical profile of the enrolled sample.

Mean ± SD Cut-off score Impaired performance (borderline)

DEMOGRAPHICS

Sex (number of M/F) 7/7

Age in years 55.5 ± 8.7 - -

Years of education 13.4 ± 4.8 - -

CLINICAL

UPDRS III 15.5 ± 5.8 - -

Geriatric depression scale 8.1 ± 7.2 >9* 5 mild, 1 severe

Disease duration (years) 5.7 ± 4.1 - -

NEUROPSYCHOLOGICAL

MoCA (0–30) 24.4 ± 2.6 <17.363 0 (1)

Digit forward (0–8) 6.1 ± 0.9 <4.26 0 (0)

Digit backward (0–8) 4.3 ± 0.9 <2.65 0 (1)

Corsi block tapping task (0–9) 5.1 ± 1.1 <3.46 1 (3)

Rey Auditory Verbal Learning immediate recall (0–75) 46.0 ± 9.3 ≤28.52 0 (0)

Rey Auditory Verbal Learning delayed recall (0–15) 9.4 ± 2.4 ≤4.68 0 (0)

Rey-Osterrieth complex figure recall (0–36) 16.3 ± 6.0 <9.47 0 (2)

Trial making test A 44.4 ± 15.9 ≥94 0 (0)

Trial making test B 143.2 ± 91.2 ≥282 1 (1)

Trial making test B–A 98.8 ± 82.7 ≥187 2 (1)

Attentive Matrices (0–60) 50.6 ± 6.2 <31 0 (0)

Stroop time interference effect 23.7 ± 15.0 ≥36.92 2 (0)

Stroop error interference effect 1.3 ± 2.0 ≥4.24 1 (0)

Verbal fluency on phonemic cue 40.2 ± 12.1 <17.35 0 (0)

Verbal fluency on semantic cue 44.1±9.7 <23.59 0 (0)

Naming (objects) (0–48) 47.2 ± 1.1 ≤41.48 0 (0)

Naming (actions) (0–50) 48.1 ± 1.7 ≤36.86 0 (0)

Line orientation judgment test (0–30) 22.6 ± 3.8 <19 0 (1)

Unknown face recognition task (0–50) 45.6 ± 4.9 <39 1 (0)

Rey-Osterrieth complex figure copy (0–36) 31.6 ± 2.9 <28.88 1 (0)

Ekman 60 Faces test (0–60) 49.1 ± 6.1 ≤37.46 0 (0)

SET Intention attribution (0–6) 4.9 ± 1.2 <2.35 1 (1)

SET Emotion attribution (0–6) 4.3 ± 1.7 <2.21 3 (2)

SET Causal inference (0–6) 4.5 ± 1.4 <2.42 1 (2)

SET global score (0–18) 13.5 ± 3.6 <8.30 2 (1)

IRI Fantasy 17.9 ± 2.4 <11** 0 (0)

IRI Perspective Taking 19.1 ± 6.3 <12** 1 (4)

IRI Empathic concern 24.4 ± 5.9 <24** 6 (1)

IRI Personal distress 20.0 ± 6.2 3< >27** 1 (3)

SD, standard deviation; UPDRS, Unified Parkinson’s Disease Rating Scale; MoCA, Montreal Cognitive Assessment; SET, Story-based Empathy Task; IRI, Interpersonal Reactivity Index.
*Based on (Yesavage et al., 1982).
**Due to the lack of Italian normative values, mean, and standard deviation values previously reported (Rankin et al., 2005) were used to derive explorative cut-off scores (mean ± 2 SD

for impaired performance; mean ± 1.5 SD for borderline performance).

Baseline Neuropsychological Assessment
Social cognition abilities have been assessed through different
tests evaluating emotion recognition abilities (Ekman 60 Faces
Test-Ek-60F) (Dodich et al., 2014) and theory of mind (Story-
based empathy task-SET) (Dodich et al., 2015). The SET is
a non-verbal task assessing the ability to attribute mental
states based on intention (SET-IA) and emotion (SET-EA), as
well as the ability to infer causal relationship (i.e., SET-CI).

Empathic attitude has been assessed through the Interpersonal
Reactivity Index (IRI) (Davis, 1980; Rankin et al., 2005), a 28-
item questionnaire administered to caregivers and including
both cognitive (perspective-taking IRI-PT, fantasy IRI-F) and
affective aspects of empathy (empathic concern IRI-EC, and
personal distress IRI-PD). The revised version of the Lubben
social network scale (LSNS-R) (Lubben et al., 2006) has been used
to assess patients’ social network.
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Besides, all subjects underwent a standard neuropsychological
assessment, including tests evaluating the global cognitive status
(Conti et al., 2015), short-term memory [Digit Span forward
(Monaco et al., 2013), Corsi block-tapping test (Monaco et al.,
2013)], long-term memory [Rey Auditory Verbal List test
(Carlesimo et al., 1996), Rey-Osterrieth complex figure recall
(Caffarra et al., 2002a)], attention/executive functions [i.e.,
attentional matrices (Spinnler and Tognoni, 1987), digit span
backward (Monaco et al., 2013)], verbal fluency (Carlesimo
et al., 1996; Zarino et al., 2014), Stroop task (Caffarra et al.,
2002b), trial making test (Giovagnoli et al., 1996), language
[i.e., naming (Catricala et al., 2013; Papagno et al., 2020)],
visuospatial line orientation judgment test (Benton, 1983),
the unknown face recognition test (Benton et al., 1983), and
visuo-constructional abilities [Rey-Osterrieth complex figure
copy (Caffarra et al., 2002a)].

Caregivers’ burden were assessed through the Caregiver
Burden Inventory (CBI) (Novak and Guest, 1989). This
questionnaire includes 24 items investigating five different
dimensions: time-dependence (CBI-TD), developmental (CBI-
D), physical (CBI-P), social (CBI-S), and emotional (CBI-E)
burden. Higher scores implicate greater burden.

Telemedicine Assessment
The follow-up assessment was performed through an online
platform. The structured interview included questions about
patients’ health statuses (“Have you received medical assistance
in the last 2 months?” “Have you modified your pharmacological
treatment?” “Have you noticed a disease progression?”) and
perceived changes in motor and non-motor symptoms (“Do you
think that your cognitive/motor symptoms are worsened during
the lock-down?” “Have you noticed mood changes during the
lockdown?”). In case of positive answers, subjects were asked
to specify. Patients were then asked if they were aware of the
COVID-19 emergency, and patients’ perceptions were assessed
through two questions (“Are you concerned about the effect
that COVID-19 may have on your health?” and “How severe do
you think the COVID-19 emergency is for the society?”) using
a 5-point Likert scale (1: not at all, 5: very much). Together
with the structured interview, LSNS-R and CBI scales were also
readministered to assess changes in patients’ social network and
in caregivers’ burden.

Statistical Analyses
We evaluated the percentage of patients with social cognition
deficits based on the Italian normative data. Then, in order
to assess the effects of social cognition abilities on patients’
responses to lockdown measures and to caregivers’ well-being,
we correlated through Spearman’s rank correlation analysis the
adjusted performance at social tasks with patients’ perceptions
of COVID-19 emergency and CBI subscales. Besides, a Mann-
Whitney U test has been performed to compare patients’
perceptions of the COVID-19 emergency, dividing PD patients
according to social cognition impairments, based on literature-
defined cut-off scores (Table 1). Finally, CBI and LSNS-R scores
were compared through Wilcoxon Signed Ranks Test in order to
assess the effect of lockdown measures on caregivers’ well-being

and patients’ social network. Non-parametric statistics were
performed due to the small sample size and to non-normal data
distribution, evaluated through the Shapiro-Wilk test. Analyses
were conducted using IBM SPSS Statistics for Windows v23.0
(Armonk, NY IBM Corp.).

RESULTS

At the baseline neuropsychological evaluation, 10 patients were
classified as cognitively unimpaired, while four patients presented
a non-amnestic mild cognitive impairment (Table 1). No patients
showed defective performance at the EK-60F test according
to the normative data. Emotion attribution, evaluated through
SET-EA, was impaired in 3 patients out of 14, with the other
two patients obtaining a borderline score. Only two subjects
poorly performed in the SET subtask of intention attribution.
Notably, in the IRI, five patients showed reduced perspective-
taking, while half of the sample was characterized by poor
empathic concern. Finally, four patients showed high levels
of IRI personal distress, while fantasy was above the cut-off
score in all patients. At the follow-up structured interview,
three patients felt the disease went faster in the 2 months of
lockdown. Four patients reported increased memory difficulties,
while increased anxiety was reported in three patients out of 14.
A worsening in motor functioning was reported in eight patients
out of 14. Three patients received medical assistance related to
PD symptoms with subsequent PD-therapy modifications (two
therapy reductions secondary to increased levodopa-induced
dyskinesia and one increased therapy due to worsening of
tremor and bradykinesia). Concerning COVID-19 emergency,
all patients were aware of the situation and perceived a high
severity for the society (median = 5, IQ range [4.75–5]), despite
a low concern for their own health (median = 2, interquartile
range [1–3]).

The correlation analysis between COVID-19 perception and
social cognition abilities showed a correlation of patients’
concerns related to health with patients’ perspective-taking
abilities (IRI-PT rs = 0.71, p = 0.005) and personal distress
(IRI-PD rs = −0.72, p = 0.004). No significant relationship was
found with other social skills. However, IRI-PT was significantly
correlated with emotion attribution abilities (SET-EA subscore
rs = 0.60, p = 0.02) and overall mentalizing abilities (SET-GS
rs = 0.55, p = 0.04). PD patients with social cognition deficits
showed a reduced concern (mdn = 2, interquartile range [1–
2]) compared to patients with unimpaired social skills (mdn =

3 interquartile range [2.5–4]) (Mann-WhitneyU = 40, p= 0.04).
No significant results were found in the association between
judgement of the COVID-19 emergency at the societal level and
social skills.MCI and cognitively unimpaired PD patients showed
no significant differences in COVID-19 perception (COVID-19
emergency at societal level Mann-Whitney U = 19, p = 0.9,
COVID-19 health-related concern Mann-Whitney U = 12, p
= 0.3), and no significant correlation emerged with the global
cognitive status, evaluated through the MoCA score (COVID-
19 emergency at societal level rs = −0.17, p = 0.5, COVID-19
health-related concern rs = 0.40, p= 0.15).
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Concerning caregivers’ burden, lower perspective-taking
abilities were found to be associated at baseline with higher
caregivers’ burden in the CBI subscales time-dependence (CBI-
TD rs = −0.57, p = 0.03), Developmental (CBI-D rs = −0.6, p
= 0.02), and emotional (CBI-E rs = −0.60, p = 0.02) burden,
as well as in CBI global score (rs = −0.62, p = 0.02). Lower
mentalizing performance was associated with higher physical
(SET-GS: rs = −0.60, p = 0.02) and emotional (SET-GS: rs =
−0.60, p = 0.02) CBI scores. Finally, higher CBI global scores
were associated to higher personal distress (IRI-PD rs = 0.56,
p = 0.04). No other significant correlations emerged. Non-
parametric analyses, performed to evaluate significant changes
in CBI and LSNS-R, found no significant differences, except
for CBI social burden scores, in which caregivers showed
a burden reduction compared to the baseline assessment
(T= 5, z=−2.1, p= 0.04) (Table 2).

DISCUSSION

In this preliminary study, we report our experience at
ascertaining the implications of COVID-19 in 14 PD patients
from our center, and we explored the relationship between social
cognition deficits and patients’ perceptions of the COVID-19
emergency, as well as the effect of COVID-19 restrictivemeasures
(i.e., lockdown and self-isolation) on caregivers’ burden and
patients’ social isolation.

Overall, the results of the present study possibly suggest
that social cognition deficits in PD patients might influence
the correct interpretation of the risks related to COVID-19
infection, confirming the first hypothesis of the present study.
Despite these results being explorative, we provided evidence
of a possible association between lower abilities of perspective-
taking and lower concern on the possible effects of COVID-19
on patients’ health. Furthermore, a lower concern for COVID-
19 was associated with a higher personal distress, which is
considered as the negative side of affective empathy (i.e.,
tendency to feel pain when exposed to the suffering of others).
Representing the most primitive precursor of empathy from a
developmental point of view, personal distress seems to have

an adverse effect in thwarting empathic response rather than
enhancing it (Kim et al., 2018). Future studies on larger samples
with a comparison group are thus recommended to investigate
the effect of social cognition deficits on the perception of the
COVID-19 emergency and on the adherence to preventive
measures. Recent evidence suggests in fact a higher risk in PD
patients for worse respiratory complications after the COVID-
19 infection (Fasano et al., 2020; Helmich and Bloem, 2020)
and a possible higher mortality rate for older patients with
a longer disease duration (Antonini et al., 2020). Thus, it is
highly desirable for PD patients to strictly apply to all the
required preventive measures to minimize the risk of infection.
In our sample, lower empathy and mentalizing ability were
also associated with higher caregiver burden. This result is in
agreement with previous studies showing that social cognition
impairments in PD can significantly affect caregivers’ well-being,
possibly due to caregivers’ lack of awareness of these deficits
(Martinez et al., 2018).

On the other hand, despite the risk of negative effects
on patients’ social isolation and caregivers’ burden due to
COVID-19 restrictive measures, the lack of significant changes
in our sample does not confirm the second hypothesis of the
present study (i.e., increase of PD patients perceived social
isolation and caregivers burden due to COVID-19 containment).
Unexpectedly, caregivers showed a reduction in social burden,
possibly suggesting a supporting role of patients’ families, also
in agreement with the lack of significant changes in patients’
social network. This could be partially explained by the Italian
sociocultural framework, in which family has a central role in
patients’ caring (Glaser et al., 2004), or by a reduced burden
of daily activities due to the forced lockdown. Overall, the
small sample size and the lack of a control group represent
the main limitations of the current work, hampering the
generalization of the results. Despite finding a good coping
to the COVID-19 emergency, studies on larger samples are
needed, including patients with different disease severities and
with limited access to new technologies. As a matter of fact,
while elderly people from rural areas and with low education
are those who have the most limited access to new technologies
(Marcellini et al., 2007; Poushter, 2016), they are also those

TABLE 2 | Pre-post comparison of Caregiver Burden Inventory (CBI) and Lubben Social Network Scale-Revised (LSNS-R).

Baseline Follow-up Statistics

CAREGIVER

CBI-global score 12.5 [5.5–30.25] 18 [4.75–29.75] z = −0.5, p = 0.7

CBI-time dependence 3 [0–7] 4.5 [1–11] z = −1.4, p = 0.15

CBI-developmental 3.5 [0.75–7] 5 [2.25–8.75] z = −0.72, p = 0.5

CBI-physical 2.5 [0.75–5.75] 3 [0.25–6.75] z = −0.5, p = 0.65

CBI-social 1 [0–7.5] 1.5 [0–2.75] z = −2.1, p = 0.04

CBI-emotional 1 [0–3] 1.5 [0–3.5] z = −0.72, p = 0.5

PATIENT

LSNS-R 35 [30.7544] 37.5 [28.75–43.5] z = −0.2, p = 0.8

CBI, Caregiver Burden Inventory; LSNS-R, Lubben Social Network Scale-Revised.
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who may have been most affected by the social distancing
measures. Finally, another limitation of this work is represented
by the inability to carefully assess the effects of individual
sociodemographic and psychological factors in coping with the
COVID-19 emergency. Studies including larger patient samples
are required to evaluate the possible effects of behavioral
variables (Santangelo et al., 2016; Preis et al., 2017), as well
as the role of individual features (e.g., Park et al., 2021),
in the interpretation of the COVID-19 emergency. Besides, a
more in-depth assessment of patients’ perceptions of the risks
related to the COVID-19 pandemic is recommended. While
no specific questionnaires were available at the time of this
preliminary study, the progressive introduction of validated
scales and questionnaires (e.g., Cortez et al., 2020) will allow
a more detailed evaluation of the cognitive and psychological
factors related to the interpretation of the COVID-19 emergency.
In conclusion, in this study we provided preliminary evidence
in PD of a possible effect of social cognition dysfunctions
in interpreting the COVID-19 emergency. Since PD patients
represent a vulnerable population for the COVID-19 infection,
the development of educational initiatives for both patients
and caregivers, possibly converted into telemedicine programs,
might help in managing the possible consequences of this new
health challenge.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this
article will be made available by the authors, without
undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Comitato Etico per la sperimentazione con l’essere
umano, Università di Trento. The patients/participants provided
their written informed consent to participate in this study.

AUTHOR CONTRIBUTIONS

LT, CP, MF, AD, and FZ: conception and organization of the
project. CM, MF, PN, AG, and EP: acquisition, analysis of data.
AD, MF, and CP: data interpretation. AD and CM: first drafting
the work. All authors revised the manuscript and provided the
approval of the work.

FUNDING

This study was supported by Comune di Rovereto, with the
project: Study of the neural bases underlying the beneficial
effects of physical activity Parkinson’s disease and by Caritro
Foundation, project: Strategie per migliorare la cognizione
negli anziani.

ACKNOWLEDGMENTS

We thank all the patients and the CeRiN staff for the support
in patient recruitment and management, as well as in data
acquisition. We thank the Parkinson Association in Trento, and
Trento and Rovereto Neurology Departments for their support
in patient recruitment.

REFERENCES

Ambrosio, L., Portillo, M. C., Rodriguez-Blazquez, C., Rojo, J. M., Martinez-

Martin, P., and Group, E.-P. V. (2019). Influencing factors when living with

Parkinson’s disease: a cross-sectional study. J. Clin. Nurs. 28, 3168–3176.

doi: 10.1111/jocn.14868

Antonini, A., Leta, V., Teo, J., and Chaudhuri, K. R. (2020). Outcome of

parkinson’s disease patients affected by COVID-19. Mov. Disord. 35, 905–908.

doi: 10.1002/mds.28104

Baggio, H. C., Segura, B., Ibarretxe-Bilbao, N., Valldeoriola, F., Marti,

M., Compta, Y., et al. (2012). Structural correlates of facial emotion

recognition deficits in Parkinson’s disease patients. 50, 2121–2128.

doi: 10.1016/j.neuropsychologia.2012.05.020

Barnes-Holmes, Y., McHugh, L., and Barnes-Holmes, D. J. (2004). Perspective-

taking and theory of mind: a relational frame account. Behav. Anal. 5, 15–25.

doi: 10.1037/h0100133

Benton, A., Sivan, A., Hamsher, K., Varney, N., and Spreen, O. J. I. V.F., Italy:

Organizzazioni, S. (1983). Benton Facial Recognition Test.

Benton, A. L. (1983). Judgment of Line Orientation: Cuaderno “Form H”; Cuaderno

“Form V.”. Oxford: Oxford University Press.

Bodden, M. E., Mollenhauer, B., Trenkwalder, C., Cabanel, N., Eggert, K. M.,

Unger, M. M., et al. (2010). Affective and cognitive theory of mind in

patients with parkinson’s disease. Parkinsonism Relat. Disord. 16, 466–470.

doi: 10.1016/j.parkreldis.2010.04.014

Caffarra, P., Vezzadini, G., Dieci, F., Zonato, F., and Venneri, A. (2002a). Rey-

Osterrieth complex figure: normative values in an Italian population sample.

Neurol. Sci. 22, 443–447. doi: 10.1007/s100720200003

Caffarra, P., Vezzadini, G., Dieci, F., Zonato, F., and Venneri, A. J. N. (2002b). Una

versione abbreviata del test di Stroop: dati normativi nella popolazione italiana.

Nuova Rivista di Neurologia 12, 111–115.

Carlesimo, G. A., Caltagirone, C., and Gainotti, G. (1996). The mental

deterioration battery: normative data, diagnostic reliability and qualitative

analyses of cognitive impairment. The Group for the Standardization

of the Mental Deterioration Battery. Eur. Neurol. 36, 378–384.

doi: 10.1159/000117297

Catricala, E., Della Rosa, P. A., Ginex, V., Mussetti, Z., Plebani, V.,

and Cappa, S. F. (2013). An Italian battery for the assessment of

semantic memory disorders. Neurol. Sci. 34, 985–993. doi: 10.1007/s10072-

012-1181-z

Cerami, C., Santi, G. C., Galandra, C., Dodich, A., Cappa, S. F., Vecchi, T., et al.

(2020). Covid-19 outbreak in Italy: are we ready for the psychosocial and the

economic crisis? Baseline findings from the PsyCovid study. Front. Psychiatr.

11:556. doi: 10.3389/fpsyt.2020.00556

Conti, S., Bonazzi, S., Laiacona, M., Masina, M., and Coralli, M. V.

(2015). Montreal Cognitive Assessment (MoCA)-Italian version:

regression based norms and equivalent scores. Neurol. Sci. 36, 209–214.

doi: 10.1007/s10072-014-1921-3

Cortez, P. A., Joseph, S. J., Das, N., Bhandari, S. S., and Shoib, S. (2020). Tools

to measure the psychological impact of the COVID-19 pandemic: what do we

have in the platter?Asian J. Psychiatr. 53:102371. doi: 10.1016/j.ajp.2020.102371

Davis, M. H. (1980). A Multidimensional Approach to Individual Differences

in Empathy.

Dodich, A., Cerami, C., Canessa, N., Crespi, C., Iannaccone, S., Marcone, A.,

et al. (2015). A novel task assessing intention and emotion attribution: Italian

standardization and normative data of the Story-based Empathy Task. Neurol.

Sci. 36, 1907–1912. doi: 10.1007/s10072-015-2281-3

Dodich, A., Cerami, C., Canessa, N., Crespi, C., Marcone, A., Arpone, M., et al.

(2014). Emotion recognition from facial expressions: a normative study of the

Ekman 60-Faces Test in the Italian population. Neurol. Sci. 35, 1015–1021.

doi: 10.1007/s10072-014-1631-x

Frontiers in Psychology | www.frontiersin.org 6 March 2021 | Volume 12 | Article 571991

https://doi.org/10.1111/jocn.14868
https://doi.org/10.1002/mds.28104
https://doi.org/10.1016/j.neuropsychologia.2012.05.020
https://doi.org/10.1037/h0100133
https://doi.org/10.1016/j.parkreldis.2010.04.014
https://doi.org/10.1007/s100720200003
https://doi.org/10.1159/000117297
https://doi.org/10.1007/s10072-012-1181-z
https://doi.org/10.3389/fpsyt.2020.00556
https://doi.org/10.1007/s10072-014-1921-3
https://doi.org/10.1016/j.ajp.2020.102371
https://doi.org/10.1007/s10072-015-2281-3
https://doi.org/10.1007/s10072-014-1631-x
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Dodich et al. Social Cognition, COVID-19 and PD

Fasano, A., Antonini, A., Katzenschlager, R., Krack, P., Odin, P., Evans, A. H.,

et al. (2020). Management of advanced therapies in parkinson’s disease patients

in times of humanitarian crisis: the COVID-19 experience. Mov. Disord. Clin.

Pract. 7, 361–372. doi: 10.1002/mdc3.12965

Giovagnoli, A. R., Del Pesce, M., Mascheroni, S., Simoncelli, M., Laiacona, M., and

Capitani, E. (1996). Trail making test: normative values from 287 normal adult

controls. Ital J. Neurol Sci. 17, 305–309. doi: 10.1007/BF01997792

Glaser, K., Tomassini, C., and Grundy, E. (2004). Revisiting convergence and

divergence: support for older people in Europe. Eur. J. Ageing 1, 64–72.

doi: 10.1007/s10433-004-0006-1

Goetz, C. G., Tilley, B. C., Shaftman, S. R., Stebbins, G. T., Fahn, S.,

Martinez-Martin, P., et al. (2008). Movement Disorder Society-sponsored

revision of the Unified Parkinson’s Disease Rating Scale (MDS-UPDRS):

scale presentation and clinimetric testing results. Mov. Disord. 23, 2129–2170.

doi: 10.1002/mds.22340

Helmich, R. C., and Bloem, B. R. (2020). The impact of the COVID-19

pandemic on parkinson’s disease: hidden sorrows and emerging opportunities.

J. Parkinsons Dis. 10, 351–354. doi: 10.3233/JPD-202038

Hoehn, M. M., and Yahr, M. D. (1967). Parkinsonism: onset, progression and

mortality. Neurology 17, 427–442. doi: 10.1212/WNL.17.5.427

Kim, H., Han, S. J. P., and Differences, I. (2018). Does personal distress

enhance empathic interaction or block it? Personali. Individ. Diff. 124, 77–83.

doi: 10.1016/j.paid.2017.12.005

Livingston, G., Sommerlad, A., Orgeta, V., Costafreda, S. G., Huntley, J., Ames,

D., et al. (2017). Dementia prevention, intervention, and care. Lancet 390,

2673–2734. doi: 10.1016/S0140-6736(17)31363-6

Lubben, J., Blozik, E., Gillmann, G., Iliffe, S., von Renteln Kruse, W., Beck,

J. C., et al. (2006). Performance of an abbreviated version of the Lubben

Social Network Scale among three European community-dwelling older adult

populations. Gerontologist 46, 503–513. doi: 10.1093/geront/46.4.503

Maffoni, M., Giardini, A., Pierobon, A., Ferrazzoli, D., and Frazzitta, G.

(2017). Stigma experienced by parkinson’s disease patients: a descriptive

review of qualitative studies. Parkinsons Dis. 2017:7203259. doi: 10.1155/2017/

7203259

Marcellini, F., Giuli, C., Gagliardi, C., and Papa, R. (2007). Aging in

Italy: urban-rural differences. Arch. Gerontol. Geriatr. 44, 243–260.

doi: 10.1016/j.archger.2006.05.004

Martinez, M., Multani, N., Anor, C. J., Misquitta, K., Tang-Wai, D. F., Keren,

R., et al. (2018). Emotion detection deficits and decreased empathy in

patients with alzheimer’s disease and parkinson’s disease affect caregiver

mood and burden. Front. Aging Neurosci. 10:120. doi: 10.3389/fnagi.

2018.00120

Martinez-Martin, P., Rodriguez-Blazquez, C., and Forjaz, M. J. (2012). Quality of

life and burden in caregivers for patients with Parkinson’s disease: concepts,

assessment and related factors. Exp. Rev. Pharmacoecon. Outcomes Res. 12,

221–230. doi: 10.1586/erp.11.106

Mattavelli, G., Barvas, E., Longo, C., Zappini, F., Ottaviani, D., Malaguti, M. C.,

et al. (2020). Facial expressions recognition and discrimination in Parkinson’s

disease. J. Neuropsychol. doi: 10.1111/jnp.12209. [Epub ahead of print].

Monaco, M., Costa, A., Caltagirone, C., and Carlesimo, G. A. (2013). Forward

and backward span for verbal and visuo-spatial data: standardization and

normative data from an Italian adult population. Neurol. Sci. 34, 749–754.

doi: 10.1007/s10072-012-1130-x

Novak, M., and Guest, C. (1989). Application of a multidimensional caregiver

burden inventory. Gerontologist 29, 798–803. doi: 10.1093/geront/

29.6.798

Papa, S. M., Brundin, P., Fung, V. S. C., Kang, U. J., Burn, D. J., Colosimo,

C., et al. (2020). Impact of the COVID-19 pandemic on parkinson’s

disease and movement disorders. Mov. Disord. Clin. Pract. 7, 357–360.

doi: 10.1002/mdc3.12953

Papagno, C., Casarotti, A., Zarino, B., and Crepaldi, D. (2020). A new test of action

verb naming: normative data from 290 Italian adults. Neurol. Sci. 41:2811–7.

doi: 10.1007/s10072-020-04353-1

Park, T., Ju, I., Ohs, J. E., and Hinsley, A. (2021). Optimistic bias and preventive

behavioral engagement in the context of COVID-19. Res. Soc. Adm. Pharm. 17,

1859–1866. doi: 10.1016/j.sapharm.2020.06.004

Postuma, R. B., Berg, D., Stern, M., Poewe, W., Olanow, C. W., Oertel, W., et al.

(2015). MDS clinical diagnostic criteria for Parkinson’s disease. Mov. Disord.

30, 1591–1601. doi: 10.1002/mds.26424

Poushter, J. (2016). Smartphone Ownership and Internet Usage Continues to Climb

in Emerging Economies. Pew. Res. Cent. 22, 1–44.

Prasad, S., Holla, V. V., Neeraja, K., Surisetti, B. K., Kamble, N., Yadav, R., et al.

(2020). Parkinson’s disease and COVID-19: perceptions and implications in

patients and caregivers.Mov Disord. 35:912–4. doi: 10.1002/mds.28088

Preis, M. A., Golm, D., Kroner-Herwig, B., and Barke, A. (2017). Examining

differences in cognitive and affective theory of mind between persons with high

and low extent of somatic symptoms: an experimental study. BMC Psychiatr.

17:200. doi: 10.1186/s12888-017-1360-9

Puterman, E., DeLongis, A., Lee-Baggley, D., and Greenglass, E. (2009). Coping

and health behaviours in times of global health crises: lessons from SARS and

West Nile. Glob. Public Health 4, 69–81. doi: 10.1080/17441690802063304

Rankin, K. P., Kramer, J. H., and Miller, B. L. (2005). Patterns of cognitive and

emotional empathy in frontotemporal lobar degeneration.Cogn. Behav. Neurol.

18, 28–36. doi: 10.1097/01.wnn.0000152225.05377.ab

Robbins, T. W., and Cools, R. (2014). Cognitive deficits in Parkinson’s

disease: a cognitive neuroscience perspective. Mov. Disord. 29, 597–607.

doi: 10.1002/mds.25853

Salari, M., Zali, A., Ashrafi, F., Etemadifar, M., Sharma, S., Hajizadeh, N.,

et al. (2020). Incidence of anxiety in parkinson’s disease during the

coronavirus disease (COVID-19) pandemic. Mov. Disord. 35, 1095–1096.

doi: 10.1002/mds.28116

Santangelo, G., Falco, F., D’Iorio, A., Cuoco, S., Raimo, S., Amboni, M., et al.

(2016). Anxiety in early Parkinson’s disease: validation of the Italian observer-

rated version of the Parkinson Anxiety Scale (OR-PAS). J. Neurol. Sci. 367,

158–161. doi: 10.1016/j.jns.2016.06.008

Shalash, A., Roushdy, T., Essam, M., Fathy, M., Dawood, N. L., Abushady,

E. M., et al. (2020). Mental health, physical activity, and quality of life in

parkinson’s disease during COVID-19 pandemic. Mov. Disord. 35, 1097–1099.

doi: 10.1002/mds.28134

Spinnler, H., and Tognoni, G. (1987). Taratura e standardizazione italiana di test

neuropsicologici. Italian J. Neurol. Sci. 7, 1–19.

Yesavage, J. A., Brink, T. L., Rose, T. L., Lum, O., Huang, V., Adey, M.,

et al. (1982). Development and validation of a geriatric depression

screening scale: a preliminary report. J. Psychiatr. Res. 17, 37–49.

doi: 10.1016/0022-3956(82)90033-4

Zarino, B., Crespi, M., Launi, M., and Casarotti, A. (2014). A new

standardization of semantic verbal fluency test. Neurol. Sci. 35, 1405–1411.

doi: 10.1007/s10072-014-1729-1

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Copyright © 2021 Dodich, Papagno, Turella, Meli, Zappini, Narduzzi, Gober,

Pierotti and Falla. This is an open-access article distributed under the terms of

the Creative Commons Attribution License (CC BY). The use, distribution or

reproduction in other forums is permitted, provided the original author(s) and the

copyright owner(s) are credited and that the original publication in this journal

is cited, in accordance with accepted academic practice. No use, distribution or

reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org 7 March 2021 | Volume 12 | Article 571991

https://doi.org/10.1002/mdc3.12965
https://doi.org/10.1007/BF01997792
https://doi.org/10.1007/s10433-004-0006-1
https://doi.org/10.1002/mds.22340
https://doi.org/10.3233/JPD-202038
https://doi.org/10.1212/WNL.17.5.427
https://doi.org/10.1016/j.paid.2017.12.005
https://doi.org/10.1016/S0140-6736(17)31363-6
https://doi.org/10.1093/geront/46.4.503
https://doi.org/10.1155/2017/7203259
https://doi.org/10.1016/j.archger.2006.05.004
https://doi.org/10.3389/fnagi.2018.00120
https://doi.org/10.1586/erp.11.106
https://doi.org/10.1111/jnp.12209
https://doi.org/10.1007/s10072-012-1130-x
https://doi.org/10.1093/geront/29.6.798
https://doi.org/10.1002/mdc3.12953
https://doi.org/10.1007/s10072-020-04353-1
https://doi.org/10.1016/j.sapharm.2020.06.004
https://doi.org/10.1002/mds.26424
https://doi.org/10.1002/mds.28088
https://doi.org/10.1186/s12888-017-1360-9
https://doi.org/10.1080/17441690802063304
https://doi.org/10.1097/01.wnn.0000152225.05377.ab
https://doi.org/10.1002/mds.25853
https://doi.org/10.1002/mds.28116
https://doi.org/10.1016/j.jns.2016.06.008
https://doi.org/10.1002/mds.28134
https://doi.org/10.1016/0022-3956(82)90033-4
https://doi.org/10.1007/s10072-014-1729-1
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

	The Role of Social Cognition Abilities in Parkinson's Disease in the Era of COVID-19 Emergency
	Introduction
	Materials and Methods
	Subjects
	Baseline Neuropsychological Assessment
	Telemedicine Assessment
	Statistical Analyses

	Results
	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	References


