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INTRODUCTION: STATE OF THE ART AND THE ROLE OF THE
PSYCHOLOGIST

From the very beginning of this severe pandemic, the intervention of psychologists in managing
and containing the spreading infection has been essential. Now that, in some respects, the
emergency for protection of human lives is receding, another opportunity for psychologists’
intervention has emerged: the neuropsychological field.

Recent scientific publications highlight the cognitive sequelae in neuro-COVID syndromes:
tropism of this type of virus for central nervous system and prolonged periods of hypoxia
due to severe desaturation represent highly significant factors in determining dysfunctional
alterations of cognitive functioning. Indeed, it is widely known that protracted hypoxemic
episodes cause cognitive impairments. For instance, Hopkins et al. (1) have pointed out
that about 50% of patients with acute respiratory distress disorder (ARDS) shows cognitive
alterations up to 2 years after the acute event. Consistently, the authors recommend
carrying out an assessment of memory and executive functions in order to foster long-term
monitoring processes.

Concerning the etiopathogenetic nature of COVID-19, the virus’ distinctive features favor its
access up to the blood–brain barrier via retrograde axonal transport along cranial nerves—in
particular, the olfactory nerve, which explains one of the most frequently reported symptoms.
The alteration of the blood–brain barrier determines the onset of neurological conditions
known as necrotizing acute encephalopathies (2–4). Moreover, patterns of brain lesions
have been documented, with hemorrhagic effusions at well-defined hemorrhagic rims around
the thalamus, in subregions of the medial temporal lobes, and in subinsular regions (4).
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Clinical features of COVID-19 are to be considered according
to the severity of their manifestation: the clinical picture is
defined as mild or asymptomatic when the disease occurs in
the absence of dyspnea or desaturation; moderate when the
O2 saturation is between 94 and 98% and there are signs of
pneumonia on radiological examination; severe in case of O2

saturation below 93%, increased of respiratory rate, interstitial
pneumonia, and need to add O2 to the natural respiratory
process; and critical when, in addition, mechanical ventilation
is required.

Generally, patients with mild COVID-19 symptomatology
recover with no need of specific interventions, whereas in
moderate, severe, and critical forms, several systems, first and
foremost the CNS, suffer from implications of the infection.
Persistent desaturation levels are associated with worsening
dyspnea, which, in turn, has serious repercussions on brain
metabolism (5). In their work, Carda et al. (5) also report
the clinical experience with a sample of Italian COVID-19
patients, which have presented cognitive alterations such as
memory disorders, deficits of executive functions and, among
older subjects with severe forms, confusion [see also (6, 7)].
These impairments are due to the effect of the viral infection
on the central nervous system, as previously mentioned, and
to long periods of hypoxygenation and brain injuries, as clearly
reported by Girardini et al. (8). Likewise, Li et al. (9) report, in
a study conducted on a sample of 211 patients, that patients with
severe infection develop cerebrovascular impairment syndromes.
In a systematic review, it was confirmed that one out of
four patients with ARDS consequent to COVID-19 infection
develops neuropsychological symptoms as a manifestation of
CNS involvement (10). Hence, it is strongly recommended that
early identification and care of cognitive deficits should be
performed. Neurological deficits involve, among others, severe
changes in the state of consciousness and consequent alterations
of cognitive functions (7).

What has been so far highlighted by scientific evidence
seems sufficiently convincing to demonstrate that this type
of lung disease can remarkably affect the CNS and that
cognitive, emotional, and behavioral functions may be severely
compromised (11, 12). Indeed, behavioral alterations compatible

FIGURE 1 | Main neuropsychological and neuropsychiatric symptoms in COVID-19 patients.

with delirium and loss of control have also been found as
a consequence of hypoxemia and cerebral lesions. On the
other hand, thymic alterations, such as dysphoria and mood
tone deflection, are frequently associated with isolation and
sudden loss of meaningful social contacts with significant
family members. Figure 1 reports main neuropsychological and
neuropsychiatric symptoms in COVID-19 patients.

PROPOSAL FOR THE CURRENT
SITUATION: NEUROPSYCHOLOGICAL
ASSESSMENT

Field experience shared by colleagues working in these areas
points out that, in these days, neuropsychologists are facing a
constantly increasing number of requests for assessment and care
of patients showing cognitive outcomes as a result of the new
coronavirus infection.

It is reasonable to think that when all concerns about
the potential risk for transmission of the contagion and
isolation have ceased and people are to resume their usual
working activities, the invalidating cognitive consequences will
emerge with strength and the demand for neuropsychological
intervention will further increase.

In our opinion, it is necessary to boost neuropsychological
services and, consequently, the number of psychologists serving
in the neuropsychology field, in order to cope with the increase in
demand. Effective measures to be taken with this kind of patients
involve—in addition to the dissemination of information
concerning the high risk of cognitive repercussions—
neuropsychological assessment, rehabilitation treatment,
and the role of the psychologist/neuropsychologist in managing
cognitive issues. Table 1 summarizes recommendations for
neuropsychologists’ practice.

Neuropsychological assessment, which cannot be considered
as the mere administration of psychometric tests, provides a
profile of residual abilities, emerging difficulties, and potential
trend of cognitive decline, just as it occurs for other neurological
diseases. The assessment procedures, then, provide relevant
information to outline opportunities for intervention. The
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TABLE 1 | Summary of recommendation for neuropsychologists.

Assessment

process

Online neuropsychological

assessment vs. in presentia

assessment

Benefit Limitations Recommendations

- Simpler test administration

when online

- Observance of safety norms

even in critical conditions

- Impossibility of making adequate

clinical and qualitative observations

of emotional–cognitive–

behavioral alterations

- Limitation in

socio-relational factors

- A vis-à-vis approach is

recommendable, unless urgent

conditions imply that the evaluation

cannot be postponed

Tests administration Measures Test administration condition Recommendations

- Global functionality, cognitive

flexibility, problem-solving skills,

working memory, and praxis

abilities, as well as mnesic,

learning, and attention skills

- Assessment of patient’s

residual abilities

- Detection and quantification of

possible affective alteration

- Compatibility with patient’s clinical

conditions

- Retention of minimal attention

levels

- Be sure that COVID-related clinical

condition (i.e., SARS, neurological

and motor deficits) is emended

- Adequate psychometric properties

of selected tests

Rehabilitative

intervention

Online neuropsychological

intervention and in presentia

rehabilitation: features

In presentia rehabilitation Online intervention Recommendations

- Calibrating the commitment

required from the patient for an

effective rehabilitation

- Support deficit recovery or

maintenance over time

- Planning of

teletherapy intervention

- Remote administration

of exercises

- Modulation of gradients of

difficulty based on the actual level

of impairment

- Constant monitoring by the

neuropsychological expert

- Both solutions are strongly

recommended, especially with

effective and planned exercises

aimed at functional cognitive recovery

- Choose between online and in

presentia rehabilitation based on both

sanitary global condition (quarantine,

lockdown, etc.) and

patient’s/caregiver’s needs and

resources

psychologist is called to take part into this clinical decision-
making process based on specific neuropsychological expertise
and competence. In the backdrop of this epidemic, the possibility
to carry out an online neuropsychological assessment, by
using telematic administration of tests, has also been brought
to attention.

In a special note sent to the National Council of the Order of
Psychologists on May 8, 2020 (13), we had the chance to express

our opinions and some recommendation concerning remote

neuropsychological assessment by referring to the scientific
literature and by following the Guidelines of the American

Psychological Association. Online assessment exhibits a number

of limitations in the process of evaluating cognitive functions.
In particular, remote procedures miss crucial steps because

of the impossibility of making adequate qualitative clinical
observations concerning patients’ affective–cognitive–behavioral
skills, as well as specific socio-relational dimensions. Having
said that, while it has to be acknowledged that a few specific
tools for remote assessment have already been presented in peer-
reviewed journals, we argue that they should be used for such
purpose if, and only if, the values of the normative sample can
be properly applied to and compared with the patient. For these
and other reasons—referring to which we suggest to read the
abovementioned note—we conclude that a vis-à-vis approach
is still recommendable, unless urgent conditions imply that the
evaluation cannot be postponed.

The assessment of COVID-19 patients cannot be limited to
the administration of screening batteries that provide scores
mirroring the so-called “global functionality” or, at the very
least, it cannot stop at such level of analysis because this would
mean denying the patients the right and possibility to undergo a
proper evaluation of the cognitive profile. According to the extant
literature, the assessment should include the administration
of tests that accurately evaluate cognitive flexibility, problem-
solving skills, and working memory, as well as mnesic, learning,
and attention skills. Nonetheless, the assessment session should
also be compatible with patient’s clinical conditions, which could
affect appropriate maintenance of attention levels. Furthermore,
it is recommended, if possible, to deepen the evaluation via tests
that qualify as accurately as possible the patient’s residual abilities
and via the use of scales for the detection and quantification of
potential affective impairments.

NEUROPSYCHOLOGICAL
REHABILITATION

One of the targets of the neuropsychological assessment is to
provide baseline data for the implementation of individualized
rehabilitation programs, in which it is possible to draw up an
intervention plan including cognitive exercises of increasing
complexity and adequately calibrated to the difficulties that have
arisen. A well-defined program examines and takes into account
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those factors that allow calibrating the level of commitment asked
to the patient for an effective rehabilitation intervention that
aims at recovering a deficit or maintaining current abilities over
time. The cognitive sequelae of COVID-19 might also benefit
from a specific and calibrated intervention on the symptoms
profile of each patient. Even in this case, a vis-a-vis intervention
allows controlling for relational variables that might be missed
during online briefings. Yet, in the field of neuropsychological
rehabilitation, it is certainly possible to think at activities that
can be provided via teletherapy interventions without losing
their effectiveness (5). Today, different tools are available to
psychologists for the implementation of rehabilitation projects
appropriate to the circumstances: such tools allow, for example,
to remotely deliver the exercises, which are modulated in
gradients of difficulty so that they can be adjusted to the
actual level of impairment, and whose results can be monitored
remotely by the psychologist with neuropsychological expertise.

THE ROLE OF THE
NEUROPSYCHOLOGIST

The number of patients affected by moderate and severe forms
of COVID-19 raises serious considerations about the actual and
forthcoming role of the psychologist with neuropsychological
expertise. Based on the above, we believe that the contribution
of the neuropsychologist should be considered in the phases that
follow COVID-19 infection: in the course of neuropsychological
intervention, which should be carried out as soon as possible
in post-acute departments or rehabilitation facilities; in the
implementation of cognitive treatment and behavioral deficits
management, not only during the inpatient rehabilitation
program but ensuring continuity of these interventions also after
the discharge in outpatient facilities or via tele-monitoring; last
but not least, the neuropsychologist must ensure the correct
dissemination of information about the existence, the extent, and
the consequences of patients’ cognitive deficits to their caregivers
and should provide themwith adequate support also to cope with
alterations of the emotional states.

SOME CONCLUSIVE REMARKS

As scientific society of psychologists with neuropsychological
expertise, we believe it is appropriate to point out the
need for neuropsychologists’ intervention in taking care
of COVID-19 patients, considering that this pandemic,
in its manifestation as neuro-COVID, may result in a
variation of the epidemiological data on the incidence
of cognitive alterations, in addition to the peculiarity
of cognitive and behavioral alterations that follow acute
necrotizing encephalopathy.

Also, all structures in which COVID-19 patients are
hospitalized should be provided with information on cognitive,
affective, and behavioral alterations resulting from this pathology.

Neuropsychological assessment of those patients should, then,
be fostered, with the aim to correctly understand the deficit,
implementing rehabilitation programs, managing cognitive
problems in the family environment, and providing support for
emotional difficulties.

We also believe that it is necessary to build a “network”
of neuropsychologists in order to develop intervention
protocols and collect data in the context of observational
studies. Such research action could help define a better
framework to understand and explain the cognitive
consequences of the pathology, as well as enhance virtuous
circles of cooperation and increase the homogeneity across
neuropsychological interventions, with a view to drafting
appropriate guidelines.

It should be finally underlined that the neuropsychologist,
as psychologist, operates in close collaboration with colleagues
dealing with other aspects of the human mind, aiming at an
integrated and complete psychological care of the patient, her/his
family system, and the social environment.

AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct and intellectual
contribution to the work, and approved it for publication.

REFERENCES

1. Hopkins RO, Weaver LK, Collingridge D, Parkinson RB, Chan KJ, Orme

JF. Two-year cognitive, emotional, and quality-of-life outcomes in acute

respiratory distress syndrome. Am J Respir Crit Care Med. (2005) 171:340–

7. doi: 10.1164/rccm.200406-763OC

2. Baig AM, Khaleeq A, Ali U, Syeda H. Evidence of the COVID-19

virus targeting the CNS: tissue distribution, host-virus interaction, and

proposed neurotropic mechanisms. ACS Chem Neurosci. (2020) 11:995–

8. doi: 10.1021/acschemneuro.0c00122

3. Mehta P, McAuley DF, Brown M, Sanchez E, Tattersall RS,

Manson JJ. COVID-19: consider cytokine storm syndromes and

immunosuppression. Lancet. (2020) 395:1033–4. doi: 10.1016/S0140-6736(20)

30628-0

4. Poyiadji N, Shahin G, Noujaim D, Stone M, Patel S, Griffith B.

COVID-19–associated acute hemorrhagic necrotizing encephalopathy: CT

and MRI features. Radiology. (2020) 31:201187. doi: 10.1148/radiol.20202

01187

5. Carda S, Invernizzi M, Bavikatte G, Bensmaïl D, Bianchi F, Deltombe T, et al.

The role of physical and rehabilitation medicine in the COVID-19 pandemic:

the clinician’s view. Ann Phys Rehabil Med. (2020). doi: 10.1016/j.rehab.2020.

04.001. [Epub ahead of print].

6. Filatov A, Sharma P, Hindi F, Espinosa PS. Neurological complications

of coronavirus disease (COVID-19): encephalopathy. Cureus. (2020)

12:e7352. doi: 10.7759/cureus.7352

7. Mao L, Jin H, Wang M, Hu Y, Chen S, He Q, et al. Neurologic

manifestations of hospitalized patients with coronavirus disease 2019 in

Wuhan, China. JAMA Neurol. (2020) 77:683–90. doi: 10.1001/jamaneurol.20

20.1127

8. Giardini V, Carrer A, Casati M, Contro E, Vergani P, Gambacorti-

Passerini C. Increased sFLT1/PlGF ratio in COVID-19: a novel link to

angiotensin II-mediated endothelial dysfunction. Am J Hematol. (2020)

95:E188–91. doi: 10.1002/ajh.25882

9. Li J, Long X, Zhang Q, Fang X, Fang F, Lv X, et al. Emerging evidence

for neuropsycho-consequences of COVID-19. Curr Neuropharmacol.

(2020). doi: 10.2174/1570159X18666200507085335. [Epub ahead of print].

Frontiers in Neurology | www.frontiersin.org 4 October 2020 | Volume 11 | Article 573207

https://doi.org/10.1164/rccm.200406-763OC
https://doi.org/10.1021/acschemneuro.0c00122
https://doi.org/10.1016/S0140-6736(20)30628-0
https://doi.org/10.1148/radiol.2020201187
https://doi.org/10.1016/j.rehab.2020.04.001
https://doi.org/10.7759/cureus.7352
https://doi.org/10.1001/jamaneurol.2020.1127
https://doi.org/10.1002/ajh.25882
https://doi.org/10.2174/1570159X18666200507085335
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles


Sozzi et al. Neuropsychology and COVID-19

10. Asadi-Pooya AA, Simani L. Central nervous system manifestations

of COVID-19: a systematic review. J Neurol Sci. (2020)

413:116832. doi: 10.1016/j.jns.2020.116832

11. Baig AM. Neurological manifestations in COVID-19 caused by SARS-CoV-2.

CNS Neurosci Ther. (2020) 26:499–501. doi: 10.1111/cns.13372

12. Paybast S, Emami A, Koosha M, Baghalha F. Novel coronavirus disease

(COVID-19) and central nervous system complications: what neurologist

need to know. Acta Neurol Taiwan. (2020) 29:24–31.

13. SPAN. Testing On-Line. Indicazioni e Suggerimenti per la Valutazione

Neuropsicologica Per via Telematica. (2020). Available online

at:https://d66rp9rxjwtwy.cloudfront.net/wp-content/uploads/2020/05/testing

-online-SPAN_OPL_CNOP-1.pdf (accessed September 28, 2020).

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 © 2020 Sozzi, Algeri, Corsano, Crivelli, Daga, Fumagalli, Gemignani,

Granieri, Inzaghi, Pala, Turati and Balconi. 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 Neurology | www.frontiersin.org 5 October 2020 | Volume 11 | Article 573207

https://doi.org/10.1016/j.jns.2020.116832
https://doi.org/10.1111/cns.13372
https://d66rp9rxjwtwy.cloudfront.net/wp-content/uploads/2020/05/testing-online-SPAN_OPL_CNOP-1.pdf
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/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles

	Neuropsychology in the Times of COVID-19. The Role of the Psychologist in Taking Charge of Patients With Alterations of Cognitive Functions
	Introduction: State of the Art and the Role of the Psychologist
	Proposal for the Current Situation: Neuropsychological Assessment
	Neuropsychological Rehabilitation
	The Role of the Neuropsychologist
	Some Conclusive Remarks
	Author Contributions
	References


