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Background: Neuropsychiatric symptoms (NPS) of dementia, such as anxiety,
depression, agitation, and apathy, are complex, stressful, and costly aspects of care,
and are associated to poor health outcomes and caregiver burden. A steep worsening of
such symptoms has been reported during Coronavirus Disease 2019 (COVID-19)
pandemic. However, their causes, their impact on everyday life, and treatment
strategies have not been systematically assessed. Therefore, the aim of this review is to
provide a detailed description of behavioral and psychopathological alterations in subjects
with dementia during COVID-19 pandemic and the associated management challenges.

Methods: A PubMed search was performed focusing on studies reporting alterations in
behavior and mood and treatment strategies for elderly patients with dementia, in
accordance with PRISMA guidelines. The following search strategy was utilized:
(COVID* OR coronavirus OR “corona vir*” OR SARS-CoV-2) AND (dementia OR
demented OR dement* OR alzheimer* OR “pick’s disease” OR “lewy body” OR “mild
cognitive” OR mild cognitive impairment OR MCI).

Results: Apathy, anxiety and agitation are the most frequently NPS during the COVID-19
pandemic and are mainly triggered by protracted isolation. Most treatment strategies rely
on pharmacotherapy; technology is increasingly utilized with mixed results.

Conclusions: NPS of dementia during COVID-19 appear to arise from social restrictions
occurring as a consequence of the pandemic. Implementation of caregiver support and
the presence of skilled nursing home staff are required to restore social interaction and
adjust technological support to the patients’ needs.
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INTRODUCTION

In late 2019, a new respiratory syndrome, now known as
coronavirus disease 2019 (COVID-19), was reported in Wuhan,
China (1). The identified cause was a novel coronavirus, the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Since
then, infection from SARS-CoV-2 has spread globally, officially
becoming a pandemic on March 11, 2020 (2).

The increasing mortality rates from SARS-CoV-2 stressed
global healthcare systems, prompting the vast majority of
countries to adopt extraordinary measures to limit contagion
spread via the enforcement of social distancing, quarantining of
people exposed to the disease, and confinement of the healthy at
home except for essential outings (3).

The majority (75%) of people affected by COVID-19 recover
without treatment (4). However, mortality increases with age (5)
and the presence of comorbidities (6). Among them, dementia is
associated with greater risk of death (7). Increased risk of death
in elderly patients with dementia impairment may not be solely
due to their vulnerability to SARS-CoV-2 infection (8), but may
also relate to the cognitive, behavioral and psychological effects
of rapid environmental changes brought by the pandemic.
Worsening of cognitive impairment in elderly patients with
dementia has been reported during the few months following
the beginning of the pandemic (2, 3, 9). Impaired comprehension
of the public health situation and difficulty following restrictive
measures has also been reported (10). More importantly, several
authors have described a steep worsening of a plethora of
neuropsychiatric symptoms (NPS), including depression,
anxiety, anger, agitation, insomnia (11). These complications
may increase levels of distress in caregivers and nursing home
staff (12), favor contagion (2), and increase risk of self-injury,
hospitalization, and death (13). Managing NPS in elderly
patients with dementia is particularly challenging during
the COVID-19 pandemic in the context of lacking routine
infection screening programs (2), isolation from family
members who would otherwise visit and monitor the status of
their loved ones (14), and a general deficiency in the widespread
implementation of non-pharmacological treatments for
dementia (15).

Given this stress on healthcare systems and caregivers,
systematic description of the psychopathology arising during
COVID-19 pandemic in elderly patients with cognitive disorders
and possible treatment strategies, are greatly needed to guide
management. Therefore, the aim of this review is to describe the
behavioral and psychopathological characteristics of elderly
patients with dementia during the COVID-19 pandemic and
potential interventions.
METHODS

A PubMed search was performed of all literature published
before June 19, 2020 using the following terms: (COVID* OR
coronavirus OR “corona vir*” OR SARS-CoV-2) AND
(dementia OR demented OR dement* OR alzheimer* OR
Frontiers in Psychiatry | www.frontiersin.org 2
“pick’s disease” OR “lewy body” OR “mild cognitive” OR mild
cognitive impairment OR MCI). The search was performed by
two researchers (GS and CP) independently. Papers included in
this review met the following criteria: (i) written in English; (ii)
an original article (no review or meta-analyses were allowed);
(iii) focused on subjects with dementia of any etiology (e.g.
Alzheimer’s Disease (AD), Pick Disease, Lewy body disease); (iv)
included geriatric populations; (v) reported original data, case
series, or case reports, and (vi) provided information of the
characteristics and/or recommendations for the management of
NPS in subjects meeting the aforementioned criteria during
COVID-19 pandemic. Exclusion criteria were: (i) reviews and
meta-analyses; (ii) editorials, comments, notes or letters without
any data and/or recommendations; (iii) studies with aims
inconsistent with the scope of the review (e.g. studies
investigating behavioral problems in the elderly without
cognitive impairment); (iv) studies focusing on non-elderly
populations; (v) studies specifically designed to describe the
scope and rationale of a multicenter study (defined as
“rationale”); (vi): articles without peer-review or in which peer-
review process is still pending (defined as “preprint”); (vii)
studies not including human subjects (defined as “in vitro”).

Inclusion and exclusion of papers were based on consensus
discussion among the two researchers performing the
aforementioned research and the among all authors; unanimity
was required for both and was achieved through Delphi rounds.
Two rounds were sufficient to reach complete agreement for
paper inclusion or exclusion.

This review follows the Preferred Reporting Items for
Systematic reviews and Meta-Analyses (PRISMA) guidelines
(16). A PRISMA checklist and flowchart as well as detailed
results stemming from database searches are shown in the
Online Supplement.
RESULTS

The search produced 99 records on June 19, 2020. Dates of
publication of such 99 records spanned from 1960 to 2020. A
total of 20 papers were eligible following application of the
inclusion/exclusion criteria and consensus determination.
Eligible studies spanned from March 2020 to June 2020.
Therefore, these dates represent the period of enrollment of
this research. Reason of exclusion are shown in Figure 1. Results
are described below according to the type of NPS and treatment
issues/strategies.

Symptoms
Mood
Evidence of mood alterations in subjects with dementia during
COVID-19 pandemic is mixed. Development of depressed
mood, hopelessness and increased suicidal ideation is
anecdotally described (13), mainly due to protracted isolation
and loss of familial contact due to confinement in homes or in
nursing facilities (2). Accordingly, Canevelli and colleagues (15)
reported an increase of depressed mood within the first month of
September 2020 | Volume 11 | Article 579842
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lockdown in an Italian sample of subjects with dementia. On the
other hand, in a similar cohort in Spain, no worsening of
depression was observed after 5 weeks of home confinement
(9). Additionally, increased hopelessness was reported in subjects
with AD after interruption of experimental trials on potential
disease-modifying drugs. This behavior was induced by the
sudden withdrawal of the social support from clinical care staff
and their participation in the trial (17). The onset or worsening
of elation/euphoric mood was poorly reported, and when it was,
the occurrence of it was low (15).

Apathy
Apathy, i.e. a general absence of motivation or interest in activities,
appears to be consistently impacted by persistent isolation in
subjects with dementia during the COVID-19 pandemic. In a
Frontiers in Psychiatry | www.frontiersin.org 3
survey of 300 psychologists or healthcare practitioners working in
nursing homes, apathy was reported to be the most common
behavioral disturbance manifesting from protracted isolation due
to COVID-19-related social restriction in subjects with AD (18).
Accordingly, Canevelli and colleagues (15) reported that apathy
presented inmore than 25%of quarantined subjects with dementia
within the first month of lockdown in Italy. Apathy also
overwhelmingly increased over time, as compared with depressed
mood, in subjects with dementia and home confinement (9).
Patients with apathy are less likely to initiate behaviors necessary
to impede the transmission of the virus, including selfcare and
personal hygiene, washing hands, or covering their mouth while
coughing (2). Protracted apathy might also lead patients to spend
more time in beds, thus increasing the risk of pressure ulcers and
hospitalizations (13).
FIGURE 1 | PRISMA flowchart of our review’s results.
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Apathy occurring in the context of altered consciousness was
also described as an atypical presentation of the SARS-CoV-2
infection (11). This so-called “apathetic delirium”may supersede
classical SARS-CoV-2 infection symptoms and interfere with the
early identification of COVID-19 disease (11, 19).

Anxiety
Anxiety and aggression were reported as the main
psychopathological manifestations in patients with AD in an
Alzheimer’s clinic in France during the COVID-19 pandemic (20).
During the same period, in amulticenter European study of isolated-
at-home subjects with dementia, greater levels of anxiety
differentiated those living alone to patients living with at least one
familymember.This suggests that anxiety is particularly fosteredby a
reduction in social contact (3). Abrupt withdrawal of social contacts
has been also reported to foster anxiety related trauma experiences,
which in turn have been found to accelerate cognitive decline and
worsen prognosis (2). Anxiety related to isolation also dominated the
clinical presentation in a woman affected by early-dementia (21).

Motor Activity
Agitation is another typical behavioral alteration described in
confined subjects with dementia (15) during the COVID-19
pandemic. Motor agitation also steeply worsened over time in
subjects with AD (9) and high levels of motor agitation and fear
were reported in a Dutch survey of patients living in nursing
facilities during the pandemic (18). High levels of agitation need
to require greater dosages of medication to maintain behavioral
control (22). Greater motor activity was also associated with
intrusiveness or wandering, which may undermine efforts to
maintain isolation, thus increasing the risk of contagion (2).
Motor retardation is not reported, at least as an isolated
symptom, possibly due to its characterization as a manifestation
of apathy or depression (23).

Appetite
Loss of appetite is frequently reported in relation to isolation. In
particular, this symptom appears to coincide with social
restrictions during COVID-19 pandemic, especially in nursing
homes. In these environments, such behavior may persist even
when family members were asked to prepare the patient’s favorite
meal (13). The interruption of activities facilitating feeding and
social life (e.g., sharing meal-time in nursing facilities or assistance
with eating) induced by the pandemic has been proposed as a
factor influencing loss of appetite and malnutrition, especially in
the COVID-19 era (13). Loss of appetite and malnutrition may
also increase risk of hospitalization.

Circadian Rhythms
Sleep alterations often accompany agitation in isolated subjects
with dementia (22). Reduced quality of sleep is reported in
subjects living alone compared to subjects not living alone
during COVID-19 confinement (3). Importantly, sleep
alterations may be particularly dangerous due to their potential
to increase the risk of delirium, and accordingly, the risk of
mortality (2).
Frontiers in Psychiatry | www.frontiersin.org 4
Psychotic Symptoms
Data on psychotic symptoms without alteration of consciousness
are infrequently reported during the COVID-19 pandemic. Lara
and colleagues (9) reported no changes in hallucination/delusion
severity in elderly with dementia after 5 weeks of social isolation.
On the other hand, paranoia was associated with rapid changes
in social context (i.e. from in-person contacts to video calls)
during the quarantine (18).

Treatment Challenges
Pharmacological and Non-Pharmacological
Strategies
Some authors provide recommendations aiming to reduce
behavioral dyscontrol in subjects with dementia in accordance
with recommendations from dementia association guidelines,
accounting for limitations caused the pandemic (24). Such
guidelines stress implementation of technology to improve mood;
maintain daily activities at home (e.g., gardening, cooking, reading,
listening to music, physical exercise) to treat apathy; and foster the
development of simplified and sequential routines to treat anxiety.
However, the shrinkage of support commonly provided by
caregivers, nursing home staff, and environmental resources
heavily limits the efficacy of these non-pharmacological strategies.

On the other hand, a surge in the dosage of medications
commonly needed to treat NPS, such as antipsychotics and
mood stabilizers, has been reported (15, 25). For instance, a
double dose of loxapine was needed to control behavior of an
elderly patient with dementia and severe agitation (26). However,
increases in pharmacological treatment strategies during
COVID-19 pandemic carries several risks. First, several authors
report an inability to increase or change drug dosages due to the
disruption of routine assessments, including in-person clinical
visits, blood work, or electrocardiograms, or the inability to
follow up on adverse events in a timely manner (2).

Moreover, the increased utilization of antipsychotics
(specifically without monitoring) may double the risk of death
and triple the risk of stroke (27, 28). In order to avoid increasing
antipsychotic usage and dosages, physical restraint techniques
have been used to control agitation (26). Other specific
programs, which included selective, personalized isolation for
those who cannot comply with current isolation guidelines, have
been described (29, 30). However, behavioral dyscontrol in
patients with dementia largely exceeds the resources provided
by nursing homes (31), and systematic application of
personalized isolation may be difficult to implement.

Use of Electronic Devices
A second theme described in the literature is the management of
isolation and prevention of its associated behavioral dyscontrol
through the use of technology. In many nursing homes, as well as
in personal home settings, the use of electronic devices has been
increasingly utilized to maintain patients’ social supports and
monitor their clinical state by healthcare providers (32). However,
the effectiveness of the use of electronic devices in patients with
dementia is mixed. Due to the inability of electronic devices to
facilitate adequate physical and neurological examinations
September 2020 | Volume 11 | Article 579842

https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles


Simonetti et al. Neuropsychiatric Symptoms in Dementia During COVID-19
necessary for diagnosis and follow up, technology platforms may
lead to incorrect assessments of cognitive and behavioral statuses in
cognitively-impaired elderly (2). Prevalent hearing and vision
problems in subjects with dementia may also interfere with
interpretation of such assessments (33). Despite some authors
advocating for the electronic provision of information on physical
exercise, sensory stimulation, reminiscience-based brain health,
music therapy, and other creative activities for people with
dementia in the home (34), Goodman-Casanova and colleagues
(3) found that the implementation of these approaches did not
produce behavioral improvements over time. On the other hand,
Padala and colleagues (22) reported a case in which depressive
symptoms and agitation in a subject with dementia in a nursing
home improved after the patient was able to see his family through
facetime. In another case report, a woman affected by dementia
relieved anxiety by using computer and social media
applications (21).

In recognition of the importance of in-person contact and
caregiving, the Dutch Alzheimer Association requested
permission from the government to allow one visit per patient
per day in nursing homes during the early weeks after the
lockdown in the Netherlands. While initially denied by the
government, visits were subsequently allowed once the number
of affected subjects in Netherlands dropped (18).
DISCUSSION

In this review, we described the findings of recent literature on the
nature, trajectory, and management strategies of NPS during
COVID-19 pandemic in subjects with dementia. Our search
indicates that NPS in the COVID-19 era span from inhibition of
volition, movement and initiative (i.e., apathy) to severe
Frontiers in Psychiatry | www.frontiersin.org 5
hyperactivity (i.e., anxiety and agitation) (see Figure 2). On the
other hand, treatment strategies frequently rely on pharmacological
interventions to control behavior. On the other hand, technology is
used as a compensatory strategy to counterbalance the drastic lack
of non-pharmacological interventions.

Anxiety, agitation and apathy are cardinal behavioral and
psychological features of dementia (35). During COVID-19
pandemic, they appear to worsen after protracted isolation due
to environmental restrictions. Isolation may foster behavioral
disturbances via several, partially overlapping mechanisms.
Forced separation may interfere with caregiver support, whether
the subject lives in his/her house or in nursing homes (24), and
leads to poor health monitoring. Loss of interpersonal monitoring
may increase the risk of dehydration, infections, and the
decompensation of chronic diseases, such as diabetes or
hypertension (36). As patients with dementia may show
impairments in the interpretation and outward expression of
stimuli in their internal milieu (37), symptoms related to
possible medical conditions, such as pain, may be expressed via
aberrant arousal and motor responses, i.e., anxiety and agitation
(38, 39). Apathy is also known to be exacerbated by acute medical
conditions. Worsening of physical status causes rapid acceleration
of impairments in cognitive functions. Such decline has been
shown to be paralleled with an increase of apathy (40), possibly
through progressive prefrontal based circuitry dysfunction (41–
43). However, emotional distress might trigger anxiety, agitation
or apathy (44, 45). Similarly, sadness and hopelessness have been
reported in isolated elderly with dementia (13). Therefore, a more
direct, psychological effect of isolation on behavioral and
psychological alterations in dementia cannot be excluded.

The available evidence suggests that the management of NPS
during COVID-19 should ideally rely on non-pharmacological
interventions (46). Non-pharmacological strategies consist of: a)
FIGURE 2 | Frequency of NPS in elderly with dementia during COVID-19 pandemic.
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patient-targeted interventions, including several techniques aimed
at reducing stress (47–50); b) caregiver-targeted interventions,
which primarily consist of support programs and training to
enhance problem solving (51, 52); c) environment-targeted
interventions, which include plans aimed to reduce potentially
destabilizing aspects of patients’ surroundings, such as
environmental over- or under-stimulation, safety risks, or a lack
of routine (53–55). Unfortunately, environmental changes induced
by the COVID-19 pandemic undermines the foundation of all
these interventions. Limitation in gatherings impedes activities
aimed to enhance social life, autonomy, and cognitive abilities.
Furthermore, social contact restrictions minimize caregiving
support from patients’ relatives or nursing home staff (56). In
fact, strict behavioral rules brought by the COVID-19 pandemic
(respect for hygiene, the use of masks and the maintenance of social
distancing) increase the caregiver’s daily workload, with
consequential barriers to providing routine support (57).
Caregiving, either by family members or nursing home staff, is
even more difficult in the context of infection risk. In fact, the social
contact required to perform the act of caregiving may n heighten
the caregiver’s fear of getting sick, being unable to assist family
members, and/or of potentially infecting them. Together, these
stressors increase the risk of caregiver distress and anxiety (58).
Issues in managing the elderly with dementia are present also in
nursing home and they are compounded by the inability to quickly
provide infrastructure, technology and the skilled staff required to
tend to patients’ needs during isolation (56). These barriers to the
implementation of non-pharmachological strategies may result in
the use of pharmacological treatments. However, pharmacotherapy
may not be effective for anxiety or sad mood in patients with
dementia (59). Pharmacotherapies are also associated with several
side effects, such as drowsiness, extrapyramidal symptoms,
orthostatic hypotension, (60–63), and higher risk of death (64–66).

The application of technologymay be themost realistic solution
to address the need for non-pharmacological supporting the
cognitively impaired elderly. However, despite some enthusiastic
reports (67), findings are generally mixed. One limitation of
technological applications is the inability to train caregivers on
the use of computer-based support strategies (68) due to lockdown-
related restrictions or a lack of skilled staff in nursing homes.
Caregivers are required to address the needs of the user and the
user’s acceptanceof technology (14).Acceptability, i.e., thedegreeof
primary users’ predisposition to carry out daily activities using the
intended device (69), is based on a complex interaction between the
subjects’ confidence with the technology, the caregiver beliefs, and
the time spent in training (70, 71). Without caregiver support or
training, patients may not view the device as useful, or the patient
may feel stigmatized (72). These issues may have influenced the
results of the studies reporting the use of technology to address
behavioral dyscontrol during the pandemic (see Figure 3).

Therefore, specialized programs and support are needed to
address the escalation of behavioral dyscontrol observed in
elderly with dementia during the pandemic. Implementation of
environmental and caregiver supports are required to facilitate
the use of technology. Additionally, services promoting social
interaction should be restored as soon as possible.
Frontiers in Psychiatry | www.frontiersin.org 6
LIMITATIONS

The urgency to provide a comprehensive review ofNPS occurrence
and management during the Covid-19 pandemic, in combination
with the scarcity of high-quality of studies, led us to include case
reports, case series, recommendations or anecdotal reports.
Therefore, conclusions drawn from this review should be
interpreted with caution. Specifically, factors proposed to cause a
surge/worsening of NPS, i.e. blunting of social activities and
insufficient caregiving brought by isolation, should be considered
as highly speculative. The rapid spread of COVID-19 and the
consequential lack of long-term follow-up studies impede a clear
disentanglement of the effects of isolation from other possible, co-
occurring influences. As stated above, NPS, and specifically apathy,
might represent the most relevant symptom of acute COVID-19
infection (11). Additionally, SARS-CoV-2 infection has been
proposed to directly induce neurodegeneration, even though
specific studies investigating such mechanisms in the elderly, and
specifically in those with a well-defined diagnosis of dementia, are
absent (73). Therefore, NPS might surge/worsen due to a direct
effect of SARS-CoV-2, rather than being an indirect consequence of
COVID-19 pandemic-related isolation. Accordingly, the
aforementioned issues prompt us to underline the preliminary
nature of the treatment paradigms proposed by this review. The
effectiveness of antidepressants, methylphenidate, memantine, low
dosages of atypical antipsychotic, as well as non-pharmacological
interventions in treating NPS has been extensively investigated in
subjectswithdementia in thepreCOVID-19pandemicera (74–76),
whereas evidence supporting recommended strategies during
COVID-19 pandemic are still based on limited data. Additional
studies with larger sample sizes, longer follow-up durations, or
placebo-controlled designs are needed to clearly define the
impact of COVID-19 disease on NPS, the cause of the surge
in NPS, and appropriate treatment strategies during this time
period. Furthermore, the selected studies were unable to provide
comparisons of symptoms amongdifferent forms ofdementia, such
as AD or frontotemporal dementia, or different environments,
i.e., between subjects living in their house or in nursing
homes. Therefore, discussions are limited to subjects with
dementia (considered as a whole), and we cannot provide
recommendations for specific sub-populations. Finally, the
conclusions drawn in this review are biased by the unclear
assessments and definitions of social isolation in the selected
studies. Social isolation and social functioning should ideally be
assessed by combinations of objective and subjective self-report
measurements (77). The development of standardized
methodologies of assessing social isolation would provide much
needed clarity to the study of the behavioral sequelae of pandemic-
related social restrictions.
CONCLUSIONS

The COVID-19 pandemic has disrupted everyday life. This
interruption of routine activities is particularly dangerous in
the cognitively impaired elderly due to their sensitivity to
September 2020 | Volume 11 | Article 579842
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environmental changes. Disruption of routine may lead to the
onset/worsening of NPS that increase the risk of self-injury,
personal distress, COVID-19 contagion, and death. The use of
technology may represent a valid alternative to in-person social
contact and facilitate non-pharmacological interventions.
However, the use of technology is limited by the requirement
for a caregiver to customize the technology to the patient’s needs.
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