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Abstract

The COVID-19 pandemic may have a disproportionate impact on people
with dementia/mild cognitive impairment (MCI) due to isolation and loss of
services. The aim of this systematic review was to investigate the effects of
the COVID-19 lockdown on neuropsychiatric symptoms (NPS) in people liv-
ing with dementia/MCI. Two authors searched major electronic databases
from inception to June 2021 for observational studies investigating COVID-
19 and NPS in people with dementia/MCI. Summary estimates of mean dif-
ferences in NPS scores pre- versus post-COVID-19 were calculated using a
random-effects model, weighting cases using inverse variance. Study qual-
ity and risk of bias were assessed by the Newcastle–Ottawa Scale. From
2730 citations, 21 studies including 7139 patients (60.0% female, mean age
75.6 � 7.9 years, 4.0% MCI) with dementia were evaluated in the review.
Five studies found no changes in NPS, but in all other studies, an increase
in at least one NPS or the pre-pandemic Neuropsychiatric Inventory (NPI)
score was found. The most common aggravated NPS were depression,
anxiety, agitation, irritability, and apathy during lockdown, but 66.7% of the
studies had a high bias. Seven studies including 420 patients (22.1% MCI)
yielded enough data to be included in the meta-analysis. The mean follow-
up time was 5.9 � 1.5 weeks. The pooled increase in NPI score before
compared to during COVID-19 was 3.85 (95% CI:0.43 to 7.27; P = 0.03;
I2 = 82.4%). All studies had high risk of bias. These results were character-
ized by high heterogeneity, but there was no presence of publication bias.
There is an increase in the worsening of NPS in people living with demen-
tia/MCI during lockdown in the COVID pandemic. Future comparative stud-
ies are needed to elucidate whether a similar deterioration might occur in
people without dementia/MCI.

The COVID-19 pandemic has had negative physical
and psychological effects, among those who con-
tracted the virus SARS-CoV-2 and subsequently
COVID-19, as well as those who simply lived through
the pandemic.1 People with dementia had high rates
of hospitalisations and mortality when infected
with SARS-CoV2, but they were also impacted by
COVID-19 in other ways.2,3

People living with dementia might be more vulnera-
ble to exposure to COVID-19 infection due to their
advancing age, comorbidities, reduced cognitive and
physical reserve capacities, difficulties in following and
maintaining physical distance recommendations, and
difficulties in understanding, following and remember-
ing other COVID-19 prevention measures.4,5 During
“lockdowns” implemented by governments to achieve
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a reduction in social contact, lasting approximately
2 years, physical activity and social interaction, which
are considered as modifiable risk factors in the devel-
opment and progression of dementia, were limited.6,7

Moreover, it may be difficult for people living with
dementia compared to those who are dementia-free
to use telecommunications to maintain social connec-
tions, or participate in home-based physical activity
programmes.8 In addition, since similar limitations
are experienced in terms of caregivers, the caregiver
burden has increased during the lockdown.9 More-
over, all the negative situations experienced in this
COVID-19 pandemic were not only valid for patients
living with dementia, but also for patients with mild
cognitive impairment (MCI).4,10,11

Given the aforementioned factors, it may be
hypothesized that COVID-19 restrictions could have
worsened the neuropsychiatric symptoms (NPS) of
these patients.12,13 However, there are inconsistent
results regarding this issue in the literature.14,15

Therefore, the aim of this review is to examine the
effect of the COVID-19 pandemic on NPS in people
living with dementia or MCI.

METHODS
This systematic review was conducted according to
the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) criteria,16 and
reported according to the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)
statement.17 The review followed a predetermined,
but unpublished protocol that can be requested by
contacting the corresponding author.

Search strategy
Four electronic databases, MEDLINE, Scopus,
EMBASE, and Cochrane Central, were searched,
targeting reports published from database inception
to 2 June 2021 with no language restrictions. The
search terms used were (dement* OR Alzheimer* OR
Lewy OR Posterior cortical atrophy OR Binswanger
OR Progressive supranuclear palsy OR Frontotemporal
disorder* OR Frontotemporal degeneration OR Cor-
ticobasal degeneration OR Corticobasal syndrome OR
Mild cognitive impairment) AND (COVID-19 OR Novel
Coronavirus–Infected Pneumonia OR 2019 novel coro-
navirus OR 2019-nCoV OR SARS-CoV-2).

The included studies were published as observa-
tional quantitative studies of a cross-sectional or lon-
gitudinal design. The inclusion criteria were as
follows: (i) being a study conducted during the
COVID-19 pandemic; (ii) involving patients with a
prior diagnosis of dementia or MCI; and (iii) reporting
the prevalence or incidence value of one or more
NPS. Studies were excluded if they were qualitative
or thematic studies.

Data extraction and statistical analyses
The literature search, assessment of inclusion and
exclusion criteria, quality of studies, and extraction of
data were independently undertaken and verified by
two authors (PS, LS). The results were then compared,
and, in case of inconsistency, consensus was reached
with the participation of a third author (NV). Confer-
ence abstracts and minutes of relevant conferences
relating to dementia or geriatric medicine included in
the databases were also searched. The following infor-
mation was extracted: (i) characteristics of the study
population (e.g., sample size, demographics, country
in which the study was performed); (ii) setting in which
the study was performed; (iii) presence of MCI or
dementia; (iv) dementia type; (v) type of NPS and
method of evaluation; (vi) the mean time between the
assessment prior to the outbreak of the pandemic and
the assessment that took place during the COVID-19
crisis.

Data regarding the incidence or prevalence of NPS
were reported descriptively. Studies in which NPS
were evaluated using the Neuropsychiatric Inventory
(NPI) before and after the pandemic were summa-
rized using a meta-analytic approach.

META-ANALYSIS METHOD
Studies reporting NPI values before and during the
COVID-19 lockdown were included in the meta-anal-
ysis. Due to the anticipated heterogeneity, a random-
effects model was applied, weighting cases using
inverse variance, calculating mean differences in NPI
scores pre versus post COVID-19 with 95% confi-
dence intervals (CIs) using STATA 14.0. Statistical
heterogeneity was assessed with the I2 statistic for
all analyses, with 0–50% being classified as low,
50%–75% moderate, and >75% high heterogene-
ity.18 In cases of high heterogeneity, meta-regression
analyses were performed on available data, including
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mean age, percentage of females, stage of minor and
major neurocognitive disorder, percentage of people
having MCI, and lockdown duration. Publication bias
was assessed with a visual inspection of the funnel
plot and the Egger bias test.19 Finally, to test the
robustness of results, a sensitivity analysis using the
one-study removed method was conducted.

Assessment of study quality/risk of bias
Study quality was assessed independently by two
investigators (MT, PS) using the Newcastle–Ottawa
Scale (NOS). This scale has been adapted from
the Newcastle–Ottawa Quality Assessment Scale for

cohort studies to perform a quality assessment of
cross-sectional studies and cohort studies for the
systematic review. A third reviewer was available for
mediation (SGT). The NOS assigns a maximum of
nine points based on three quality parameters: selec-
tion, comparability, and outcome.20 NOS scores were
categorized into three groups: very high risk of bias
(0 to 3 NOS points); high risk of bias (4 to 6 NOS
points); and low risk of bias (≥ 7 NOS points).21 Data
of the meta-analysis were evaluated using the
GRADE (Grading of Recommendations Assessment,
Development and Evaluation) that ranked the evi-
dence from very low to high.22
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RESULTS
Four electronic databases, MEDLINE (n = 2090),
Scopus (n = 777), EMBASE (n = 417), and Cochrane
Central (n = 0) were searched, targeting reports pub-
lished from database inception to 2 June 2021 with
no language restrictions. The search identified 2730
non-duplicated potentially eligible studies. The dupli-
cates were removed both automatically and manu-
ally. Following a detailed review of title and abstracts,
a total of 64 full text articles were reviewed. (Fig. 1)
with 21 articles meeting the inclusion criteria (com-
posite sample: N = 7139, range 18–4913, 4.0% MCI,
mean age 75.6 � 7.9 years, 60.0% female). The
majority of the studies (n = 16) were conducted in
the European continent,13–15,23–35 and the remainder
(n = 5) in the Americas.5,12,36–38 Eight of these stud-
ies were cohort studies, and 13 were cross-sectional
studies (Table 1).

Three studies did not specify the type of demen-
tia.5,15,32 According to data of the remaining studies,
the prevalence of Alzheimer’s disease (AD), vascular
dementia, dementia with Lewy bodies, frontotemporal
dementia, and mixed type dementia were 64.7%,
12.9%, 6.4%, 7.5%, and 1.2%, respectively. NPS
were most commonly evaluated by NPI (11 of the
22 included studies).23–30,35,36,38 Four studies used
validated scales such as the Geriatric Depression
Scale, Generalized Anxiety Disorder Scale, and the
Hospital Anxiety and Depression Scale,13–15,32 and
other studies used non-validated questionnaires.
Almost all of the evaluations were made with a
caregiver-based telephone interview or online ques-
tionnaire (Table 1).

Systematic review

Cross-sectional studies
In cross-sectional studies, caregivers were asked
about NPS changes in patients, comparing to the
period before the pandemic, and evaluated accord-
ingly. Out of 13 studies, only 1 evaluating depressive
symptoms before and after the outbreak of the
COVID-19 crisis found no change.15 Based on the
results of 12 other studies, the most common aggra-
vated reported NPS were depression, anxiety, agita-
tion, irritability, and apathy during lockdown.5,12–15,30–
34,36–38 The rate of incidence was not specified in
three studies, only pre- and post-COVID-19 crisis
outbreak values were compared.13,30,33 The two

studies including different populations and con-
ducted by El Haj et al. determined that higher levels
of depression and anxiety were recorded during
compared to before the pandemic.13,33 Baschi et al.
demonstrated that depression, anxiety, apathy, irrita-
bility, and changes in sleep behaviours revealed the
most significant difference before and
after lockdown.30 Anxiety was one of the most
frequent aggravated NPS in eight studies, and rate of
increase in the prevalence of anxiety varied 22.4%–

48%.5,12,14,31,34,36–38 Seven studies showed that inci-
dence of depression was very common during lock-
down (23.3%–61.5%).12,14,31,32,34,36,38 Four studies
showed an increase in agitation and aggression
(20.7%–36.4%) and showed an increase in irritability
(20.7%–49.4%),5,31,36,38 while four studies similarly
revealed that apathy increased (24.1%–48.1%) com-
pared to pre-lockdown.31,34,36,38 Unlike the afore-
mentioned studies, Cagnin et al. examined the
frequency of new onset NPS with aggravated NPS
and showed that aggravated and new-onset NPS
were similar, but sleep disorder was one of the most
commonly observed new onset NPS.31 Most of the
studies (46.1%) had a high level of bias. The reasons
for this might be due to the absence of those without
cognitive impairment (i.e. control group), the fact that
NPS were evaluated with a caregiver-based tele-
phone interview instead of a validated scale, and the
effect of residual confounding (Table S1 in the
Supporting Information).

Cohort studies
In two of the eight cohort studies, the follow-up
period was not reported, while the follow-up period in
the others ranged from 4 to 12 weeks. In contrast to
cross-sectional studies, NPI was used in cohort stud-
ies rather than individual evaluations of NPS. In two
of eight studies, there was no change in NPI scores
compared to pre-lockdown.23,24,26,29 However, Man-
ini et al. showed that agitation, aggression, depres-
sion, apathy, and irritability were among the most
increased NPS.26 In two of the four studies showing
an increase in NPI scores, a statistical change for
each of the NPS was shown without specifying the
rate of increase, and how much proportional change
there was in one study.25,35 While agitation was the
common NPS found to be increased in three studies,
depression, apathy, and anxiety were the NPS found
to be increased in two studies. Manini et al. evaluated
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new onset NPS and worsening of pre-existing NPS
separately, and in this study, sleep disorders were
determined to be one of the most incipient NPS.26

However, there is a high risk of bias in all cohort
studies (Table 1). The reasons for this are the
absence of a control group in the study that were not
exposed to the pandemic, the short follow-up time,
and the initial NPI values being usually based on ret-
rospective medical records (Table S1).

Meta-analysis
Seven studies including 420 participants (22.1%
MCI) yielded enough data to be included in the meta-
analysis,24–29,35 that is, of studies reporting NPI
values before and during the COVID-19 lockdown.
The mean follow-up time was 5.9 � 1.5 weeks. The
pooled increase in NPI score before compared to
during COVID-19 was 3.85 (95% CI 0.43 to 7.27;
P = 0.03; I2 = 82.4%) (Fig. 2). This evidence was
supported by a very low certainty of evidence
according to the GRADE since all included studies
had a high risk of bias, with small sample sizes
included, and a high heterogeneity present. In the
sensitivity analysis, the significance and magnitude
of the results did not change with the removal of any
one study. The removal of van Maurik et al. (2020)
reduced the heterogeneity to 70%. The visual inspec-
tion of the funnel plot indicated no publication bias
and the Egger’s test P-value was 0.54, suggesting no
presence of publication bias (Fig. S1).

In the meta regression analyses, bivariate analyses
did not moderate the associations between mean age,

gender distribution (percentage female), follow-up dura-
tion, or percentage of people with mild dementia, per-
centage of people with MCI, and changes in NPS
scores (mean age coefficient = �0.58, 95% CI: �1.17
to 0.01, P = 0.05, r2 = 0.62; gender distribution
coefficient = �0.09, 95% CI: �0.43 to 0.24, P = 0.50,
r2 = 0.00; follow-up duration: coefficient = 0.43, 95%
CI: �2.13 to 2.99, P = 0.63, r2 = 0.00; percentage of
people with mild dementia: coefficient = �0.05, 95%
CI: �0.30 to 0.22, P = 0.69, r2 = 0.00; percentage of
people with MCI: coefficient = 0.04, 95% CI: �0.26 to
0.34, P = 0.75, r2 = 0.00).

DISCUSSION
In this systematic review and meta-analysis of
21 studies including more than 7000 people living
with dementia or MCI, NPS tended to increase during
the pandemic, with aggravated NPS being most
commonly depression, anxiety, agitation, irritability,
and apathy. Moreover, according to the meta-
analysis results of seven studies with NPI scores
before and after lockdown, a significant worsening in
NPI was found. While the studies had high heteroge-
neity and high risk of bias, indicating low quality as
data, the overall direction of the results was clear.

NPS, very common in patients with dementia,
affects more than 97% of patients during the course
of their disease.39 It may cause cognitive and func-
tional deterioration, long-term hospitalization, mortal-
ity, and decreased quality of life for caregivers and
patients.7 Given these outcomes, it is clear that NPS
can negatively affect both people living with dementia

Figure 2 The effect of the COVID-19 lockdown on neuropsychiatric symptoms in patients with dementia or mild cognitive impairment.
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and their caregivers. However, while coping with NPS is
difficult for both healthcare professionals and families,
the COVID-19 pandemic is making this more complex.
In this systematic review, an increase in NPS was deter-
mined in most of the 21 studies. Although a 3-point
change from baseline in NPI scores is considered a clin-
ically meaningful difference, no clinical score is available
in the changes of NPI between two evaluations. There-
fore, we could only analyse changes in NPI scores and
a statistically significant worsening in NPI was found in
this meta-analysis over a mean of �5 weeks. Possible
reasons for this may be as follows. First, the inability to
maintain physical activity and social interactions, which
are non-pharmacological approaches recommended for
NPS prevention, due to forced lockdown at home, and
the closure of outpatient rehabilitation centres that pro-
vide services such as cognitive training, occupational
therapy, and group activities, may have increased the
risk for development of NPS.37 Loneliness, social isola-
tion, and loss of routine activities are an important
cause of increased depression and anxiety.33,40 For
example, according to one study, during the covid-19
pandemic, two out of three older adults experienced a
moderate sense of loneliness, and individuals who dis-
played a higher level of loneliness also had a higher
severity of anxiety level depressive symptoms and irrita-
bility.41 However, the lockdown exaggerated feelings of
hopelessness, sadness, and loneliness, not only among
older people, but also in the general population, leading
to widespread depression and anxiety. A study compar-
ing older people with and without dementia showed that
people living with dementia mostly suffered from
depressive symptoms, while cognitively normal older
adults experienced more anxiety.32 Dementia patients
may show more depressive symptoms due to their
inability to adapt to performing activities such as physi-
cal activity or leisure time activities. On the other hand,
those who are cognitively normal may experience more
anxiety because they are aware of adverse COVID-
related situations, such as health problems. Although
the covid-19 lockdown has increased NPS in the entire
general population, it should be considered as a sepa-
rate entity as the course of NPS in dementia patients
may be different.

Second, caregiver distress itself may have
increased NPS in people living with dementia, or may
have affected the reporting of features of NPS by the
caregiver, which was the method of data collection in
the majority of studies.9 Caregivers may have been
concerned about losing paid caregivers,37 the ability

of the patient with dementia to comply with infection
control precautions,42 and less contact with their
wider family to reduce the risk of virus transmission,
as well as the challenges of using virtual telecommu-
nications technology.37,42 Previous studies have
shown that distressed caregivers tend to use
emotion-focused rather than problem-focused cop-
ing strategies, which appear to increase the patient’s
NPS.9 A prolonged proximity between the caregiver
and his/her relative can promote tensions and mirror
reactions.34 Irritation, anger, or impatience on the
part of the caregiver may cause more aggression/
irritability in people living with dementia.9,34 Third, the
rapid cognitive deterioration in people living with
dementia during the pandemic, the inability of these
patients to adapt to new living conditions, and the
inability of patients to continue their usual daily activi-
ties, may have led to the development of apathy and
triggered depression.4,32 Finally, distress factors such
as loneliness and anxiety, as well as the NPS itself,
such as aggravating depression and anxiety, may
also result in sleep disorders due to the covid-19
lockdown in patients.43

It was observed that the worsening in NPS (espe-
cially anxiety) during quarantine was much greater in
patients with mild dementia than in those with
advanced dementia.44 One possible explanation for this
may be that subjects with relatively mild dementia may
have undergone more radical changes in their lifestyle
habits during quarantine than those with severe
dementia, who are generally more home-bound and
less active.12 It is possible that people with mild
dementia during quarantine have a greater awareness
of the pandemic and the risks of getting sick, and that
this information is likely to cause more concern.12,32

Indeed, it is considered that awareness of the COVID-
19 outbreak and “patients understanding the reason for
wearing a mask” was more than three times greater in
mild AD than in moderate–severe AD, and that due to
this lessened awareness, the depressive symptoms
associated with the COVID-19 pandemic were less
common in moderate and severe dementia.44 However,
comparing neuropsychiatric symptoms one by one
according to the severity of dementia, Azevedo et al.
determined that anxiety, psychotic symptoms, and
appetite changes were more common in moderate
dementia than in mild and severe dementia.5 It is
important to note that the interviews may have been
influenced by the emotional state of each caregiver on
the day of the survey.

COVID-19 and neuropsychiatric symptoms
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According to the meta-analysis, seven studies found
that NPI scores increased in the COVID-19 lock-
down.24–29,35 However, in contrast to the meta-analytic
results, interestingly enough there were some studies
reporting no change in NPS in the literature. One possi-
ble reason for this could be the effect of a short lock-
down duration for re-evaluating the NPI. For example,
in a study in which the mean lockdown duration was
27.4 days, it was shown that a very small percentage
of AD patients had a change in NPS, but there was a
positive correlation between lockdown duration and
both NPS severity and caregiver distress.23 Re-
evaluation after 5 weeks (35 days) of lockdown in one
of the seven studies and a mean of 32 days in the other
(not clear in the others) suggests that the change in
NPS may occur over a longer period of time.25,29 Fur-
thermore, although caregiving is a stressful situation
that imposes physical, mental, and social constraints, it
may be that the lockdown to stem the COVID-19 pan-
demic had little or no additional impact on the care-
givers’ routines. For example, the fact that some
societies, such as Italy, have supported and trained
their caregivers by a formal health care network, at
least until the onset of the pandemic, suggests that
these caregivers have less difficulty coping with the
day-to-day care of people with dementia, and that the
way they perceive NPS has already changed, or that
they do not report their own reluctance to manage
NPS.24,45 The lack of significant changes in NPI in two
studies conducted in Italy also supports this.24,26

Finally, depending on the proportion of moderate and
severe dementia in the studies, it may be that risk to
health of the COVID-19 pandemic is not perceived by
patients and the NPS do not change accordingly.44

However, our meta-analysis results did not change
after adjusting for severity of dementia.

Our study has some limitations. First, most of the
studies included in the review (especially the meta-
analysis) have small sample sizes and are of a cross-
sectional design; thus, there is no clear information
about pre-pandemic evaluation. Second, lockdown
duration was short, and many studies do not report
time from first to second assessment. Third, although
NPS is seen with different severity and frequency in
different dementia subtypes, analysis by dementia
subtypes was not performed, except in one study.31

Fourth, it has not been clearly determined how each
of the NPS, such as depression, anxiety, and apathy,
is affected separately. Fifth, no separate evaluation

was made for MCI patients, as pre- and post-
lockdown NPI scores were given only for the total
sample size in the studies. Last, the studies were
clinically and statistically heterogeneous; this may be
partly due to different time periods between assess-
ments, differences in not only dementia type or
severity, but also evaluation of NPS. Additionally, the
variation in impact of COVID and restrictions may be
different in different countries, which might be the
cause of high heterogeneity and high risk of bias.
The strength of our study is that it is the first compila-
tion of results of studies conducted under difficult
pandemic conditions.

In conclusion, there is an increase in the worsening
of NPS, frequency of depression, anxiety, agitation, irri-
tability, and apathy in people living with cognitive
impairment during lockdown in the COVID pandemic.
There is a clear need to explore the causes of NPS and
how people living with dementia and their caregivers
can be supported in any future pandemic and lock-
down or where usual support services are not available
and face-to-face contact is limited. Therefore, it is of
substantial importance to develop appropriate strate-
gies for preventing and coping with NPS in people liv-
ing dementia. A few examples of these strategies can
be listed as follows: Developing and disseminating
telehealth applications in order to maintain coordination
with doctors and other health professionals during the
closure, educating caregivers on how to manage NPS,
with or without a pandemic, arranging the necessary
technological infrastructure for the continuation of
socialization during the lockdown.
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SUPPORTING INFORMATION
Additional supporting information may be found in
the online version of this article at the publisher’s
website: http://onlinelibrary.wiley.com/doi//suppinfo.

Figure S1 Funnel plot showing the standard error by
NPS differences in means
Table S1 The quality assessment of the included
studies
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