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Abstract.
Background: From March 2020, the support and care systems for caregivers and people with dementia (PWD) were suspended
or dramatically changed due to the lockdown during the world pandemic of COVID-19. Thus, these changes in living
conditions have had deleterious consequences on the behavior of PWD and subsequently on their caregivers’ mental health,
the two being linked.
Objective: Our study aimed to examine changes in behavior among PWD and to look for associations between the evolution
of behavioral and psychological symptoms of dementia (BPSD) and caregivers’ mental health in the context of COVID-19.
Methods: The study was conducted among caregivers of PWD living at home in France. Caregivers were interviewed via
an anonymous cross-sectional online survey during the first lockdown between April 15 and June 15, 2020.
Results: Three hundred and eighty-nine caregivers accompanying a relative living at home participated in the study; 43.3%
of the PWD presented a worsening of BPSD during the lockdown. With multivariate logistic regressions, a significant
association was observed between ”more BPSD” and burden, anxiety and depression, between “BPSD equivalent” and
anxiety and depression, and between “emerging BPSD” and only depression.
Conclusion: The lockdown seems to have an impact on behavioral disorders in PWD and these disorders are associated with
poorer mental health of caregivers. Our findings suggest attention should be given to caregivers of PWD who have BPSD
before lockdown and the need for continued consultations and professional help in case of new lockdowns.
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INTRODUCTION

In addition to cognitive impairment, the behavioral
and psychological symptoms of dementia (BPSD) are
a major aspect of neurodegenerative diseases. Indeed,
they contribute to patients’ loss of autonomy and are
associated with poorer outcomes. Symptoms depend
on the specific dysfunctional brain systems and on
patient’s related factors (i.e., premorbid personal-
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ity, personal history, and current socio-environmental
context) [1–3]. Not only do BPSD have a signifi-
cant impact on patient well-being, but they also cause
stress and suffering for their relatives. Caring for
people with dementia (PWD) can lead to the devel-
opment of psychiatric disorders such as depression
[4, 5]. Therefore, decreasing the caregivers’ burden
is essential [6] to improve their mental health and
to reduce the patients behavioral disorders, the two
being linked [7].

From March 2020, the support and care systems
for caregivers and patients were suspended or dra-
matically changed due to the world pandemic of
the new coronavirus disease, COVID-19. This pan-
demic forced authorities to enact drastic lockdown
measures, prohibiting travel except for compelling
reasons and on the sole condition of being provided
with a derogatory certificate [8]. As a consequence,
all non-urgent medical consultations were postponed.
Professional caregivers, nursing aids, and home meal
deliveries were rearranged or removed. Rehabili-
tation activities such as physiotherapy or speech
therapy were stopped at least temporarily. In addition,
patients living at home were no longer allowed to visit
day-centers. Moreover, following corona virus guid-
ance (such as social distancing) or limiting walks is
particularly difficult for PWD to respect because they
usually have a strong need for physical activity. Thus,
it is likely that these changes in living conditions
have had deleterious consequences on the behavior
of PWD and subsequently on the mental health of
their caregivers, since many of them had to compen-
sate for the missing aids and spent the lockdown with
their sick relative.

Few studies measured the effect of such adverse
socio-environmental changes on behavioral disorders
in patients with PWD and their impact on their care-
givers. After 5 weeks of lockdown, Lara et al. [9]
observed a worsening of the mean of neuropsychiatric
symptoms in patients with Alzheimer’s disease (AD)
or mild cognitive impairment while no difference in
caregivers’ and patients’ quality of life was found.
Boutoleau-Bretonnière et al. [10] showed that neu-
ropsychiatric changes observed during the lockdown
were restricted to a minority of patients with AD.
Patients with neuropsychiatric changes had lower
cognitive functioning compared with patients who
did not demonstrate neuropsychiatric changes. How-
ever, those results were obtained on a small sample
of patients. Moreover, mental health assessment was
restricted to the subset of caregivers whose relative
exhibited a change of BPSD during lockdown. More

recently, results from a large Italian cohort showed
BPSD worsening among almost 60% of patients
and stress-related feelings experienced by two-thirds
of caregivers [11]. Nevertheless, caregivers’ mental
health was not assessed by standardized scales and
association with BPSD was not studied.

The objective of the present study was 1) to
describe the prevalence of behavioral changes in
PWD during the COVID-19 lockdown and 2) to look
for associations between such behavioral changes and
various aspects of caregivers’ mental health, espe-
cially burden, depression, and anxiety.

METHODS

Study population

The study was conducted among caregivers of
PWD living at home in France. The participants were
recruited with a snowball sampling method from var-
ious sources, e-mails sent to members of the France
Alzheimer association, memory centers, via social
networks or information given during memory center
video appointments, or visits carried out in the month
following the end of the lockdown. A minimum age
of 18 years old was required.

Data collection

We conducted an anonymous cross-sectional
online survey between April 15 and June 15, 2020. A
hard copy of the survey, along with a stamped enve-
lope, was provided to people without a web access
who asked for it. The online questionnaire directly
implemented an Excel database. Data from the paper
versions were manually entered by a clinical research
associate into the Excel database.

Survey

The Checklist for Reporting Results of Inter-
net E-Surveys (CHERRIES) has been used for the
methodology [12]. The questionnaire was divided
into two parts. The first one mostly consisted of closed
questions to collect socio-demographic and medical
data. The second one included standardized scales
to assess the caregivers’ mental health. Approxima-
tively thirty minutes were necessary to complete the
questionnaire.

Socio-demographic and medical data
Data on the PWD, their caregiver, and the care-

giver’s network before and after lockdown were
collected. Changes in the support provided by care-
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givers to their relative since the beginning of the
lockdown were also recorded. More precisely, the
question of the evolution of the PWD’s behavioral
disorders was addressed by the following request:
Since lockdown, has your relative presented psycho-
logical or behavioral manifestations?

The participant had to choose between ‘No’ and
‘Yes’. If ‘Yes’, they were asked to clarify whether
the BPSD were: 1) ‘not present before lockdown’,
2) ‘present before lockdown but not more disrup-
tive’, 3)’more disruptive than before lockdown’. They
were then asked to specify the type of BPSD of their
relative (anxiety, depression, irritability/aggression,
insomnia, hallucination, delusions, apathy).

Caregivers mental health assessment
Four scales were used to evaluate the caregiver’s

mental health.
The GAD-7 scale (The General Anxiety Disorder-

7) [13] consists of 7 items and measures the presence
and severity of anxiety symptoms, specifically linked
to the DSM-IV criteria. Each of the 7 items is scored
from 0 to 3. The total score ranges from 0 to 21. A
score of 5 to 9 can be interpreted as mild anxiety, 10 to
14 as moderate anxiety, and 15 to 21 as severe anxiety.
A score below 5 means no anxiety. A cut off of 10
is recommended for the identification of generalized
anxiety cases [13].

The CES-D scale (Center for Epidemiologic Stu-
dies- Depression) [14] contains 20 items and assesses
the subject’s mood by evaluating the experienced
symptoms or behaviors associated with depression.
The frequency of symptom onset during the past week
is measured using a 4-point Likert scale. The highest
score is 60 points. A cut-off of 20 is recommended to
identify significant depressive symptoms [15].

The ZBI (Zarit Burden Interview [16]) is a widely-
used self-report measure of caregiver burden. The
Mini Zarit (French short version of ZBI) was used in
this study [17]. It consists of 7 questions to which the
caregivers answered “never” (0 point), “sometimes”
(0.5 point), or “nearly always” (1 point). The total
score ranges from 0 (no burden) to 7 (higher burden).
A score above 5.5 is considered as a severe burden.

The level of self-reported stress was assessed with
a visual analog scale ranging from 0 to 10. Care-
givers had to answer the following question: Since
the beginning of the lockdown, on a scale from 0
(complete absence of stress) to 10 (maximum imag-
inable stress) what is your stress level? This scale was
constructed specifically for the purpose of this study.

Statistical analyses

Descriptive characteristics were compared betw-
een these groups. ANOVA was used for quantita-
tive variables (e.g., age or symptoms duration). Chi
Square (χ2) test was used for qualitative variables
(e.g., gender or education).

Four groups of PWD were defined based on
the evolution of their BPSD during lockdown: “no
BPSD” group (i.e., absence of behavioral and psycho-
logical symptoms of dementia), “emerging BPSD”
(i.e., emergence of behavioral and psychological
symptoms of dementia during lockdown), “BPSD
equivalent” (i.e., behavioral and psychological symp-
toms of dementia present prior to lockdown and
remaining present without increase), and “more
BPSD” (i.e., behavioral and psychological symptoms
of dementia present before lockdown and increased
during the lockdown).

Caregivers’ mental health scores were compared
between these groups with ANOVA.

For each of the mental health scales a cut-off score
was used to separate participants with poor mental
health (PMH) from those with good mental health
(GMH). A cut off of 5.5 was used for the mini Zarit,
corresponding to severe burden [17]. A cut off of 10
was used for the GAD 7. Indeed, a score of 10 or
greater on the GAD-7 represents, according to the
authors, a reasonable cut point for identifying cases
of GAD [13]. A cut off of 20 was used for the CES-
D, meaning significant depressive symptoms [15],
and a score superior or equal to 6 was considered as
‘clinically significant stress’ for self-reported stress
scale. For each of the mental health scales, multi-
variate logistic regression analyzes adjusted for the
sex and age of the caregiver, living condition (with or
without the patient) and patient behavioral symptoms
duration were performed. Caregivers’ mental health
scores were used as outcome and BPSD groups as
independent variables.

A p value < 0.05 was considered to be statistically
significant (no corrections made for multiple compar-
isons). All statistical analyses were performed using
SPSS version 21 (SPSS Software, Chicago, IL).

RESULTS

Participants’ characteristics

Three hundred and eighty-nine caregivers accom-
panying a relative living at home participated in
the study. Caregivers and patients’ characteristics
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Table 1
Participants’ characteristics according to BPSD evolution

Total No BPSD Emerging BPSD More P
n = 383 n = 55 BPSD equivalent BPSD

n = 23 n = 162 n = 143

Caregivers
Age, y, mean ± SD 62.8 ± 13 66.33 ± 13.7 62.3 ± 9.9 63.8 ± 12.8 60.5 ± 13.1 0.025
Gender female, n (%) 277 (72.3) 34 (61.8) 17 (73.9) 115 (71) 111 (77.6) 0.12
Link with patient, n (%) 0.4
Spouse 207 (54.6) 34 (64.2) 13 (56.5) 90 (55.6) 70 (49.6)
Children 150 (39.6) 16 (30.2) 10 (43.5) 61 (37.7) 63 (44.7)
Grandchildren 5 (1.3) 1 (1.9) 0 (0) 1 (0.6) 3 (2.1)
Brother/sister 2 (0.5) 1 (1.9) 0 (0) 0 (0) 1 (0.7)
Others 15 (4) 1 (1.9) 0 (0) 10 (6.2) 4 (2.8)
Living with patient, n (%) 255 (66.6) 38 (69.1) 15 (65.2) 108 (66.7) 94 (65.7) 0.9
Patients
Age, y, mean ± SD 76.9 ± 8.7 75.9 ± 9 76.6 ± 8.5 77.3 ± 9 76.9 ± 8.2 0.76
Gender female, n (%) 203 (53) 33 (60) 12 (52.2) 84 (51.9) 74 (51.7) 0.77
Symptom duration, y, mean ± SD 6 ± 4.1 5.8 ± 4.3 5.5 ± 5 6 ± 4.3 6.2 ± 3.7 0.9
Diagnosis etiology, n (%) 0.45
AD 243 (67.5) 29 (56.9) 14 (63.6) 101(66.4) 99 (73.3)
FTD 27 (7.5) 3 (5.9) 1 (4.5) 13 (8.6) 10 (7.4)
LBD 23 (6.4) 4 (7.8) 2 (9.1) 9 (5.9) 8 (5.9)
ORD 44 (12.2) 9 (17.6) 5 (22.7) 18 (11.8) 12 (8.9)
DNK 23 (6.4) 6 (11.8) 0 (0) 11 (7.2) 6 (4.4)
Hospitalization for BPSD, n (%) 84 (21.9) 9 (16.4) 4 (17.4) 41 (25.3) 30 (21)
Cessation of personal care assistant (%) 60 (15.7) 3 (5.5) 5 (21.7) 26 (16) 26 (18.2) 0.27
Cessation of day care centers (%) 125 (32.6) 8 (14.5) 15 (45.2) 42 (25.9) 60 (42) < 0.0001

No BPSD, no behavioral and psychological symptoms of dementia; Emerging BPSD, emergence of behavioral and psychological symptoms
of dementia during lockdown; BPSD equivalent, behavioral and psychological symptoms of dementia were present before lockdown and
remain present without increase; More BPSD, behavioral and psychological symptoms of dementia were present before lockdown and
increased; AD, Alzheimer disease; LBD, Lewy body disease; FTD, frontotemporal dementia; ORD, other related disorders (other dementia,
Parkinson’s disease, stroke); DNK, caregiver does not know diagnosis.

were compared according to BPSD evolution dur-
ing lockdown; 383 caregivers provided information
about this evolution (Table 1). Regarding the evo-
lution of BPSD, a total of 143 PWD (37.3%) had
“more BPSD”, 162 (42.3%) had “equivalent BPSD”,
23 (6%) had “emerging BPSD”, and 55 (14.4%)
had “no BPSD”. Only the caregiver’s age was
significantly different (p = 0.025) between groups.
No significant difference was found for all other
socio-demographic and medical characteristics. The
diagnoses reported in the 337 patients for whom
the caregiver knew and provided the information
are AD (n = 243), frontotemporal dementia (FTD)
(n = 27), Lewy bodies dementia (LBD) (n = 23), other
dementias (n = 44, including 16 vascular dementia, 5
Parkinson’s dementia, and 23 other related diseases).
Figure 1 provides the percentage of PWD according
to each BPSD. Apathy was reported in 185 patients
(48.1%), anxiety in 173 patients (44.7%), aggression,
irritability in 165 patients (42.6%), depression in 90
patients (23.3%), insomnia in 84 patients (21.7%),
hallucinations in 71 patients (18.3%), and delusion
in 62 patients (16%).

Caregivers’ mental health according to BPSD
changes

All caregivers’ mental health scores, Mini Zarit,
CES-D, GAD 7, and self-reported stress differed sig-
nificantly between the four groups. The lowest scores
were obtained by the “no BPSD” group and the
highest scores by the “more BPSD” group. These
results are provided in Table 2. Multivariate analyses
adjusted for caregivers’ age and sex, the fact of living
with patient, and symptom duration are provided in
Table 3. For each caregivers’ mental health scale, a
significant association was observed between PMH
and “more BPSD” group compared to “no BPSD”
group. The same associations were found among the
“BPSD equivalent” except for the Mini-Zarit scale.
Finally, a significant association was shown among
the “emerging BPSD” for CES-D scores only.

DISCUSSION

Our study was the first to assess the mental
health of PWD’s caregivers during lockdown with
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Fig. 1. Percentage of patients according to each BPSD.

Table 2
Scores of caregivers on mental health scales according to BPSD evolution

Total No BPSD Emerging BPSD More P
n = 383 n = 55 BPSD equivalent BPSD

n = 23 n = 162 n = 143

Mini Zarit mean ± SD 4.29 ± 1.68 3.11 ± 1.75 3.93 ± 1.38 4.04 ± 1.61 5.11 ± 1.36 < 0.0001
GAD 7 mean ± SD 9.3 ± 5.8 6.61 ± 6.12 8.82 ± 5.6 8.47 ± 5.57 11.35 ± 5.6 < 0.0001
CES-D mean ± SD 22.01 ± 11.54 17.95 ± 10.86 22.32 ± 12 20.96 ± 10.82 24.57 ± 12.01 0.012
Self-reported stress mean ± SD 5.29 ± 2.65 3.75 ± 2.5 4.87 ± 2.75 5.02 ± 2.55 6.24 ± 2.45 < 0.0001

No BPSD, no behavioral and psychological symptoms of dementia; Emerging BPSD, emergence of behavioral and psychological symptoms
of dementia during lockdown; BPSD equivalent, behavioral and psychological symptoms of dementia were present before lockdown and
remain present without increase; More BPSD, behavioral and psychological symptoms of dementia were present before lockdown and
increase.

Table 3
Association between caregivers scores on mental health scales and BPSD evolution–multivariate logistic regression models

Mini Zarit GAD 7 CES-D Self-reported stress
(≥5.5, PMH versus GMH) (≥10, PMH versus GMH) (≥20, PMH versus GMH) (≥6, PMH versus GMH)

OR (CI) p OR (CI) p OR (CI) p OR (CI) p

No BPSD 1 – 1 – 1 – 1 –
Emerging

BPSD
1.003 (0.26–3.87) 0.99 3.33 (1.03–10.79) 0.05 3.63 (1.16 – 11.41) 0.03 2.24 (0.757 – 6.68) 0.15

BPSD
equivalent

1.52 (0.63 – 3.65) 0.35 2.85 (1.21 – 6.74) 0.02 2.82 (1.29 – 6.17) 0.01 2.29 (1.07 – 4.88) 0.03

More BPSD 4.14 (1.75 – 9.79) 0.001 6.07 (2.56 – 14.41) < 0.0001 4.16 (1.87 – 9.27) < 0.0001 3.93 (1.83 – 8.46) < 0.0001

Multivariate logistic regressions adjusted on caregivers’ age and sex, living conditions (living or not with PWD) and symptom duration. No
BPSD, no behavioral and psychological symptoms of dementia; Emerging BPSD, emergence of behavioral and psychological symptoms of
dementia during lockdown; BPSD equivalent, behavioral and psychological symptoms of dementia were present before lockdown and remain
present without increase; More BPSD, behavioral and psychological symptoms of dementia were present before lockdown and increased;
PMH, poor mental health; GMH, good mental health.

standardized scales on a large cohort. We aimed to
examine changes in behavior among PWD and to
look for associations between the evolution of BPSD
and caregivers’ mental health.

We reported that almost half of the patients exhib-
ited an onset or worsening of BPSD during the
limited period of lockdown. Additionally, our study
highlighted an association between increased BPSD
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during lockdown and caregivers’ poor mental health
evaluated by scales assessing anxiety, general stress,
depression and burden.

Prevalence of BPSD changes

BPSD are common manifestations of major cogni-
tive disorders but their progression is supposed to be
fluctuating and slow over the course of AD [18]. In a
cohort also including other etiologies, as in our study
(FTD, LBD, vascular dementia, and other dementia),
the evolution of NPI score over a year on average was
not significant (17.55 versus 18.50) [19].

In the present study, sudden worsening or new-
onset of BPSD have been reported in almost 50%
of the PWD over a short period of 2 months fol-
lowing the setting-up of quarantine. This peak of
challenging behaviors is consistent with other studies
conducted during lockdown that revealed an increase
of neuropsychiatric symptoms in 25 to 60% of people
suffering from AD or related disorders [9–11].

Many factors influencing the emergence of BPSD
have been identified, among them environmental
stressors play a crucial role [20]. We suspect that
the disruption of day-to-day habits and routines due
to lockdown could have generated distress in PWD
impaired to cope with unusual situations because of
their cognitive deficits. The rising of BPSD may be
related to the drastic limitation of social and physi-
cal activities that are recommended to prevent such
symptoms [21]. Additionally, the closure of respite
facilities and the restricted access to expert mem-
ory centers have prevented caregivers from getting
advices and psychological support to face the dif-
ficulties encountered. It is worthy to note that the
prevalence of aggression/irritability in our study is
higher than described in the literature [3, 22, 23].
These results come from studies including only AD
patients. This can explain the differences observed.
We can also hypothesize that a prolonged prox-
imity between the caregiver and his relative can
promote tensions and mirror reactions. Eventually,
the lockdown could also have impacted caregivers’
perceptions of their relative’s BPSD with a subjective
impression of increased BPSD, only because more
time together was spent.

According to our results, the observed evolu-
tion of BPSD during lockdown is not explained by
socio-demographic variables such as the patients’
age or sex. Remarkably, the evolution of BPSD was
neither linked to medical variables such as demen-
tia duration or etiology nor by the presence of

previous hospitalizations for BPSD. These results dif-
fer from those of the Italian cohort [11] showing that
BPSD types varied according to dementia etiology
and patients’ gender. Interestingly, the age of the care-
giver was related to the course of BPSD: the older the
caregiver is, the less BPSD he reports regarding his
relative. One possible explanation is that the youngest
caregivers are the children of PWD living distantly,
whereas the oldest are the spouses living in the same
household. These latter situations could be associated
with a better knowledge leading to a greater tolerance
toward BPSD. Another explanation is that older care-
givers support older patients who exhibit less severe
BPSD as compared to younger PWD. However, none
of these three variables were related to the presence
of behavioral disorders. More qualitative information
is needed to address this issue.

Finally, the cessation of day care center activities
during lockdown was also associated with the evolu-
tion of BPSD. They may have increased because of
this cessation, but also because patients resorting to
day care centers are probably the most severe ones.

BPSD changes and caregivers’ mental health

Most studies assessing the impact of BPSD on
caregivers’ mental health focused on their burden
or distress. In the present study, we reported asso-
ciations between evolution of BPSD and caregivers’
burden, depression, anxiety status, and self-reported
stress. It should be highlighted that the significance of
the observed associations persisted even after adjust-
ing for various well-described potential confounders
(i.e., caregivers’ sex [5], living or not with PWD, and
symptom duration [24, 25]).

First, we found an association between increased
BPSD during lockdown and the presence of a severe
burden in caregivers. Our results are consistent with
previous studies. Berger et al. observed a signifi-
cant link between PWDs’ behavioral disorders and
the burden of their caregivers [26]. Dauphinot et al.
reported an association between BPSD and caregiver
burden regardless of etiology [19]. Other studies also
reported a significant association between BPSD and
high levels of caregiver distress [27–31]. During the
COVID-19 crisis, Boutoleau-Bretonnière et al. also
showed an association between increased BPSD and
caregivers’ burden during lockdown for AD patients
but not for behavioral variant of FTD in which the
sole presence of BPSD impacts the burden [32].

In the present study, only BPSD worsening dur-
ing lockdown were associated with a severe burden.
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Surprisingly, such an association was not observed
when BPSD were absent before lockdown. This may
be due to the fact that emerging BPSD were less
severe than worsening ones or they may have not
lasted for long enough to burden the caregivers.
Unfortunately, we did not assess BPSD severity in the
present study. Thus, we could not look for an associ-
ation between caregivers’ burden and BPSD severity,
although such an association has been previously
reported. In the Dauphinot et al. study, a worsening of
BPSD symptoms over time (increase of ≥4 points in
the NPI) contributed to an increase in caregiver bur-
den [19]. Similarly, using a cross-sectional design,
Mukherjee et al. observed that caregiver distress
worsened with increasing number and magnitude
of BPSD [33]. Altogether these results suggest that
caregivers’ burden is related to BPSD increase and
severity.

Caregivers’ PMH could also be linked to the ces-
sation of respite structures such as day care centers.
Indeed, the “more BSPD” patients are more resorting
to these centers.

Secondly, we report an association between the
presence of significant depressive symptoms and the
presence of BPSD, regardless of the anteriority of
the BPSD (i.e., whether they were present or not
before lockdown), and regardless of their evolution
(i.e., whether they worsened or not during lockdown).
This is consistent with a previous study reporting
an association between caregivers’ depression and
disturbances in sleep-activity rhythm in PWD [26].
However, in this latter study, no association between
depression and other BPSD was observed. Since the
lockdown situation has been previously associated
with higher incidence of depressive symptoms [34,
35]; it may be suggested that our results reflect the
deleterious effect of both BPSD and lockdown situa-
tion on caregivers’ mood.

Finally, we found a significant association between
the presence of BPSD prior to lockdown and care-
givers’ self-reported stress as well as anxiety status.
Similarly to burden, the onset of BPSD during lock-
down was not associated with self-reported stress or
anxiety status. It may thus be suggested that care-
givers supporting relatives with long-lasting BPSD
are characterized by a reduced coping ability to the
deleterious effects of lockdown as compared to other
caregivers. In line with this hypothesis, in the present
study, the strongest associations were observed be-
tween increased BPSD and burden (OR = 4.14), dep-
ressive symptoms (OR = 4.16), anxiety (OR = 6.07),
and stress (OR = 3.93). Alternatively, emerging

BPSD may be less severe than worsening ones.
More studies assessing the severity level of BPSD
are needed to confirm the association between BPSD
severity and caregivers’ stress or anxiety status. Over-
all, our results suggest that caregivers supporting
relatives with long-lasting BPSD may be considered
as a vulnerable subgroup among caregivers.

Strengths and limitations

The present study has several strengths. Firstly, all
the previous studies exploring the deleterious con-
sequences of lockdown on mental health focused
on general population [36, 37] or PWD themselves
[38]. To our knowledge, the present study is the first
to assess caregivers’ mental health (except the bur-
den) during the lockdown. Secondly, while previous
studies assessing the impact of BPSD on caregivers’
mental health solely focused on their burden or stress,
our study has explored the potential consequences
of BPSD on specific mental health symptoms such
as depression or anxiety. In this regard, the use of
validated scales and clinical cutoffs gives clinical sig-
nificance to our results. Finally, the inclusion of a
large number of potential confounding factors in the
multivariate analyses (caregivers’ sex, living or not
with PWD, and symptom duration) may be under-
scored as another strength.

The findings of this study have to be seen in light
of some limitations. Firstly, some limitations are
inherent to questionnaire surveys: 1) only caregivers
interested and motivated by the subject of the study
responded, which reduces the representativeness of
our sample; 2) some participants may have had prob-
lems understanding the questions asked. For instance,
in the present study, the rate of depression in PWD
evaluated by caregivers was smaller than the rate pre-
viously reported [3]. This discrepancy may reflect the
difficulty for caregivers to differentiate apathy from
depression.

Secondly, no direct measure of PWD cognitive sta-
tus, such as Mini-Mental State Examination score,
was available in our study. However, the symptoms
duration was used as proxy to take into account
dementia severity. Thirdly, BPSD evolution was sub-
jectively assessed by caregivers which is an important
limit. A standardized assessment performed by a clin-
ician would have allowed to evaluate the severity of
BPSD. However, such an assessment was not possible
during the lockdown.

Another limitation is that the power to detect dif-
ferences in the “emerging BPSD” group is low as
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there are only 23 people in that group. This is why
the confidence intervals in the logistic regression are
wide and might be the reason why there is only an
association between “emerging BPSD” and depres-
sion and not the other outcomes when using logistic
regression.

Lastly, it would have been interesting to explore
BPSD evolution and consequences on caregivers’
mental health after lockdown. However, the sur-
vey methodology (anonymous online questionnaire,
cross-sectional design) did not allow us to collect
these data.

CONCLUSION

Our study shows that the specific context of lock-
down, which deprived people of non-emergency
outings and consultations, exerted deleterious con-
sequences both on PWD and their caregivers.
Regarding PWD, a worsening of BPSD was reported
in 43.3% of cases over a short period of 2 months.
Regarding caregivers, we report associations between
increased BPSD during lockdown and severe burden,
clinically significant depression, anxiety status, and
stress. Notably, our results suggest that caregivers
supporting relatives with long-lasting BPSD may be
considered as a more vulnerable subgroup among
caregivers.

We are currently facing an upsurge in COVID-19
cases and can assume that this situation will last for
several months before a vaccine is available for every-
one. New lockdowns, at least local ones, are likely
to be enacted. Our results emphasize the importance
of maintaining support and resources to help care-
givers accompanying their relatives during lockdown.
In this regard, phone- or video-consultations should
be encouraged and home care services (e.g., profes-
sional caregivers, home meal deliveries) maintained
as long as possible. Finally, specific attention should
be paid to caregivers supporting relatives with long-
lasting BPSD since they may be characterized by a
reduced coping ability to the deleterious effects of
lockdown as compared to other caregivers.
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brief measure for assessing generalized anxiety disorder:
The GAD-7. Arch Intern Med 166, 1092.

[14] Verdier-Taillefer M-H, Gourlet V, Fuhrer R, Alpérovitch
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