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Abstract. We assessed depression in 72 patients with Alzheimer’s disease (AD) who live in retirement homes during the
COVID-19-related lockdown. We invited caregivers of 72 patients with AD who live in retirement homes to rate depression
in the patients both before and during the lockdown. Analysis demonstrated increased depression in the patients during the
lockdown. We attribute this increased depression to the restrictive measures on activities, visits, and physical contact between
patients with AD and family members during the lockdown.
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INTRODUCTION

While Alzheimer’s disease (AD) is primarily
associated with cognitive decline [1, 2], it is also char-
acterized by neuropsychiatric symptoms, especially
depression [3, 4]. During the course of AD, nearly up
to 50% of patients experience some degree of depres-
sion [5] and 20% to 30% of patients meet criteria for
major depressive disorder during the course of the
disease [6, 7]. Depression in AD can be attributed to
iatrogenic factors, especially to medications includ-
ing benzodiazepines, corticosteroids, beta-blockers
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[8], dopamine agonists, anticonvulsants, and anti-
cholinergic [8]. Other risk factors for the development
of depression in AD are family history of depression
[9, 10], and having the epsilon4 allele of the APOE4
gene, which is among the main genetic risk factors
for sporadic AD [11, 12]. Depression in AD can lead
to functional decline and behavioral disorders [9],
hospitalization [13], and even mortality [14].

Depression in patients with AD, especially those
living in retirement homes, has likely increased dur-
ing lockdown that was implemented to cope with the
COVID-19 pandemic. With the spread of COVID-
19, many countries have implemented lockdowns
to keep citizens physically distant from each other.
In France, a strict lockdown was implemented from
March 16, 2020 to May 11, 2020, followed by some
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freedom of movement from May 12, 2020 to October
29, 2020. Another strict lockdown was implemented
from October 30, 2020 and was lifted on November
27, 2020. While the lockdown slowed to spread of
the infection, it might have led to severe psychologi-
cal drawbacks, especially for residents of retirement
homes who suffered more severe social distancing
than most of the population. To cope with COVID-
19 and limit its spread among residents, retirement
homes have been obliged to reduce physical con-
tact between residents and families and friends and,
in several cases, even between residents or between
residents and caregivers. While these measures have
served to limit infections, these preventive measures
have forced retirement homes to reduce physical con-
tact between residents and families as well as several
inner and outer activities. These preventive mea-
sures have decreased wellbeing and mental health in
patients with AD who live in retirement homes, as
illustrated below.

In this study, we hypothesize that restrictive mea-
sures implemented by retirement homes to contain
the spread of COVID-19 will decrease depression in
residents with AD. This assumption was based on
a study by El Haj et al. [15] who invited patients
with mild AD living in retirement homes to rate their
depression during the lockdown, as well as to rate
their depression before the lockdown. Results demon-
strated increased depression during the lockdown.
While the study of El Haj et al. [15] provides the first
evidence of the effects of lockdown on depression in
patients with mild AD who live in retirement homes,
one shortcoming of this study is that depression was
self-evaluated by the patients. In other words, the
patients had to introspect into their own subjective
state to remember how they felt several weeks prior
to the lockdown. Because AD is mainly character-
ized by memory decline, the depression rating in the
study of El Haj et al. [15] may be hampered by the
recall bias, that is, by the decreased ability of patients
to remember how they felt before the assessment.
Furthermore, the ability of patients with AD to rate
their own depression can be hampered by their lack
of insight or anosognosia [16–21]. Thus, recall bias
and anosognosia might hamper the ability of patients
with AD to estimate their own depression during and
before the lockdown, as assessed in the study by El
Haj et al. [15].

To address the self-assessment limitation of the
study by El Haj et al. [15], in the current study, we
assessed depression in patients with AD who live in
retirement homes during the lockdown by inviting

caregivers to rate the patients’ depression. More
specifically, we invited caregivers to rate depression
in patients with AD during the lockdown, and before
the lockdown as a baseline. We expected increased
depression in the patients during, compared with
before, the lockdown.

METHODS

Participants

The study included seventy-two participants with
a clinical diagnosis of probable AD (43 women and
29 men; M age = 72.94 years, SD = 7.11; M years of
formal education = 9.12, SD = 2.30), who voluntarily
participated in the study. All participants provided
their consent to participate, and the procedures were
designed and conducted in accordance with the Dec-
laration of Helsinki. We recruited the participants
by contacting psychologists and nurses who work in
retirement homes in France, either directly or through
social networks. We invited these on-site caregivers
to provide historical information about the partici-
pants and to administer study procedures. Regarding
diagnosis, we invited the on-site caregivers to verify,
in the medical records, that a diagnosis of probable
AD dementia was made by a neurologist or geri-
atrician according to clinical criteria developed by
the National Institute on Aging and the Alzheimer’s
Association criteria for probable Alzheimer’s disease
[1]. We also invited on-site caregivers (M age = 36.11
years, SD = 10.46) to provide data regarding gen-
eral cognitive functioning of the patients, so as to
assess (as illustrated in the Results section) potential
relationship between depression and general cogni-
tive functioning. More specifically, we invited on-site
caregivers to provide data regarding scores on the
Mini-Mental State Exam [22] within three months
before the study to provide an recent assessment of
their cognitive status. The mean score of the partici-
pants on the Mini-Mental State Exam was 19.03 out
of the maximum score of 30 points (SD = 3.03). We
did not ask on-site caregivers to repeat the admin-
istration of the Mini-Mental State Exam because of
their increased workload during the lockdown, and
during the COVID-19 crisis in general. For the same
reason, we did not ask the caregivers to perform other
cognitive or clinical tests.

We defined the sample size as the number of
patients (and on-site caregivers) who were willing
to participate during the lockdown (May 12, 2020
to November 27, 2020). The sample size (n = 72)
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fairly fits G*Power analysis [23] in which we cal-
culated sample size for Wilcoxin tests (as required
to test our hypothesis, see the results section) based
on 95% power, an estimated probability of making
TypeI error of 0.05, and a medium effect size of 0.50
[24]. This analysis suggested that only 47 participants
would be necessary to obtain sufficient statistical
power.

Procedures

During the lockdown (May 12, 2020 to November
27, 2020), we invited the on-site caregivers to rate
depression in patients with AD during and before
the lockdown. More specifically, we invited the care-
givers to rate the severity of depression of patients
using a four-point scale: 0 = not at all present, 1 =
slightly depressed, 2 = moderately depressed, 3 =
very depressed. We provided caregivers with the same
instruction “we invite you to report the levels of
depression, if any, in the patient during the lock-
down and before the lockdown, as implemented in
the retirement home where you work. We invite you
to regard depression in terms of state of low mood,
persistent sadness, loss of interest in daily activities,
as well as lack of energy and loss of appetite in the
patient”. We provided these instructions by phone and
instructed caregivers to rate depression and provide
us with these scores later by phone or email.

Statistical analysis

We compared means on the two ratings of depres-
sion (i.e., before versus during the lockdown). We
used non-parametric tests (i.e., Wilcoxon signed rank
tests) due to the scale nature of the variables and their
abnormal distribution.

Fig. 1. Mean scores of depression in AD patients before and during
the lockdown.

RESULTS

Higher depression during than before the
lockdown

As illustrated in Fig. 1, patients demonstrated
higher depression during (Median = 2.00, SD = 1.08)
than before (Median = 1.00, SD = 2.00) the COVID-
19 crisis (Z = –4.39, p < 0.001, Cohen’s d = 1.21).

No significant correlations between depression
and cognitive functioning

Spearman’s correlation analysis demonstrated no
significant correlations between general cognitive
functioning (i.e., performances on the Mini-Mental
State Exam) and depression before (r = –0.15,
p = 0.21, CI [–0.37, 0.084]), or during the lockdown
(r = –0.10, p = 0.40, CI [–0.32, 0.13]). Significant cor-
relations were observed between depression before
and during the lockdown (r = 0.37, p = 0.001, CI
[0.15, 0.55]).

DISCUSSION

We assessed the effects of lockdown on depres-
sion, as reported by caregivers, in patients with AD
who live in retirement homes. Analysis demonstrated
higher depression during than before the lockdown in
patients with AD.

The increased depression in AD patients with who
live in retirement homes during the lockdown, as
observed in our study, can be attributed to the restric-
tive measures that were implemented to contain the
spread of COVID-19. These restrictive measures
have decreased physical interaction between the
patients and their family members. Although families
were sometimes allowed to visit patients in geriatric
facilities during the lockdown, visits occurred in a
restricted environment, generally prohibiting phys-
ical contact and long visits, which might increase
depression in patients who live in retirement homes.
Furthermore, while many patients with AD were kee-
ping contact with family members via virtual com-
munication tools, this technology was not available
to all patients. Communication through this tech-
nology can be hindered by unfamiliarity of some
patients with this technology, and, critically, by the
cognitive and sensory impairments in AD in gen-
eral. This technology can be also considered as a
modest substitute for physical contact as needed by
patients with AD [25]. Besides the restrictions on
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physical contact with family members during the
lockdown, retirement homes have had to implement
other restrictions to cope with the spread of coro-
navirus. These restrictions included suspension of
activities considered as non-essential, such as non-
essential personnel (e.g., hairdressers), group activi-
ties, and even communal dining. Another factor that
might contribute to depression of residents is the
decreased contact with caregivers who, despite their
efforts to provide the best care, have been dealing with
an increased workload, shortages in equipment and
supplies, and increased postmortem care. Research
has even demonstrated increased burnout in geriatric
healthcare workers during the lockdown [26]. Taken
together, the restrictive measures implemented dur-
ing the lockdown to contain the spread of COVID-19
have probably increased depression in patients with
AD who lived in retirement homes.

The increased depression during lockdown in
patients with AD living in retirement homes may be
more influenced by the social restrictions than by
the cognitive decline in AD. This assumption can
be supported by the lack of significant correlations
between scores on the Mini-Mental State Examina-
tion and depression, as observed in our study. Thus,
depression in patients with AD, at least those liv-
ing in retirement homes, during the lockdown seem
to be slightly or not at all influenced by cognitive
dysfunction. However, regardless of its underlying
mechanisms, patients’ depression as observed in our
study should be addressed to improve the patients’
mental health. Interventions including psychologi-
cal therapies, animal-assisted therapies, befriending
interventions, and leisure/skill development interven-
tions can be considered, during and after the lock-
down. Furthermore, retirement homes can consider
creating positions like “visitation coordinator” who
guides the visits, screens the visitors, and informs
them regarding precautions and risks during the
lockdown.

By inviting caregivers to assess depression in pat-
ients with AD, our study contributes to research
demonstrating decreased mental health in these pati-
ents during the lockdown [27–31]. More specifically,
our study addresses the shortcoming of previous
research on depression in patients with AD who
live in retirement homes during the lockdown as, in
this research, patients were invited to rate their own
depression [15]. While it may allow to understand
how the patients experience their own depression,
this assessment is hampered by the limited ability
of patients to gain insight into their own mental and

cognitive states, that is, possibly due to anosognosia.
Our study addresses this limitation by inviting care-
givers to rate the patients’ depression. By doing this,
our study provides evidence to the assumption that
lockdown has increased depression in patients with
AD who live in retirement homes.

One shortcoming of our study is that we invited
caregivers to rate the severity of depression using
only one item. In other words, our study did not in-
clude a comprehensive assessment of depression or
even a short assessment of anxiety. However, due to
the exceptional complexity of the lockdown (e.g.,
patients were not always accessible). Another lim-
itation may be lack of a control group including
patients with AD living at home during the COVID-
19 crisis, or even patients with neurodegenerative
diseases other than AD. Also, because caregivers
were probably under considerable stress during the
crisis [26], this might influence their rating of the
patients’ depression (e.g., a recall bias regrading
patients’ depression before the crisis).

Because of their functional and cognitive decline,
patients with AD are vulnerable, and this has been
especially true during the COVID-19 crisis. While
this crisis has significantly turned our daily lives up-
side down, this impact is significantly pronounced in
patients with AD, especially those living in retirement
homes. Because patients with AD have a significantly
higher risk of COVID-19 infection, retirement homes
were forced to implement strict restrictive measures.
However, and as demonstrated by our study, these
restrictive measures have increased depression and,
consequently, decreased mental health and wellbeing
of patients.
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