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ABSTRACT
Objective: Few studies have examined lockdown effects on the way of living and well-being of
older adults stratified by cognitive state. Since cognitive deficits are common in this population,
we investigated how cognition influenced their understanding of the pandemic, socio-behavioral
responses and lifestyle adaptations during lockdown, and how these factors affected their mood
or memory.
Method: Telephone-based survey involving 204 older adults �65 y/o (median: 82) with previous
assessments of cognitive state: 164 normal-old (NOLD), 24 mild-neurocognitive disorder (mild-
NCD), 18 mild-moderate dementia. A structured questionnaire was developed to assess psycho-
logical and socio-behavioral variables. Logistic regression was used to ascertain their effects on
mood and memory.
Results: With increasing cognitive deficits, understanding of the pandemic and the ability to follow
lockdown policies, adapt to lifestyle changes, and maintain remote interactions decreased.
Participants with dementia were more depressed; NOLDs remained physically and mentally active
but were more bored and anxious. Sleeping and health problems independently increased the
likelihood of depression (OR: 2.29; CI: 1.06–4.93; p¼ 0.034 and OR: 2.45; CI: 1.16–5.16; p¼ 0.018,
respectively); Regular exercise was protective (OR: 0.30; CI: 0.12–0.72; p¼ 0.007). Worsening subject-
ive memory complaints were associated with dementia (p¼ 0.006) and depression (p¼ 0.004);
New-onset sleeping problems raised their odds (OR: 10.26; CI: 1.13–93.41; p¼ 0.039). Finally, >40%
with health problems avoided healthcare mainly due to fear of contagion.
Discussion: NOLD and mild-NCD groups showed similar mood-behavioral profiles suggesting bet-
ter tolerance of lockdown. Those with dementia were unable to adapt and suffered from depres-
sion and cognitive complaints. To counteract lockdown effects, physical and mental activities and
digital literacy should be encouraged.
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Introduction and historical background

Our history is highly influenced by the many infectious dis-
eases that have scourged civilizations throughout time.
Among the oldest and most effective preventive measures
were isolation and quarantine. ‘Isolation’ is the separation
of sick subjects to prevent contagion of healthy individuals,
while ‘quarantine’ refers to the restriction of movement of
suspected transmitters before symptoms could appear
(Gensini, Yacoub, & Conti, 2004; Wilder-Smith &
Freedman, 2020).

Isolation was a commonly used measure with leprosy, a
chronic progressive disease (McNeill, 1976). The Book of
Leviticus in the Old Testament contained one of the oldest
evidence of laws regarding the diagnosis, separation, and
purification of lepers (McEwen, 1911). A more strategic iso-
lation of lepers began in 4th century AD Europe with the

construction of numerous Lazzaretti or leper houses
(Cosmacini, 2014; McNeill, 1976). These lazzaretti also iso-
lated plague victims, but since plague was an acute and
frequently fatal disease, measures to limit movement of
potentially-infected individuals were further taken, espe-
cially following the Black Death caused by Yersinia pestis
(1347) (McNeill, 1976). By 1377, Ragusa (modern-day
Dubrovnik) pioneered a 30-day period in which ships arriv-
ing from plague-endemic areas were forced to wait before
docking (Gensini et al., 2004; Sehdev, 2002; Stuard, 1992).
Venice later improved this strategy by transforming the
island of Lazzaretto into a confinement station for incom-
ing maritime travelers (Gensini et al., 2004). The initial one-
month period was extended to 40 days, probably to reflect
religious or biblical occurrences, thus giving rise to the
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present-day quarantine (from the Italian word quaranta,
meaning ‘forty’) (Gensini et al., 2004; Sehdev, 2002).

The rise of modern medicine in the late 1800s resulted
in innovative treatments, and isolation and quarantine
were then considered obsolete measures (Tognotti, 2013).
Nonetheless, when the Spanish flu began in 1918, war-torn
countries struggled to reimplement them (Tognotti, 2013).
With censorship limiting information to avoid creating
panic, it was too late when local authorities started using
containment strategies like closing schools, churches, and
theaters; banning gatherings; and restricting travel
(Tognotti, 2013). Overall, most attempts to thwart viral
transmission failed and the Spanish flu spread globally, kill-
ing at least 20 million people, primarily young and healthy
adults (McNeill, 1976).

An infectious disease outbreak on a global scale had
not been witnessed for over a century until the recent
emergence of the Coronavirus Disease 19 (COVID-19) pan-
demic. Contemporary healthcare systems were caught
unprepared for the first time and governments were once
more forced to resort to, and even magnify, apparently-
outdated segregation methods to limit disease transmission
in anticipation of a cure or vaccine. A new politically-
enforced, medically-encouraged preventive measure was
introduced to limit viral transmission—the ‘lockdown’.
Unlike in the past when quarantine was localized and lim-
ited in time, lockdown involved mandatory home segrega-
tion of not only suspected transmitters but the entire
population of a region or country for an undefined period
of time, made possible through social conditioning and
mass surveillance. Thus, lockdown could be considered an
extreme and radical version of quarantine.

Italy was the second country to impose a total nation-
wide lockdown from March 9 to May 3, 2020. People were
strictly prohibited from leaving their homes except for
work or health reasons or necessities like grocery shopping.
The country started easing restrictions on May 4, 2020 with
the beginning of the so-called ‘Phase 2’.

Lockdown decreased COVID-19 incidence and mortality
rates when implemented promptly (Nussbaumer-Streit
et al., 2020)—but this benefit came at a price: a consider-
able psychological impact (Brooks et al., 2020). The psycho-
logical effects of isolation and quarantine were oftentimes
overlooked, and historical documents failed to report their
existence. In the last 20 years, a number of studies recently
reviewed (Brooks et al., 2020) reported detrimental psycho-
logical effects of quarantine, including depression and
post-traumatic stress disorder triggered by
smaller epidemics.

In older adults, COVID-19 has increased severity, morbid-
ity and mortality (Lithander et al., 2020; L. Wang, Pan,
et al., 2020). A shift in distribution of the world’s popula-
tion toward older ages is present nowadays, (World Health
Organization, 2018) and about 23% of Italy’s population is
now constituted by older adults aged 65 and above
(Onder, Rezza, & Brusaferro, 2020). In addition to this, the
psychological effects of quarantine are more likely to occur
in this older population (Qiu et al., 2020; C. Wang, Pan,
et al., 2020), and since multiple comorbidities are also
more common, the decreased access to healthcare facilities
observed recently due to fear of contracting COVID-19
(Morelli et al., 2020; Poloni et al., 2020) poses a great

threat. Many studies report the severity of COVID-19 in
older adults, but only few online surveys address how this
population has comprehended, endured and behaved dur-
ing lockdown (Barber & Kim, 2020; Garc�ıa-Portilla et al.,
2020; Lopez et al., 2020; Losada-Baltar et al., 2020). Studies
comparing how older adults with different cognitive states
reacted are scarce.

Older adults are frequently affected by cognitive prob-
lems. We hypothesize different behavioral, psychological,
and lifestyle profiles during lockdown based on diverse
cognitive states. Specifically, we aim to: (1) investigate how
the cognitive state influenced the acquisition of informa-
tion and understanding of COVID-19 pandemic and lock-
down, compliance with lockdown policies and socio-
behavioral responses, lifestyle, mood, memory and general
health; (2) verify how socio-behavioral responses, general
health and lifestyle factors affected mood or memory, and
identify any risk or protective factors; and, finally, (3) report
the frequency of healthcare avoidance due to fear of con-
tracting COVID-19.

Methods

Study design and setting

This is a cross-sectional telephone-based survey conducted
at the Abbiategrasso Brain Bank (ABB)(Poloni et al., 2020)
and the Golgi-Redaelli Geriatric Hospital Memory Clinic
(MC) between April 9, 2020, one month after the imple-
mentation of lockdown, and May 4, 2020, the day of transi-
tion to ‘phase 2’. Trained professionals conducted the
interviews, which had a concomitant aim of ensuring the
participants’ general health and of providing medical coun-
seling whenever possible. This study was performed in
accordance with the principles outlined in the Declaration
of Helsinki of 1964, including all amendments and revi-
sions. Although each ABB donor and MC patient had
beforehand signed a consent form for collection and proc-
essing of sensitive personal data intended for medical pur-
poses and research, informed verbal consent was
nonetheless sought at the beginning of each interview.

Participants

Our participants belonged to a specific population, includ-
ing ABB brain donors and long-term MC patients with a
previously scheduled check-up during the study period
that was postponed due to lockdown; all with no history of
major depression or other psychiatric illnesses, or any
recent (<6months) acute exacerbation of a chronic disease
or hospitalization. The inclusion criteria consisted of being
�65 years old and having an existing assessment of cogni-
tive functions. The only exclusion criterion was the pres-
ence of severe dementia.

Variables and data collection

Information about baseline cognitive state was available in
medical records. Cognitive impairment was defined using
the DSM-5 criteria (American Psychiatric Association, 2013).
Mild- and major-neurocognitive disorder (NCD) were differ-
entiated based on the presence or absence of independent
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functioning, respectively. Older adults who did not meet
these criteria were considered NOLD (normal old). The
severity of cognitive and functional deficits was assessed
using the 5-point Clinical Dementia Rating (CDR)(Hughes,
Berg, Danziger, Coben, & Martin, 1982) scale. An overall
CDR score was assigned, where CDR 1, 2, and 3 repre-
sented mild, moderate and severe dementia (major-NCD),
respectively.

We devised a structured questionnaire to determine the
ability to acquire information, comprehend the COVID-19
pandemic and lockdown, and comply with lockdown poli-
cies; the socio-behavioral responses to the health crisis;
and any changes in lifestyle, involving diet, exercise, sleep
and digital literacy. Digital literacy was assessed through
the use of internet for communication, information and/or
leisure. We used the short form of Geriatric Depression
Scale (GDS)-5 (Rinaldi et al., 2003; Yesavage, 1988) to assess
the possibility of depression, assigning 1 point each for (1)
dissatisfaction with life, (2) boredom, (3) feeling helpless,
(4) preference to stay indoors rather than going out and
trying new activities and (5) feeling worthless. A GDS-5
score of �2 suggested significant depressive symptoms.
Each participant was also asked about subjective memory
complaints (SMC) and possible worsening during lockdown.
Finally, we inquired about any health problems experi-
enced during lockdown and asked if medical assistance
was requested or avoided. Specific interview questions are
found in Tables 1 and 3.

Data analysis

Participants were grouped according to the baseline cogni-
tive state (i.e. NOLD, mild-NCD, dementia), mood ( not
depressed or depressed), and SMC (unchanged or wors-
ened). Categorical variables were presented as counts and
percentages and analyzed using Chi-square test or Fisher’s
exact test where appropriate. Continuous variables with
skewed distribution were shown as median (Q1, Q3) and
analyzed using Kruskal-Wallis. Logistic regression was per-
formed to ascertain the effects of age, dementia, exercise,
new hobbies, digital literacy, sleep disturbances, and gen-
eral health problems on the likelihood of participants hav-
ing depression or worsening SMC. A p-value of <0.05 was
considered significant. Adjusted standardized residuals (z-
score) was used as a post-hoc analysis for Chi-square test
involving variables with 3 categories, with cells with z-
scores larger than 1.96 considered statistically significant.
For all statistical analyses, IBM SPSS version 26 was used.

Results

Participants and overall descriptive data

Among the 238 ABB donors, 207 were eligible for inclusion
and 41 were excluded (21 unreachable, 20 refused). All 66
MC patients were eligible but 28 were excluded (20 with
CDR3-dementia, 6 non-respondents, 2 deceased) (Figure 1).
The main reason for declining was difficulty communicating
by phone. The inability to use speech reading when talking
on the phone prevented participants with hearing loss
from communicating effectively. Family members or care-
givers acted as an intermediary in such cases. Similarly,

they helped explain survey questions to some participants
with moderate dementia. A total of 204 participants were
interviewed: 166 (81.4%) ABB donors and 38 (18.6%) MC
patients. The median age was 82 y, with the majority
belonging to the 70–79 (24.0%) and 80–89 (64.2%) age
groups. Females constituted 57.4% (117/204).

Main results

1. Influence of cognitive state on daily life during
COVID-19 pandemic
Overall, 162/204 (79.4%) were NOLDs, 24/204 (11.7%) had
mild-NCD, and 18/204 (8.8%) had mild to moderate
dementia (CDR 1–2), Table 1. More than 90% of NOLDs
were donors and �60% were females. The mild-NCD group
was predominantly male (66.7%) and those with dementia
were mostly females (55.6%). Based on the cognitive state,
three distinct socio-behavioral profiles were observed
(Figure 2).

Information acquisition and COVID-19 comprehension.
Understanding the unfolding health crisis greatly depended
on the participants’ cognitive state. When asked if well-
informed and aware of the COVID-19 pandemic and lock-
down, 188/203 (92.6%) responded positively (Table 1). This
decreased with increasing cognitive deficits (NOLD: 99.4%,
mild-NCD: 95.8%, dementia: 27.8%; p< 0.001). The NOLD
and mild-NCD groups were more able to follow the news
than those with dementia (96.9% and 91.7% vs 55.6%,
respectively; p< 0.001). Television was the number one
source of information for >95% of all subjects. Reading
online newspaper was associated almost only with normal
cognition (p¼ 0.012). The frequency with which partici-
pants followed the news correlated with their cognitive
state (p< 0.001), with NOLDs tuning in on the news con-
stantly and those with dementia almost never. Finally, 50%
(9/18) of those with dementia could not recall if they had
been exposed to people with flu-like symptoms (p< 0.001);
All who recounted having sick contacts were NOLDs.

Socio-behavioral response. Comprehension of the pan-
demic led to compliance with the stay-at-home order and
adequate socio-behavioral responses. During lockdown,
114/204 (55.9%) left their homes to run important
errands—most were NOLDs or with mild-NCD (p¼ 0.028).
More than 90% of these two groups always remembered
to wear a mask, in opposition to the 40% of those with
dementia (p¼ 0.008), who incidentally remained at home
for the most part. Everyone with cognitive impairment
received guests, while NOLDs were more anxious about
welcoming people to their homes. The use of masks in this
situation was again most common among the latter
(NOLD: 70.1%, mild-NCD: 62.5%, dementia: 16.7%; p �
0.001). Ten participants never left their homes nor received
guests. Social interactions were maintained through the
use of telephone and digital media. Keeping in touch with
loved ones was most common among NOLDs and least fre-
quent among those with dementia (p< 0.001)

Lifestyle: diet, exercise, sleep and digital literacy.
Alterations in eating habits were declared by 72/204
(35.3%). Those with dementia typically maintained their
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Table 1. Demographics, clinical characteristics and lifestyle of participants stratified by cognitive state (NOLD, Mild-NCD, dementia).

Overall (n¼ 204)

Cognitive state

NOLD (n¼ 162) Mild-NCD (n¼ 24) Dementia (n¼ 18) p-value

Demographics and characteristics
Age in years median (IQR) 82.0(75.3–84.0) 82.0 (76.0–83.0) 75.5 (73.5–85.0) 83.0 (81.0–85.0) 0.046a

Age categories
65–69 20 (9.8) 17 (10.5) 3 (12.5) 0 (0) 0.014
70–79 49 (24.0) 35 (21.6) 12 (50.0) 2 (11.1)
80–89 131 (64.2) 107 (66.0) 9 (37.5) 15 (83.3)
90þ 4 (2.0) 3 (1.9) 0 (0) 1 (5.6)

Sex
Male 87 (42.6) 63 (38.9) 16 (66.7) 8 (44.4) 0.037
Female 117 (57.4) 99 (61.1) 8 (33.3) 10 (55.6)

Participant categories
Donor 166 (81.4) 151 (93.2) 8 (33.3) 7 (38.9) <0.001
Clinic 38 (18.6) 11 (6.8) 16 (66.7) 11 (61.1) <0.001

Information and prevention
Are you well informed about the COVID-19 pandemic and lockdown rules?
Yes 188/203 (92.6) 160/161 (99.4) 23 (95.8) 5 (27.8) <0.001

How often do you follow the news?
Never 15/204 (7.4) 5 (3.1) 2 (8.3) 8 (44.4) <0.001
Rarely 5 (2.5) 3 (1.9) 0 (0) 2 (11.1)
Once a day 58 (28.4) 46 (28.4) 8 (33.3) 4 (22.2)
More than once a day 126 (61.8) 108 (66.7) 14 (58.3) 4 (22.2)

How do you follow the news?
TV news 180/189 (95.2) 148/157 (94.3) 22/22 (100.0) 10/10 (100.0) 0.760
Debates/talk shows 77/189 (40.7) 64/157 (40.8) 8/22 (36.4) 5/10 (50.0) 0.767
Radio 17/189 (9.0) 16/157 (10.2) 1/22 (4.5) 0/10 (0) 0.656
Print newspaper 65/189 (34.4) 54/157 (34.4) 8/22 (36.4) 3/10 (30.0) 1.000
Online 44/189 (23.3) 43/157 (27.4) 1/22 (4.5) 0/10 (0) 0.012

Have you been in contact with people with flu-like symptoms?
No 186 (91.2) 154 (95.1) 23 (95.8) 9 (50.0) <0.001
Yes 7 (3.4) 7 (4.3) 0 (0) 0 (0)
I don’t know/remember 11 (5.4) 1 (0.6) 1 (4.2) 9 (50.0)

Socio-behavioral response
Do you ever go out?
Yes 114 (55.9) 97 (59.9) 12 (50.0) 5 (27.8) 0.028

How often do you go out?
Never 90 (44.1) 65 (40.1) 12 (50.0) 13 (72.2) 0.139
Rarely 14 (6.9) 13 (8.0) 1 (4.2) 0 (0)
Once a week 31 (15.2) 29 (17.9) 2 (8.3) 0 (0)
More than once a week 69 (33.8) 55 (34.0) 9 (37.5) 5 (27.8)

Do you remember to always wear a mask every time you go out?
Yes 103/114 (90.4) 90/97 (92.8) 11/12 (91.7) 2/5 (40.0) 0.008

Do you receive guests?
Yes 179 (87.7) 137 (84.6) 24 (100) 18 (100.0) 0.018

Do you always remember to wear a mask when you receive guests?
Yes 114/179 (63.7) 96/137 (70.1) 15 (62.5) 3 (16.7) <0.001

Do you keep in touch with your loved ones?
Yes 196 (96.1) 162/162 (100.0) 22 (91.7) 12 (66.7) <0.001

How do you keep in touch with your loved ones?
Telephone 195/196 (95.6) 161/162 (99.4) 22/22 (100.0) 12/12 (100.0) 1.000
Messaging apps 85/196 (41.7) 75/162 (46.3) 10/22 (45.5) 0/12 (0) 0.007
Social media 10/196 (5.1) 9/162 (5.6) 1/22 (4.5) 0/12 (0) 1.000
Email 8/196 (3.9) 8/162 (4.9) 0/22 (0) 0/12 (0) 0.760

Lifestyle: diet, exercise, sleep & digital literacy
Eating Habits
Are there any changes in your eating habits?
Eat the same 132 (64.7) 101 (62.3) 17 (70.8) 14 (77.8) 0.459
Eat less 29 (14.2) 26 (16.0) 1 (4.2) 2 (11.1)
Eat more 43 (21.1) 35 (21.6) 6 (25.0) 2 (11.1)

Physical and mental activity
Do you exercise regularly?
Yes 167 (81.9) 137 (84.6) 19 (79.2) 11 (61.1) 0.054
Walking 142/167 (85.0) 117/137 (85.4) 15/19 (78.9) 10/11 (90.9) 0.682
Use of stationary bike 45/167 (26.9) 35/137 (25.5) 8/19 (42.1) 2/11 (18.2) 0.249
Stretching/flexibility exercises 29/167 (17.4) 26/137 (19.0) 2/19 (10.5) 1/11 (9.1) 0.659
Postural exercises 45/167 (26.9) 41/137 (29.9) 3/19 (15.8) 1/11 (9.1) 0.165

Have you tried new activities/hobbies?
Yes 118/203 (58.1) 108 (66.7) 10 (41.7) 0 (0) <0.001

Sleeping problems
Do you have problems with your sleep?
Yes 99 (48.5) 79 (48.8) 9 (37.5) 11 (61.1) 0.315
New-onset 16/99 (16.2) 9/79 (11.4) 5/9 (55.6) 2/11 (18.2) 0.007
Pre-existing 83/99 (83.8) 70/79 (88.6) 4/9 (44.4) 9/11 (81.8)
Worse 25/83 (30.1) 21/70 (30.0) 1/4 (25.0) 3/9 (33.3) 1.000
Same 54/83 (65.1) 45/70 (64.3) 3/4 (75.0) 6/9 (66.7)
Better 4/83 (4.8) 4/70 (5.7) 0 (0) 0 (0)

Difficulty falling asleep 44/99 (44.4) 38/79 (48.1) 4/9 (44.4) 2/11 (18.2) 0.191
Frequent arousals 72/99 (72.7) 56/79 (70.9) 7/9 (77.8) 9/11 (81.8) 0.843

(continued)

4 A. F. CARLOS ET AL.



normal eating habits, while the mild-NCD and NOLD
groups ate more (25.0% and 21.6%, respectively), especially
sweets and snacks, whenever feeling bored or stressed.
Many of those who ate less, whether secondary to a poor
appetite or fear of gaining weight owing to a more seden-
tary lifestyle, were NOLDs.

During lockdown, the majority of our older adults
strived to be physically and mentally active. Regular exer-
cise decreased with increasing cognitive deficits (NOLD:
84.6%, mild-NCD: 79.2%, dementia: 61.1%; p¼ 0.054).
Walking exercises at home were enjoyed by all groups and
were the preferred type of exercise by those with dementia
(90.9%). The use of stationary bike was most prominent in
the mild-NCD group (42.1%). Stretching and postural exer-
cises were mostly associated with NOLDs. Trying new activ-
ities was associated with the cognitive state (p< 0.001); it
was only found in the NOLD (66.7%) and mild-NCD (41.7%)
groups. These included cooking, baking, reading, sewing or
knitting, and doing household chores for the women, and
playing with cards, solving crossword puzzles, gardening
and home maintenance for the men.

Almost 50% (99/204) reported sleeping problems. More
than 80% of the sleeping problems in the dementia and
NOLD groups were pre-existing (9/11 and 70/79, respect-
ively), which chiefly remained unchanged during lockdown.
Older adults with mild-NCD were more likely to report
new-onset sleeping problems (p¼ 0.007). Interestingly, 4/70
(5.7%) NOLDs communicated better sleep.

Unsurprisingly, advanced internet skills used for communi-
cation (e.g. use of messaging apps and video conferencing
platforms), information (e.g. online newspapers and live news
stream), and leisure (e.g. watching videos and playing games)
were associated mostly with normal cognition (p> 0.001).

Mood and memory. The 5-item GDS was completed by 198/
204 (Table 1). The median score was 1, chiefly indicating the
absence of significant depressive symptoms. GDS � 2

suggesting current depression was seen in 50/198 (25.3%).
Boredom (31.5%), worthlessness (24.2%), and preferring to
stay at home regardless of lockdown (19.5%) were most com-
mon. Depression was found to be significantly associated
with the cognitive state, with 61.5% of those with dementia
scoring � 2 in GDS-5 as opposed to the 22.4% of
NOLDs (p¼ 0.008).

Pre-existing SMC were reported by 121/204 (59.3%).
Over 50% of NOLDs also recounted subjective decline.
During lockdown, 55/121 (45.5%) experienced further wor-
sening. This was most common in those with dementia
(76.5%), followed by those with mild-NCD (56.3) and lastly
by NOLDs (37.5%), (p¼ 0.008) (Table 1).

General health. There were no significant differences in the
frequencies of health problems and of seeking medical
help among the cognitive groups, although all those with
mild-NCD and health issues asked for medical assistance.

2. Effects of socio-behavioral responses, lifestyle changes
and general health on mood and memory
Depression. As described in Table 2, depression was signifi-
cantly associated with: (a) frequency of tuning in on the
news – those who checked the news once a day showed
less signs of depression, while those who monitored them
more frequently and those who never or rarely did so
tended to be more depressed (p< 0.001); (b) social interac-
tions with loved ones – social interactions through tele-
phone and digital media were less common in the
depressed than non-depressed group (94.0% vs 99.3%,
p¼ 0.050); (c) regular exercise – participants who were not
physically active had a greater propensity for depression
than those who regularly exercised (30.0% vs 11.2%,
p¼ 0.002); (d) finding new hobbies – new activities were
found in two-thirds (95/148) of non-depressed participants
and in <50% of depressed subjects (22/50) (p¼ 0.017); (e)
sleeping problems – terrible nightmares were more

Table 1. Continued.

Overall (n¼ 204)

Cognitive state

NOLD (n¼ 162) Mild-NCD (n¼ 24) Dementia (n¼ 18) p-value

Early morning awakening 13/99 (13.1) 11/79 (13.9) 2/9 (22.2) 0 (0) 0.336
Nightmares 10/99 (10.1) 6/79 (7.6) 1/9 (11.1) 3/11 (27.3) 0.093

Digital literacy 56 (27.5) 53 (32.7) 3 (12.5) 0 (0) 0.001
Depressive symptoms – GDS-5
Total scores 1.0 (0.0–2.0) 1.0 (0.0–1.0) 1.0 (0.0–1.5) 2.0 (1.0–2.0) 0.003a

Not satisfied 26/199 (13.1) 17/161 (10.6) 4 (16.7) 5/14 (35.7) 0.032
Bored 63/200 (31.5) 46/161 (28.6) 10 (41.7) 7/15 (46.7) 0.184
Helpless 12/200 (6.0) 10/161 (6.2) 1 (4.2) 1/15 (6.7) 1.000
Staying at home preferred 39/200 (19.5) 28/161 (17.4) 3 (12.5) 8/15 (53.3) 0.005
Worthless 48/198 (24.2) 34/161 (21.1) 7 (29.2) 7/13 (53.8) 0.025

Depression
Absent (GDS� 1) 148/198 (74.7) 125/161 (77.6) 18 (75.0) 5/13 (38.5) 0.008
Present (GDS� 2) 50/198 (25.3) 36/161 (22.4) 6 (25.0) 8/13 (61.5)

Subjective memory complaints
Do you have problems with your memory?
Yes 121 (59.3) 88 (54.3) 16 (66.7) 17 (94.4) 0.003

Did they get worse during lockdown?
Yes 55/121 (45.5) 33/88 (37.5) 9/16 (56.3) 13/17 (76.5) 0.008

General health
Did (do) you have any health problems during lockdown?
Yes 72 (35.5) 59 (36.4) 6 (25.0) 7 (38.9) 0.521

Did you seek medical help?
Yes 43/72 (59.7) 33/59 (55.9) 6/6 (100.0) 4/7 (57.1) 0.116

Notes. Data are expressed as median (IQR) or n (%) or n/N (%), where N is the total number of participants with available data. Specific questions used dur-
ing the interview are found in italics. Most of the questions have a ‘yes’ or ‘no’ answer, and only the percentage of ‘yes’ answers is shown.

aKruskal-Wallis. Data in bold show statistical significance (p-value < 0.05) on Chi-square or Fisher’s exact test. Abbreviations: GDS, Geriatric Depression
Scale; mild-NCD, mild-Neurocognitive Disorder; NOLD, Normal Old.
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common in those with depression (23.3% vs 4.5%,
p¼ 0.009); (f) digital literacy – the ability to use the internet
was more common in those without depression (32.4% vs
16.9%, p¼ 0.026); and (g) health problems – about 50% of
those with depression also suffered from other health

problems during lockdown compared to the 30.4% of
those without depressive symptoms (p¼ 0.024). Using
logistic regression and after controlling for other factors in
the model, sleeping disturbances and general health prob-
lems were both found to independently increase the

Figure 1. Flowchart of study participants. Blue¼ABB brain donors, red¼Memory Clinic patients.

Figure 2. Socio-behavioral responses, mood and lifestyle of participants grouped based on their cognitive state.
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likelihood of depression (OR: 2.29; CI: 1.06–4.93; p¼ 0.034
and OR: 2.45; CI: 1.16–5.16; p¼ 0.018, respectively), while
regular exercise was a protective factor decreasing its likeli-
hood (OR: 0.30; CI: 0.12–0.72; p¼ 0.007).

Subjective memory complaints. Depressive symptoms were
more common in those with worsening SMC (45.1% vs
20.0%, p¼ 0.004) (Table 2), and dementia increased the
odds of worsening memory (OR: 24.9; CI: 1.79–347.00;
p¼ 0.017). Regular exercise was associated with unchanged
perception of memory; About 90% of those with stable
SMC was physically active (p¼ 0.058). Lastly, the sole pres-
ence of sleeping problems did not correlate with changes
in memory. However, new-onset sleeping problems were
more numerous in those with worsened SMC (25.7% vs
6.1%; p¼ 0.028, Table 2) and was discovered to independ-
ently and strongly increase its likelihood (OR: 10.26; CI:
1.13–93.41; p¼ 0.039).

3. General health and healthcare avoidance
During the 10-week lockdown, 72/204 (35.3%) suffered from
health problems (Table 3). About 60% (43/72) chose to seek
medical care, while the remaining �40% (29/72) did not,
because of either fear of contracting COVID-19 in 17/29
(58.6%) or chronic illnesses that could be managed inde-
pendently in 12/29 (41.4%). Many of those who avoided
medical help suffered from musculoskeletal problems or
anxiety, but some with more urgent problems such as acci-
dental falls (n¼ 1), constant severe headache lasting days
(n¼ 1), visual loss (n¼ 2) and severe odontalgia (n¼ 1) also
never contacted their physicians. All those with prominent
anxiety were NOLDs. Twelve participants developed symp-
toms suggestive of COVID-19, such as fever (n¼ 8), acute
dry cough (n¼ 7), pharyngitis (n¼ 8), myalgia (n¼ 6), con-
junctivitis (n¼ 4), anosmia (n¼ 1) and dysgeusia (n¼ 2), diar-
rhea and nausea (n¼ 4). Only 1/12 had a pharyngeal swab
and eventually tested positive for SARS-CoV-2.

Table 2. Association between participants’ clinical, socio-behavioral and lifestyle factors and depression and subjective memory complaints.

Mood Subjective memory complaints

Not depressed (n¼ 148) Depressed (n¼ 50) p-value Unchanged (n¼ 66) Worsened (n¼ 55) p-value

Information and prevention
How often do you follow the news?
Never 4 (2.7) 5 (10.0) <0.001 2 (3.0) 8 (14.5) 0.066
Rarely 1 (0.7) 4 (8.0) 1 (1.5) 3 (5.5)
Once a day 52 (35.1) 6 (12.0) 18 (27.3) 13 (23.6)
More than once a day 91 (61.5) 35 (70.0) 45 (68.2) 31 (56.4)

Socio-behavioral response
How often do you go out?
Never 59 (39.9) 25 (50.0) 0.460 27 (40.9) 26 (47.3) 0.886
Seldom 10 (6.8) 4 (8.0) 6 (9.1) 5 (9.1)
Once a week 23 (15.5) 8 (16.0) 11 (16.7) 7 (12.7)
More than once a week 56 (37.8) 13 (26.0) 22 (33.3) 17 (30.9)

Do you keep in touch with your loved ones?
Yes 147 (99.3) 47 (94.0) 0.050 64 (97.0) 51 (92.7) 0.409

How do you keep in touch with your loved ones?
Telephone 146/147 (99.3) 47/47 (100.0) 1.000 64/64 (100.0) 50/51 (98.0) 0.443
Messaging apps 70/147 (47.6) 15/47 (31.9) 0.059 33/64 (51.6) 18/51 (35.3) 0.081
Social media 9/147 (6.1) 1/47 (2.1) 1.000 7/64 (10.9) 2/51 (3.9) 0.295
Email 6/147 (4.1) 2/47 (4.3) 1.000 4/64 (6.3) 2/51 (3.9) 0.692

Lifestyle: diet, exercise, sleep & digital literacy
Physical and mental activity
Do you exercise regularly?
Yes 131 (88.5) 35 (70.0) 0.002 58 (87.9) 41 (74.5) 0.058
Walking 112/131 (85.5) 29/35 (82.9) 0.698 50/58 (86.2) 36/41 (87.8) 0.817
Cycling 34/131 (26.0) 11/35 (31.4) 0.517 18/58 (31.0) 9/41 (22.0) 0.318
Stretching/Flexibility exercises 24/131 (18.3) 5/35 (14.3) 0.577 12/58 (20.7) 5/41 (12.2) 0.270
Postural exercises 39/131 (29.8) 6/35 (17.1) 0.135 19/58 (32.8) 10/41 (24.4) 0.367

Have you tried new activities/hobbies?
Yes 95 (64.2) 22 (44.0) 0.017 40 (60.6) 30 (54.5) 0.501

Sleeping problems
Do you have problems with your sleep?
Yes 66 (44.6) 30 (60.0) 0.060 33 (50.0) 35 (63.6) 0.132
New-onset 9/66 (13.6) 7/30 (23.3) 0.237 2/33 (6.1) 9/35 (25.7) 0.028
Pre-existing 57/66 (86.4) 23/30 (76.7) 31/33 (93.9) 26/35 (74.3)
Worse 17/57 (29.8) 7/23 (30.4) 0.957 9/31 (29.0) 11/26 (42.3) 0.296

Difficulty falling asleep 26/66 (39.4) 18/30 (60.0) 0.060 18/33 (54.5) 15/35 (42.9) 0.335
Frequent arousals 50/66 (75.8) 19/30 (63.3) 0.209 25/33 (75.8) 24/35 (68.6) 0.509
Early waking 11/66 (16.7) 2/30 (6.7) 0.334 4/33 (12.1) 6/35 (17.1) 0.735
Nightmares 3/66 (4.5) 7/30 (23.3) 0.009 3/33 (9.1) 5/35 (14.3) 0.710

Digital literacy 48 (32.4) 8 (16.0) 0.026 21 (31.8) 13 (23.6) 0.319
General health
Did (do) you have any health problems during lockdown?
Yes 45 (30.4) 24 (48.0) 0.024 24 (36.4) 25 (45.5) 0.310

Did you seek medical help?
No 18/45 (40.0) 11/24 (45.8) 0.640 7/24 (29.2) 11/25 (44.0) 0.282

Dementia diagnosis 5 (3.4) 8 (16.0) 0.005 4 (6.1) 13 (23.6) 0.006
Subjective memory complaints 80 (54.1) 36 (72.0) 0.026 – – –
Depression (GDS � 2) – – – 13/65 (20.0) 23/51 (45.1) 0.004

Notes. Data are expressed as median (IQR) or n(%) or n/N(%), where N is the total number of participants with available data. Specific questions used dur-
ing the interview are found in italics. Most of the questions have a ‘yes’ or ‘no’ answer, and only the percentage of ‘yes’ answers is shown. Data in bold
show statistical significance (p-value <0.05) on Chi-square or Fisher’s exact test. Abbreviation: GDS, Geriatric Depression Scale.
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Discussion

To the best of our knowledge, this is the first study
describing how older adults representing all cognitive
states (NOLD, with or without SMC; mild-NCD; and mild to
moderate dementia) reacted to lockdown. Three distinct
patterns of levels of comprehension, adaptive socio-behav-
ioral response and lifestyle changes were found based on
the participants’ cognitive state, Figure 2. While the mood
and behavioral profiles of those with normal cognition and
mild cognitive impairment were fairly similar, the way of
living of older adults with dementia during lockdown dif-
fered considerably. Our key findings include: (1) older
adults with mild-moderate dementia were neither able to
understand the severity of the health crisis nor recall and
apply the necessary preventive measures; (2) people with
mild-moderate dementia suffered most from depressive
symptoms and worsening SMC, while cognitively-normal
older adults experienced more boredom and anxiety; (3)
less depression was associated with physical activity, espe-
cially in NOLDs, and with pursuit of new leisure activities,
particularly among those with mild-NCD; (4) overall, sleep
and general health problems both increased the likelihood
of depression, while regular exercise was a protective fac-
tor; (5) digital literacy, most common in NOLDs, was associ-
ated with less depression; (6) depressive symptoms were
common in those with worsened SMC; (7) new-onset sleep-
ing problems increased the odds of worsening SMC; and
(8) more than 40% of those who experienced health prob-
lems did not seek medical help mainly due to fear of con-
tracting COVID-19.

Recent online surveys have investigated the influence of
psychological well-being(Lopez et al., 2020) and
worrying(Barber & Kim, 2020) on the behavior of older
adults during the pandemic. A study conducted as early as
after one week of lockdown in Spain revealed that older
adults with positive self-perception of aging were more
resilient and less distressed than younger adults (Losada-
Baltar et al., 2020). A similar study showed analogous
results (Garc�ıa-Portilla et al., 2020). Our research examined
how the cognitive state had affected certain psychological
and emotional responses, and consequently, behavior dur-
ing lockdown, which in turn has impacted mood and mem-
ory. Contrary to others’ findings, we did find that

psychological distress was frequent among older adults,
especially those with dementia. It is possible that the
abovementioned studies reported more resilience and less
emotional and psychological distress because they included
older adults able to use social media and other online plat-
forms, and indeed our study showed that digital literacy,
present in 1/3 of NOLDs and absent in those with demen-
tia, was associated with less depression and better toler-
ance of lockdown.

A strength of this study is the use of telephone inter-
views instead of online surveys, which allowed us to
involve older adults, with or without cognitive deficits. This
more direct interaction and a long-term relationship built
on trust enabled our participants to willingly partake in a
telephone interview and provide reliable and detailed infor-
mation about their psychological experiences and lifestyle.
Also, our study period began one month after the imple-
mentation of lockdown, which allowed us to study not
only the disruptions of daily living but also the adaptations
that occurred. On the other hand, this study is limited by
its small number of participants, particularly with neurocog-
nitive disorders; the specific population taken into consid-
eration; and the inability to conduct more precise and
specific tests to define and compare depression or cogni-
tive decline given the dire situation. The majority of our
participants with major-NCD have either Alzheimer’s or
mixed dementia (Alzheimer’sþ vascular), but whether the
underlying pathology influenced the response to lockdown
was unclear because of the small sample size.

Participants with normal cognition and mild-NCD
responded satisfactorily in general to both pandemic and
lockdown. Contrarily, those with mild-moderate dementia
suffered more from the restrictions as they endured feel-
ings of helplessness and worthlessness, and depression,
and were less able to cope with new and unfavorable cir-
cumstances. As dementia progresses, patients normally
engage only in very basic and habitual daily activities.
When these customary activities were partially disrupted,
they were unable to adapt to the new circumstances and
some degree of cognitive regression even occurred leading
to confusion and apathy. The resulting perception of func-
tional disability, whether conscious or not, could have trig-
gered the depressive symptoms; depression was indeed
found to herald functional disability in late life (Ormel,
Rijsdijk, Sullivan, Van Sonderen, & Kempen, 2002).
Concordant with previous reports (Asmer et al., 2018;
Leyhe et al., 2017), we found that depression (GDS-5� 2)
was strongly associated with dementia. According to litera-
ture, understanding the duration and meaning of restric-
tions, access to information, and the ability to
communicate and do new activities were some of the fac-
tors which could potentially ease the negative consequen-
ces of quarantine (Brooks et al., 2020). As we know, these
conditions hardly apply to patients with dementia making
them more vulnerable. Since lockdown is the extremization
of quarantine, escalation of the unwanted psychological
effects could be expected.

Although NOLDs better tolerated lockdown, they also
showed depressive symptoms and SMC. Perceived social
isolation was previously named a risk factor for poorer glo-
bal cognitive performance, faster cognitive decline, inferior
executive functioning, and potentiation of mood, anxiety,

Table 3. Health problems during lockdown and how participants reacted.

Total participants (n¼ 204)

Participants who developed health problems 72/204 (35.3)
Participants who seek medical help 43/72 (59.7)
Participants who did not seek medical help 29/72 (40.3)
Fear of contracting COVID-19 17/29 (58.6)
Manageable chronic illness 12/29 (41.4)

Contact with person with flu-like illness 8/204 (3.9)
Frequency of COVID-19 related symptomsa

Fever 8/72 (11.1)A

Acute cough 7/72 (9.7)
Pharyngitis 8/72 (11.1)B

Myalgia 6/72 (8.3)
Conjunctivitis 4/72 (5.6)C

Anosmia 1/72 (1.4)
Dysgeusia 2/72 (2.8)
Gastrointestinal symptoms 4/72 (5.6)
Anxiety 9/72 (12.5)D

aOccurring singularly or in combination with other COVID-19 related symp-
toms in suspected cases; A, 2 had fever alone; B, 3 had pharyngitis alone;
C, 2 had conjunctivitis alone; D, indirectly related to COVID-19, more asso-
ciated with lockdown.
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and depressive symptomatology (Cacioppo & Hawkley, 2009).
To counteract this feeling of social isolation, NOLDs and those
with mild-NCD kept their body and mind active as they
engaged in regular exercise and new hobbies. Indeed, NOLDs
who exercised were significantly less depressed. The NOLD
and mild-NCD groups also frequently left their homes to do
groceries or run errands. Overall, physical activity decreased
the likelihood of depressive symptoms by 70%, thereby act-
ing as a protective factor. A previous study already recom-
mended physical activity for protection from the mental and
physical consequences of lockdown (Jim�enez-Pav�on,
Carbonell-Baeza, & Lavie, 2020). This ability to adapt to new
adverse situations probably had a beneficial role, as they
were able to evade depression and even learned new skills.

The lack of knowledge about preventive measures caused
massive confusion and contagion during past epidemics. Today,
widespread dissemination of information regarding disease char-
acteristics and health policies are easily provided to the general
public throughmassmedia to the point of sowing fear and panic.
The resulting social conditioning together with concerns about
criminal penalties increased compliance with COVID-19 contain-
ment measures. The majority of our elder participants were in
fact well-informed and reacted appropriately except for those
with dementia. Aside their use for information gathering, digital
skills also probably decreased the sense of social isolation. We
found that digital literacy, more common in NOLDs, was signifi-
cantly associated with less depression. Video calls were consid-
ered a more decent substitute of face-to-face interactions than
simple telephone calls, and online videos, movies and games
were suitable for entertainment. Thus, internet use, online cogni-
tive workshops, and digital games should be encouraged and
advertised for older adults.

Participants from all groups reported eating more (21.1%),
particularly sweets and snacks in response to boredom and
stress and consequently gaining weight. A recent study
revealed similar results (Zachary et al., 2020). Contrarily, others
described eating less (14.2%), either because of concerns
about gaining weight due to a more sedentary lifestyle or less
appetite. Recent online surveys(Casagrande, Favieri, Tambelli,
& Forte, 2020; Cellini, Canale, Mioni, & Costa, 2020) also
reported sleeping problems caused by lockdown, but their
cohort was made predominantly of young adults and they
did not consider long-standing problems. Since disruptions in
sleeping patterns are common in the elderly (Neubauer,
1999), we divided them into pre-existing and new-onset. Only
recent-onset sleeping problems (16.2%) were associated with
worsening SMC and nightmares were more common with
depressive symptoms. Possible explanations for these new-
onset sleeping disturbances could be anxiety and disruption
of daily routines as many took daytime naps to fill the days.

Although lockdown protected those who strictly fol-
lowed the stay-at-home order from COVID-19, it exposed
them to other problems related to general physical health.
Seventy-two participants experienced exacerbation of long-
term musculoskeletal problems and other chronic illnesses,
and even accidental falls. Because of fear of contracting
the virus, many chose to endure pain instead of going to
the general practitioner (GP)’s office. In contrast, those who
developed fever or flu-like symptoms eagerly contacted
their GPs, although to no avail given only 1/12 of these
patients underwent a pharyngeal swab to confirm the
infection. Participants revealed that GPs refrained from

visiting patients with flu-like symptoms and merely pre-
scribed antipyretics or analgesics by phone or advised to
call the appropriate COVID-19 hotline.

The COVID-19 pandemic exposed deficiencies in
Healthcare Systems which focus mainly on hospitals, neglect-
ing Primary Care Medicine. The National Health System in
Italy is responsible for providing equal access to welfare and
uniform regional healthcare services (Remuzzi & Remuzzi,
2020). Primary care physicians (PCP), including GPs and
Territory Medicine Physicians (out-of-hours GPs), are the gate-
keeper to many medical resources and represent a funda-
mental defense against epidemics. During the peak of the
outbreak, the lack of coordination among regional healthcare
authorities, hospitals, rehabilitation centers and nursing
homes enormously increased the workload expected from
PCPs, who were coincidentally left without the appropriate
means to protect themselves from exposure and to properly
diagnose patients owing to the shortage of personal protect-
ive equipment and pharyngeal swabs, respectively. This
resulted in both PCPs and patients feeling neglected and
abandoned, and ultimately led to an increase in mortality in
both parties, thereby forcing the government to heavily
depend on lockdown. In case of another outbreak, a better
coordination is necessary and PCPs should be able to rely on
a team of paramedical personnel and possess adequate med-
ical equipment (Ordine Ordine dei Medici di Brescia, 2020).

In conclusion, although lockdown helped contain the
spread of COVID-19, it exposed older adults (especially those
with dementia) to psychological disturbances, detrimental
changes in sleeping-eating habits and lifestyle, and other
health predicaments which usually went unreported and
ignored. The resulting depressive symptoms and memory
complaints can potentially persist over time and lead to major
depression or worsening cognitive functions. Verification of
these long-term effects would require further longitudinal
studies. Moreover, older adults with dementia represent the
most vulnerable population as they are unaware of the hazard
and are unable to follow precautionary measures. Efforts
should be made to prevent contagion especially in this popu-
lation, and Primary Care Medicine should be reinforced for
their protection. Regular physical activity, pursuit of new hob-
bies, and the use of digital gadgets (specially for social interac-
tions) should also be encouraged. This initial experience of
lockdown should be considered an eye-opener and a guide
for future pandemics. Our mission should not merely focus on
shielding our older adults from COVID-19, but also safeguard-
ing them from the effects of lockdown including depression,
cognitive decline and future consequences.
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