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Abstract

Background COVID-19 is erupting globally. Mass quarantine had been implemented all around China which could influence
the psychological status of patients with memory disorders and their caregivers.

Aim To investigate the psychological impact of mass quarantine on patients with memory disorders and their caregivers in
China.

Methods We completed a cross-sectional study in 787 patients and their caregivers registered from 2010 to 2019 in Memory
Clinic, The First Affiliated Hospital of Chongqing Medical University, by telephone interviews. The performance in neu-
ropsychiatric symptoms (NPSs), sleep, nutrition, chronic diseases of patients, and the burden of care, anxiety and depression
of caregivers was assessed by six assessment scales (MNA-SF, PSQI, NPI, RSS, PHQ-9 and GAD-7).

Results Only 68 (8.6%) patients worried about the outbreak of COVID-19. The prevalence of NPSs among all subjects
was nearly 60.0%. Approximately 50.0% of the caregivers reported distress. More than 70.0% of patients remained stable
in NPSs. However, anxiety, depression, aberrant motor disorder and delusion were exacerbated (22.9%, 18.6%, 17.1% and
16.8%, respectively). Appetite and eating disorder led alleviation rate by 25.8% while disappearing rate of agitation led by
5.8%. 7.5% of caregivers manifested depressive symptoms while 4.9% expressed anxiety symptoms, and 40.8% showed care
burden. The coefficients of RSS and PHQ-9, RSS and GAD-7, RSS and NPI-D, PHQ-9 and GAD-7 were 0.7, 0.5, 0.5 and
0.6, respectively (p <0.01).

Conclusion Changes in NPSs during COVID-19 were observed in some patients with memory disorders and their caregivers,
and adherence to medication contributed to the stabilization of NPSs.
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Introduction

Coronavirus disease 2019 (COVID-19) has become a glob-
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reported even though it was rare [8, 9]. As the elderly with
memory disorders were considered to be vulnerable and
susceptible to both COVID-19 and its stress, they should be
better taken care of since decreased perception of the sur-
rounding and the accompanied neuropsychiatric symptoms
(NPSs) might be manifested at any occasion [10, 11]. How-
ever, based on the fact that it was the first time for Chong-
qing even for China to implement mass quarantine and sud-
den changes were immediately occurred to all citizens, the
impact on the elderly with cognitive impairment during this
particular period was unknown.

Previous studies were mainly focused on prevention,
diagnosis and treatment of COVID-19 and situation of medi-
cal personnel but given the fact that the majority of popula-
tion is still or will be under quarantine [3], understanding
their situation, especially the elderly with memory disorders,
shares the same importance. Although several reports have
reported on the effects of COVID-19 pandemic confinement
in patients with cognitive impairment in other countries,
such as Spain [12, 13] and Italy [14—17], the psychological
impact on patients with memory disorders and their caregiv-
ers during COVID-19 in China has not yet been reported.
Therefore, our team conducted a telephone interview on all
registered patients in our Memory Clinic, focusing on psy-
chological-related performances of the elderly with memory
disorders by evaluating the changes in lifestyle, nutritional
status, sleep and NPSs during quarantine.

We hope that our study could provide useful information
and references to other provinces of China as well as coun-
tries worldwide for seeking better management of patients
with memory disorders at this particular time when the
whole world should act as one.

Materials and methods
Procedures

This cross-sectional study was conducted during Febru-
ary 11 to 23, 2020. The investigation was carried out by 15
investigators with professional training and interview expe-
rience. Our study consisted of five parts: (1) demographic
information; (2) exposure history of COVID-19; (3) medica-
tion for dementia and other chronic diseases; (4) status of
nutrition, sleep and neuropsychiatric symptoms (NPSs) of
patients; and (5) the burden of care, anxiety, depression of
caregivers. All the interviews were carried out over the tel-
ephone, followed by quality control and statistical analysis.

Subjects

A total of 1,908 patients from Memory Clinic of Department
of Geriatrics, The First Affiliated Hospital of Chongqing
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Medical University from 2010 to 2019 were included in this
study, which was approved by the Ethics Committee of The
First Affiliated Hospital of Chongqing Medical University
(Certificate No.20200301).

Public activities of Memory Clinic
during the COVID-19 outbreak

Our Memory Clinic is located at the junction of Yuzhong,
Jiulongpo and Nan’an Districts, Chongqing. As a routine, the
patients and caregivers were invited to join Tencent social
platform (QQ) for online consultation. During the COVID-
19 outbreak, we helped patients and caregivers in consulting
mental and behavioral problems, managing chronic diseases,
buying drugs online and mailing drugs from hospital. All the
activities were cost-free.

Instruments

During home isolation, only the scales suitable for telephone
interview were selected in our study, which have been
widely used in a large number of reported studies previously
[12—-14] and were targeted to the filed that we were interested
in. Six assessment scales were applied in our study, includ-
ing Mini-Nutritional Assessment Short Form (MNA-SF),
Pittsburgh Sleep Quality Index (PSQI), Neuropsychiatric
inventory (NPI), Relative stress scale (RSS), Patient Health
Questionnaire-9 (PHQ-9) and Generalized Anxiety Disorder
scale (GAD-7) (see supplementary for rating). The change
of each NPS was also provided by caregivers, shifting into
new-onset, exacerbated, stable, alleviated, and disappeared.

Data analysis

Continuous measurements were presented as mean (SD) if
they are normally distributed or median (IQR) if not, and
categorial variables as count (%). All statistical analyses
were performed by SPSS 26.0 IBM, Armonk, NY). Demo-
graphic characteristics were evaluated by frequency distri-
butions. ANOVA and chi-square analyses were performed
to compare groups on quantitative continuous and on cat-
egorical variables, respectively. The influence of medica-
tion on changes of NPSs among patients with mild cogni-
tive impairment (MCI), Alzheimer’s disease (AD), non-AD
dementia and others was compared by Mann—Whitney Test.
The effects of appetite and body weight on nutritional sta-
tus were analyzed by Spearman’s rank correlation analysis
and Kruskal-Wallis test, respectively. Spearman’s rank cor-
relation coefficient analysis was performed to analyze the
correlations between every two of RSS, caregiver distress
(NPI-D), PHQ-9 and GAD-7.
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Results

Demographics

787 registered patients completed our survey. The main
diagnoses among respondents in this study were presented in

Fig. 1a with AD taking up the biggest proportion. Subjects
were then regrouped by diagnosed as MCI, AD, non-AD

a Frequency of Each Diagnosis

371

Frequency

Fig. 1 Diagnosis among respondents in Memory Clinic and per-
centage of drug usage in all respondents. a The majority of patients
had AD (371, 47.1%), followed by MCI (226, 28.7%) and SML (47,
5.9%). AD Alzheimer’s disease, MCI Mild cognitive impairment,
SML Subjective memory loss, VD Vascular dementia, PDD Par-
kinson’s disease dementia, FTD Frontotemporal dementia. b Of all

dementia and other diseases (Table 1). The patients were 275
male and 512 females with an average of age 74.5 years old.
Although female took up nearly 64.9% of the total subjects,
the distribution of sex in each group showed no statistic dif-
ference (F=3.3, p=0.345). The respondents came from 11
provinces and 1 municipality of China, where Chongqing
took up 90.3% of the enrolled, followed by Sichuan province
with 4.8% (Online Resource 1).

= Anti-dementia drugs 30.0%
[ Antipsychotic drugs 5.9%
Bl Both 5.3%

[ Neither 58.8%

Total=787

787 subjects, nearly 30.0% were taking anti-dementia drugs, and an
equally around 5.0% of patients were using antipsychotics or both,
remaining 58.8% taking neither. Both=Both antipsychotics and anti-
dementia drugs were used. Neither =Neither antipsychotics nor anti-
dementia drugs were used

Table 1 Demographic and general evaluative outcomes of participants enrolled

Total n="787 MCI n=226 AD n=371 Non-AD Dementia  Other Diagnosis x* P
n=90 n=100 or F

N % N % N % N % N %
Male 275 349 75 332 131 35.3 36 40.0 33 33.0 33 .345
Female 512 65.1 151 66.8 240 64.7 54 60.0 67 67.0

Mean SD Mean SD Mean SD Mean SD Mean SD
Age 74.5 9.9 72.3 9.7 71.3 8.8 77,0 8.8 67.1 9.6 39.7 <.001

Median IQR Median  IQR Median IQR Median IQR Median IQR
NPI 2 0-9 0 04 4 0-12 4 0-102 0.5 0-7.5 35.7 <.001
Caregiver Distress 0 04 0 0-2 2 0-6 2 0-6 0 0-2 46.5 <.001
MNA-SF* 11 10-12 12 11-13 11 9-12 11 10-12 13 11-14  68.1 <.001
PSQI* 4 2-7 4 2-7 4 2-7 4 2-8 5 2-8 29.5 532
RSS* 0.5 0-7 0 0-2 3 0-10 3 0-10.5 0 0-1 89.7 <.001
PHQ-9* 0 0-1 0 0-0 0 0-2 0 0-1.25 0 0-0 24.8 <.001
GAD-7* 0 0-0 0 0-0 0 0-1 0 0-1 0 0-0 19.0 <.001

*MNA-SF: 760 cases enrolled and 26 cases excluded due to incomplete data

PSQI: 751 cases enrolled and 36 cases excluded due to incomplete data

RSS & PHQ-9 & GAD-7: 737 cases enrolled and 50 cases excluded due to living alone
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Exposure history to COVID-19

In our study, only 4 patients had history of contact with peo-
ple from Wuhan or Hubeli, and 3 had traveled there. Neither
the subjects nor their families were diagnosed or suspected
with COVID-19. There were only 68 (8.6%) patients worried
about the outbreak of COVID-19, most of whom showed
anxiety and nervousness (83.8%) (Table 2).

Medication and chronic disease management

Among all respondents, nearly 30.0% of patients were tak-
ing anti-dementia drugs while only 5.9% of them were using
antipsychotics with another 5.3% taking both (Fig. 1b).
Except for dementia, 49.7% of patients had other chronic
diseases with a maximum of 5. During the outbreak of
COVID-19, 93.4% of patients with chronic diseases were
stable. Among patients with chronic disease instability,
38.5% did not take medication regularly.

Table 2 Specific symptoms of anxiety due to COVID-19 outbreak

Specific symptoms of anxiety about the outbreak N %

Chest tightness, palpitations and dyspnea 5 7.4
Feeling upset, worried and irritable 57 83.8
Cannot stop or control worry 13 19.1
Very nervous and hard to relax 20 294
Easily upset or irritated 17 25.0

There were 68 patients worried about the outbreak of COVID-19,
57 of them stated the feeling of upset, worried and irritable due to
COVID-19 outbreak, taking up 83.8%, followed by near 30.0% of
being very nervous and having difficulty to relax. Only 5 respondents
claimed the chest tightness, palpitations and dyspnea

Evaluation for nutrient status and sleep quality

761 cases enrolled with full data and 26 cases excluded due
to the lack of data on weight. Only 3.3% of the elderly suf-
fered from malnutrition, 51.4% and 45.3% were at risk of
malnutrition and well-nourished, respectively. 7.8% of the
participants stated loss of appetite, whereas 2.1% showed an
obvious increase in appetite. 4.1% of participants lost weight
while 6.0% gained (Table 3). In terms of sleep quality, 479
were rated as "good" and 286 as "poor".

The prevalence, stability of NPSs and the influence
of medication

The prevalence of NPSs (NPI> 1) among all subjects
was 57.9%. Among patients with subjective memory loss
(SML), depression, MCI, AD and Non-AD dementia,
the prevalence of NPSs (NPI > 1) was 27.7, 73.7, 43 .4,
67.1% 65.6%, respectively. Patients with depression
showed highest prevalence as well as mean score, fol-
lowed by AD subjects, while participants with SML dis-
played with the lowest prevalence of NPS and mean score
of NPI (p <0.001) (Online Resource 2 a, b). In patients
with depression, depression showed the highest preva-
lence (57.9%), followed by sleep disturbance (36.8%)
and anxiety (31.6%) (Online Resource 2 d). While anxi-
ety and sleep disturbance showed the highest prevalence
(both 10.6%), followed by depression (8.5%) in patients
with SML (Online Resource 2 c¢). The high prevalence
of depression, anxiety and sleep disturbance in SML and
depression groups indicated that these domains might
be affected by COVID-19 outbreak. Correspondingly,
approximately 50.0% of the caregivers reported distress

Table 3 Appetite and weight

. Parameters Total Nutritional status P
change of the study population
according to categories of Malnutrition Atrisk of malnu-  Well-nourished
nutritional status n=25 trition n=391 n=345
N % N % N % N %
Food intake
Stable 686 90.1 11 44.0 346 88.5 329 95.4 <0.001
Decreased 59 7.8 13 52.0 40 10.2 6 1.7
Increased 16 2.1 1 4.0 5 1.3 10 2.9
Weight change
Stable 593 77.9 20.0 276 70.6 312 90.4 <0.001
Lost 31 4.1 32.0 22 5.6 1 0.3
Gained 46 6.0 0.0 14 3.6 32 9.3
Unknown 91 12.0 12 48.0 79 20.2 0 0.0

761 cases enrolled with full data and 26 cases excluded due to the lack of data on weight. 7.8% of the
participants stated loss of appetite, whereas 2.1% showed an obvious increase in appetite. Compared with
other two categories, malnutrition displayed highest rate of decreased food intake by 52.0%, and corre-
spondingly, took up 32.0% of weight loss
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Fig.2 The prevalence of NPSs
among participants in each
group. NPSs neuropsychiatric
symptoms, NPI Neuropsychiat-
ric inventory, AD Alzheimer’s
disease, MCI Mild cognitive
impairment, AMD aberrant
motor disorder, AED appetite
and eating disorder. Overall,
nearly 60.0% of subjects had
NPSs (NPI> 1) with a cor-
respondent of around 50.0%

of caregiver distress. Sleep
disturbance, apathy, irritabil-
ity and delusion were more 0
prominent during quarantine o
with prevalence of more than § ©
20.0%. In addition, AD patients
took up the majority proportion
in each NPS
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(NPI-D > 1) (Fig. 2). Within the 12 domains, the preva-
lence rates of sleep disturbance, apathy, irritability and
delusion were more than 20.0%, while hallucination, agi-
tation, depression and anxiety were above 15.0%.

During this quarantine, more than 70.0% of patients
with NPSs remained relatively stable. The overall status
was analyzed and displayed in Fig. 3. There were 89 new-
onset cases, taking up 11.0% of the whole subjects, while
anxiety, depression, aberrant motor disorder (AMD) and
delusion were prominently exacerbated (22.9, 18.6, 17.1
and 16.8%, respectively). Surprisingly, appetite and eat-
ing disorder (AED) showed substantial alleviation by
25.8% while agitation led the highest disappearing change
by 5.8%.

Adherence to medication contributed to the stabiliza-
tion of NPSs. It was found that patients who followed the
prescription conveyed higher tendency to perform better
in agitation, depression, anxiety, apathy and irritability
(all P<0.05) (Online Resource 3).

Burden of care for caregivers

737 subjects provided useful data while 50 patients lived
alone. 96.6% of caregivers were family members, such
as children or spouses, and 3.4% were employed carers.
More than half of the caregivers reported no care bur-
den (RSS =0), while 49.8% stated different levels of care
burden with an average RSS of 8.6, among whom 33.2%
were worried about the patient’s accident, 34.5% were in
need of a break, and 29.1% could no longer cope with this
situation, indicating a high degree of distress was endured
by caregivers during this quarantine (Online Resource 4).
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Anxiety and depression of caregivers

In our survey, 737 caregivers finished PHQ-9 and GAD-7.
More than 90.0% individuals showed no depressive emo-
tions while 7.5% did, among whom the degrees of depres-
sion were centralized in mild (6.4%) and moderate (1.1%)
with no moderately severe or severe cases. Anxiety symp-
toms were shown in only 36 caregivers, taking up 4.9% of
the whole, and most of whom were at mild degree (83.3%)
(Table 4).

Associations among burden of care, anxiety
and depression of caregivers

The coefficients of RSS and PHQ-9, RSS and GAD-7, RSS
and NPI-D, PHQ-9 and GAD-7 were 0.7, 0.5, 0.5 and 0.6,
respectively (p <0.01) (Online Resource 5), meaning the
patient’s NPSs was associated with caregiver’s burden, anxi-
ety and depression.

Further, the correlation of NPI-D, PHQ-9 and GAD-7
with three RSS domains were analyzed in Online Resource
6, showing that caregivers’ depression was highly correlated
with personal distress (p =0.5) and domestic upset (p =0.7),
while the negative feelings for caregivers generated mostly
from the NPSs of patients (p=0.5).

Discussion

Previous researches on psychological status were mainly
focused on patients with contagious disease, close contacts
and medical staff [18]. However, there is still a need for
relevant researches on psychological status of the elderly
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Fig.3 Rate of changes for each NPS during COVID-19 outbreak and
quarantine at home. a Rates for the total and each new-onset NPSs,
where in general, 11.0% NPSs onset during quarantine, and anxiety
ranked first. b Exacerbated rate of each NPSs, where, again, anxiety
led the rate, followed by depression, AMD and delusion. ¢ Rates of
stabled NPSs, where more than 70.0% of patients remained stable.
d Rates of alleviated NPSs, where AED showed the leading rate of

Table 4 The distribution of depression and anxiety in caregivers

Classification Depression Anxiety

N % N %
None 682 92.5 701 95.1
Mild 47 6.4 30 4.1
Moderate 8 1.1 5 0.7
Moderately severe 0 0.0 N/A N/A
Severe 0 0.0 1 0.1

737 cases enrolled and 50 cases excluded due to living alone. More
than 90.0% individuals showed no depressive emotions. Among
whom the degrees of depression were centralized in mild (6.4%) and
moderate (1.1%) with no moderately severe or severe cases. Anxiety
symptoms were shown in only 36 caregivers, taking up 4.9% of the
whole, and most of whom were at mild degree (83.3%)
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25.8%, followed by disinhibition, irritability and agitation with lower
than 10.0%. e Rates of disappearing NPSs, where agitation led the
rate by 5.8%, followed by hallucination with 4.4%. Patients with
symptoms like anxiety, euphoria, apathy, disinhibition and AMD
showed no change of disappearing. NPSs neuropsychiatric symptoms.
AMD aberrant motor disorder. AED appetite and eating disorder

patients with memory disorders and their caregivers dur-
ing COVID-19 outbreak especially in China.

In our study, 787 enrolled patients were from 11 prov-
inces of China with an average age of 74.5 years old in
which AD took up the biggest proportion. Therefore, the
results of our study could partially reflect the mental status
of the elderly patients with memory disorders in China
during COVID-19.

Respondents of this study do not include people who
diagnosed or suspected with COVID-19. Only 8.6%
patients felt anxious and nervousness about the outbreak
of COVID-19. This could be attributed to their apathy or
decline in cognition to fail to sense and understand the
panic-inducing situation of COVID-19 pandemic.
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Our results show that the vast majority of respondents
have no significant change in chronic disease control, sleep
and nutrition. And mental status is relatively stable during
COVID-19 outbreak, which also contributes to the stability
of care burden. This is probably because the elderly with
cognitive impairment usually show decreased perception of
the surroundings; therefore, patients seldom take the ini-
tiative to judge and analyze the epidemic situation, which
stabilized their mental symptoms. Moreover, adequate life
supplies ensured by the government, increased time spent
with families and adherence to medication contributed to the
stabilization and improvement of NPSs [19-22].

In this study, some NPSs, such as agitation, depression,
anxiety, apathy, and irritability, are significantly improved
in patients who adhered to anti-dementia and antipsychotic
drugs, indicating that receiving treatment in accordance with
prescription can enhance the ability to be more optimistic
under stress.

Our study found the prevalence of NPSs among patients
with depression were higher than the prevalence of all sub-
jects, including sleep disturbance, anxiety, apathy, irritability
and delusion. However, participants with SML displayed
with the lowest prevalence of NPSs in this study. This may
be because patients with SML usually have a normal cogni-
tion with self-control compared to those with AD or other
types of dementia. And they are often able to maintain a
relatively normal life and even work or study ability. Among
patients with SML, the three highest prevalence of NPSs
were anxiety, depression, and sleep disturbance. Compared
with other studies on the psychological reactions of the gen-
eral Chinese population during COVID-19, the results of our
study showed that the prevalence of anxiety, depression, and
sleep disturbance in patients with SML was lower [23, 24].
This indicates that the prevalence of NPSs, such as anxi-
ety, depression, and sleep disturbance among patients with
SML, we interviewed did not increase due to COVID-19.
Of course, the number of SML patients in this study was
also small.

However, there is still an average of nearly 15.0% of
NPSs aggravated in patients with memory disorders, of
which anxiety and depression were the most exacerbated.
Compared with other study [14], the prevalence of depres-
sion in our study was lower while anxiety and apathy were
higher. This may due to the diverse severity and complex-
ity of COVID-19 outbreaks in different countries and
regions, as well as the various countermeasures that were
against for. The rest of the aggravated NPSs are mainly
psychotic-like symptoms, including delusion, hallucina-
tion, agitation, and AMD, that may account for changes in
family care arrangements and lifestyle alterations. Because
of COVID-19 outbreak, some family members were unable

to visit as frequently as before, patients were forced to
change to new care environment, and needed additional
"running-in" time. Moreover, irregular home life also leads
to behavioral problems. During the quarantine, patients’
life and normal rest may get irregular due to restrictions on
outdoor activities. Besides, increased personal protective
measures, such as washing hands frequently and wearing
masks, could lead to agitation and irritability because of
uncooperative attitude. Previous researches around China
have shown the prevalence of depression (0.5-3.4%) and
anxiety (5.1-5.6%) in the general population [25-27].
Compared to our results, the proportion of depression in
caregivers was higher during the epidemic, while anxiety
was consistent, indicating that COVID-19 outbreak had a
limited negative impacts on depression and anxiety among
caregivers of patients with memory disorders.

The following recommendations are based on our find-
ings and management experience in hopes of being helpful
to other countries and regions where COVID-19 outbreaks
are ongoing. First, the elderly with memory disorders dur-
ing the epidemic are preferable to be quarantined at home
because they are at high risk for severe cases of COVID-
19, and quarantine can help reduce the risk of infection
[28]. Second, elderly patients could obtain effective medi-
cal consultation and assistance via telephone and internet
by physicians during the quarantine [29, 30]. Third, multi-
mode medicine purchase channels should be established
due to home quarantine. Fourth, family recreational activi-
ties are recommended. It contributes to the maintenance
of mental status and sleep routine of the patients [31].
Activities like cognitive games, nostalgic talks, indoor
exercises, and housework are quite practicable, like play-
ing mahjong, cards or chess, chatting on old times, read-
ing books for them, listening to music, or doing Tai Chi
etc. would be beneficial. Finally, diet and nutrition are
important for the elderly to strengthen immunity during
the epidemic of contagious disease. Eating several small
meals and adoption of balanced diet are good strategy for
the elderly with memory disorders [32, 33].

There were also some limitations in our research. The
accurate assessment for the severity of cognitive impair-
ment was unable to perform by means of telephone inter-
view. In addition, the sample size was not large enough
due to time limitation and single clinic. However, our
memory clinic is an epitome of patients with memory dis-
orders and their families in the country; therefore, the pre-
sent research is representative. In addition, this is a cross-
sectional study, there are some limitations in revealed
psychological impact on patients with memory disorders
and their caregivers during COVID-19. To investigate the
impact further, a prospective cohort study is under way.

@ Springer



2324

Aging Clinical and Experimental Research (2021) 33:2317-2325

Conclusion

In summary, NPSs, such as depression and anxiety, aggra-
vated in some patients with memory disorders and their
caregivers during COVID-19, and adherence to medication
contributed to the stabilization of NPSs. The epidemic of
COVID-19 and its quarantine have brought new challenges
to patients with memory disorders and their caregivers,
especially in dealing with neuropsychiatric symptoms.
During mass quarantine for COVID-19, accompanying
time and its quality from caregivers, online medical ser-
vice, and adherence to medication significantly contrib-
uted to the stabilization of the elderly with memory disor-
ders and their care burden. Based on above, we hope that
our work can provide scientific reference for improving
the management of patients with cognitive impairment in
stress events like COVID-19.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40520-021-01911-1.
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