:\' frontiers
in Psychology

ORIGINAL RESEARCH
published: 30 September 2021
doi: 10.3389/fpsyg.2021.719774

OPEN ACCESS

Edited by:
Xin Zhang,
Peking University, China

Reviewed by:

Tianyuan Li,

The Chinese University of Hong
Kong, Shenzhen, China

Cai Xing,

Renmin University of China, China

*Correspondence:
Juan Li
ljuan@psych.ac.cn

Specialty section:

This article was submitted to
Psychology of Aging,

a section of the journal
Frontiers in Psychology

Received: 03 June 2021
Accepted: 31 August 2021
Published: 30 September 2021

Citation:

FuJ, Liu X, LiJ, Ma Z and Li J (2021)
Emotional and Behavioral Changes in
Older Adults With High Risk of
Cognitive Impairment During the
COVID-19 Pandemic.

Front. Psychol. 12:719774.

doi: 10.3389/fpsyg.2021.719774

®

Check for
updates

Emotional and Behavioral Changes
in Older Adults With High Risk of
Cognitive Impairment During the
COVID-19 Pandemic

Jiangning Fu'?, Xiaomei Liu'?, Jing Li'?, Zhuoya Ma'? and Juan Li"?%*

'CAS Key Laboratory of Mental Health, Center on Aging Psychology, Institute of Psychology, Chinese Academy of Sciences,
Beijing, China, ?Department of Psychology, University of Chinese Academy of Sciences, Beijing, China, *Magnetic
Resonance Imaging Research Center, Institute of Psychology, Chinese Academy of Sciences, Beijjing, China

COVID-19 is not only a threat to physical health but also a stressor to mental health,
particularly for older adults. Previous studies have indicated that healthy older adults have
resilience to cope with such stressful event through emotional and behavioral effort.
However, very few have investigated the coping ability of older adults with High Risk of
Cognitive Impairment (HRCI), as they are characterized with risk factors that can make
them more vulnerable to COVID-19 in both physical and mental aspects. To examine
whether older adults with HRCI were able to cope with and recover from the outbreak of
COVID-19, we investigated the changes of their self-reported emotional states and
intentions of taking protective behaviors between the outbreak period (data collected from
February 17th to 24th, 2020) and the remission period (data collected from April 7th to
20th, 2020). The results showed that compared with the outbreak period, older adults
with HRCI showed better emotional states and higher levels of intention to take more
protective behaviors during the remission period. Subgroup analysis showed that even
those who showed relatively poor coping abilities during the outbreak period could
gradually improve their emotional states and intend to take more protective behaviors
later on in the remission period. Therefore, these results suggested that older adults with
HRCI were able to cope with and recover from the pandemic outbreak.

Keywords: older adults, high risk of cognitive impairment, COVID-19, emotional states, protective behaviors,
mental health

INTRODUCTION

The rapid spread of COVID-19 pandemic has posed a huge threat to physical health. At the
same time, it also creates drastic negative effects on mental health as a result of worries about
contagion, fears of shortages, and restricted social contact. The pandemic impacts the entire
population, but older adults are more prone to COVID-19 with higher case-fatality rate compared
to other age groups (Wu and McGoogan, 2020). As the pandemic could be more challenging
for older adults to cope with, a few studies have found that healthy older adults have resilience
when facing the pandemic, shown by having relatively better emotional states compared to
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younger adults (Benke et al., 2020; Carstensen et al.,, 2020;
Klaiber et al., 2021). However, very few have looked at the
coping ability of older adults with High Risk of Cognitive
Impairment (HRCI), as they are characterized with risk factors
that can make them more vulnerable to COVID-19 both
physically and mentally. Therefore, this research aimed to
investigate the coping ability of older adults with HRCI by
examining the changes of their emotional states and intentions
of taking protective behaviors from the outbreak period to
the remission period of COVID-19 in 2020.

Coping is defined as managing stressors through one’s
cognitive and behavioral efforts (Folkman, 1984). There are
usually two types of coping strategies, based on the functions:
emotion-focused strategies, which refer to managing the emotions
that are associated with the stressor; and problem-focused
strategies, which refer to taking actions to deal with the problem
directly (Folkman, 1984; Lazarus and Folkman, 1984). Specifically,
to the interests of this study, emotional states and behavioral
intentions to take protective behaviors were used to measure
the coping ability of HRCI older adults during the pandemic.

Successful coping is very important to people’s physical
health, mental health, and quality of life during the pandemic
(Shamblaw et al., 2021). Some studies have demonstrated that
older adults tend to show better resilience compared to younger
adults. For instance, Carstensen et al. (2020) surveyed nearly
1,000 Americans (aged 18-76years old) online about their
positive and negative emotional experiences when COVID-19
started to surge in the United States in April 2020. The results
indicated that age was positively associated with an increase
in the frequency and intensity of positive emotions and a
reduction in frequency and intensity of negative emotions.
Benke et al. (2020) found similar age differences with a German
sample, such that older adults were less likely to show depression
and anxiety than younger adults during the stay-at-home orders.
Furthermore, Klaiber et al. (2021) showed that while older
and younger adults did not differ in their exposure to COVID-19
stressors, older adults had better emotional states compared
to their younger counterparts.

These findings can be explained by Socioemotional Selectivity
Theory (SST; Carstensen et al, 1999), which posits a
developmental shift in motivation of setting goals for information-
seeking vs. emotional well-being. SST suggests that as people
age, they perceive time left as more limited, which would lead
to prioritizing emotionally meaningful goals rather than
information-seeking goals. As a result, the emotional well-being
would be preserved or even enhanced with aging. Furthermore,
the Strength and Vulnerability Integration (SAVI) model purposed
by (Charles, 2010) incorporates the perceived time left as a
mechanism, posited by SST theory, but also posits that time
lived is an important mechanism whereby people gain experience
and knowledge from navigating and solving problems of daily
life. The SAVI model emphasizes that the enhancement of
emotional well-being with aging is due to older adults’ better
ability of emotional regulation to avoid or limit the elicitation
of negative emotions. Taking these theoretical accounts together,
the SST/SAVI model suggests that older adults are able to
cope with the stress in daily life.

However, it is important to note that the SST/SAVI model
does not discuss the influence of personal characteristics on
older adults’ coping ability. As a matter of fact, according to
the definition of coping (Folkman, 1984), which involves
cognitive efforts, it is reasonable to suspect that older adults
who are more prone to cognitive declines might have difficulties
in coping with stressors, compared to their healthy counterparts.
Indeed, some researchers have found that older adults diagnosed
with cognitive impairment, for instance Alzheimers Disease
(AD) patients, had worse resilience, shown by lower levels of
emotional well-being and orientation towards problem-focused
coping strategies, compared to healthy older adults (Meléndez
et al.,, 2018).

There has not been a lot of research done on the coping
ability of older adults with HRCI during the pandemic. We believe
research on this group of older adults is very worth noting,
because HRCI individuals are characterized with risk factors
that can limit their coping abilities and make them physically
vulnerable to the pandemic. At the same time, they tend to
receive less care and attention compared to those who are
already diagnosed with cognitive impairment (e.g., AD patients).

Older adults with HRCI are characterized as having subjective
memory complaints (Gallassi et al., 2010), slightly lower cognitive
performance than healthy aging population (Amieva et al,
2005), risk genes, such as Apoe €4 (Hsiung et al., 2004), poor
emotional state (Weisenbach et al, 2012), low education
attainment (Beydoun et al, 2014), and cardiovascular risk
factors, such as lack of physical activities, smoking, diabetes,
heart disease, hypertension (Baumgart et al., 2015). It is critical
to note that these risk factors overlap with those of COVID-
19. For example, having cardiovascular disease was associated
with a higher mortality rate among COVID-19 patients (Li X.
et al,, 2020). Being a smoker and having pre-existing conditions,
such as hypertension and diabetes, also greatly influenced the
prognosis of COVID-19 (Zheng et al., 2020). Therefore, the
pandemic may become a more stressful event for older adults
with HRCI to cope with as they are more vulnerable to
the disease.

The coping ability may be impeded for older adults with
HRCI, as they already show certain degree of cognitive decline
or have a high risk of cognitive decline (i.e., Apoe €4 carriers;
Reitz and Mayeux, 2010). According to the transactional theory
of stress and coping (Lazarus and Folkman, 1984), when an
individual encounters a stressful event, before any coping
strategies are taken, he/she needs to appraise the stressor and
determine how to deal with this situation. This appraisal process
is a cognitive process that relies on cognitive abilities (Lazarus
and Folkman, 1984; Kim and Duda, 2003). As HRCI older
adults are at risk of cognitive decline, they may be unable to
effectively use coping strategies when facing stressors.

There are other demographic and social factors that can
influence coping abilities. Previous studies have found that
there are gender differences, such that women are more likely
to use the emotion-based response as coping strategies (Ptacek
et al., 1992). Some studies also indicated that higher education
level is related to better coping ability (Cui et al, 2019). In
addition, social support is also an important factor, as it can
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improve the coping ability of older adults to support emotional
well-being (Strine et al., 2008; Li et al., 2014). Social support
is part of psychological resources, and low-level psychological
resources are associated with low mental health levels (Greenglass,
2002) and worse daily life function (Kempen et al, 1999),
which are highly related to older adults’ coping ability (Greenglass
et al., 2006).

Therefore, this current study aimed to investigate whether
older adults with HRCI living in communities in Beijing, China,
were able to cope with the COVID-19 pandemic. Due to the
severity of the pandemic varying over time, we selected two
periods, which were the outbreak period and the remission
period, so that we could examine the changes of emotional
states and intentions of taking protective behaviors. During
the outbreak period, the number of contracted cases grew
exponentially and the rate of growing reached its peak level,
which could be considered the most severe period that put
drastic stress on people daily life. Whereas, during the remission
period, as the situation became more controlled and people
learned more about the disease, improvement in emotional
states and taking protective behaviors should be observed.
However, as discussed above, it may be very difficult for older
adults with HRCI to cope with the pandemic due to their
physical and mental vulnerability. It was predicted that in
general, older adults with HRCI may not be able to improve
their emotional states and take more protective measures against
the disease in remission period compared to the outbreak
period. In addition, since there might be individual differences
in coping abilities, we further conducted subgroup analysis to
first identify those who showed relatively good resilience at
the beginning of the pandemic (i.e., individuals who had
relatively better emotional states and already intended to take
almost all protective behaviors at outbreak period) from those
who did not. Then, we compared the subgroups in terms of
the changes of their coping strategies from the outbreak period
to the remission period.

MATERIALS AND METHODS

Participants

A total of 158 participants were recruited from an ongoing
intervention (Comprehensive intervention of cognition, emotion,
and nutrition for older adults with HRCI) by convenient
sampling. Two additional participants were excluded from
analysis as they did not complete the study. All participants
were from communities in Chaoyang District of Beijing. Based
on previous studies, the current study followed the inclusion
criteria of the ongoing intervention to identify older adults
with HRCI'": (1) age > 60years; (2) score of Dementia Screening
Interview (Galvin et al, 2005)>1; (3) more than one risk
factor of having education level below the primary school,

'Using this inclusion criteria, about 18.4% were identified as older adults with
HRCI from the screening sample of over 2,000 older adults in the communities,
which was roughly the same as the proportion identified in previous studies
(about 20%; Ecay-Torres et al., 2018; Chosy et al., 2019).

lacking physical exercise, having depression score>16 (Center
for Epidemiologic Studies Depression Scale, CES-D; Radloff,
1977), smoking, or having hypertension, diabetes, heart disease,
or cerebral infarction; (4) Apoe €4 carrier, or cognitive
performance score (measured by the Mini-Mental State
Examination, MMSE; Folstein et al, 1975)<27 (the average
of all participants in the ongoing intervention), or Associative
Memory Test score<6.5. Individuals with severe cognitive
declines (MMSE<18), extremely high levels of depressive
symptoms (CES-D >28), or hearing impairment were excluded,
as they did not fit the criteria of older adults with HRCI or
had troubles completing the interviews over phone.

Design and Procedure

A two-wave fixed cohort study design was adopted to assess
the emotional states and the actions of taking protective behaviors
in older adults with HRCI. The study protocol was approved
by Ethics Committee of the Institute of Psychology, the Chinese
Academy of Sciences, and the ethic code was H20012.

As shown in Figure 1, according to the official report of
the Beijing Municipal Health Commission, from January to
March 4, 2020, the number of locally confirmed cases in Beijing
continued to rise and the rate of daily confirmed cases reached
its peak level, so this period was regarded as an outbreak
period. Since then, although there were sporadic confirmed
cases in Beijing, as of April 7, local cases in Beijing had not
increased for 14 consecutive days. At the same time, the World
Health Organization announced that COVID-19 had entered
a remission period in China (Zhang et al., 2021). Thus, the
period starting from April was called the remission period in
the current study.

Two telephone interviews were conducted with each
participant. One was during the outbreak period, from February
17th to 24th, 2020, and the other was during the remission
period, from April 7th to 20th, 2020. As all the dwellers in
Beijing were asked to follow the strict stay-at-home order to
minimize face-to-face interactions, interviews were delivered
through telephone by trained personnel during daytime.
Interviewers were asked to read a formatted script when asking
questions from the questionnaires. Also, simple sentences were
used when communicating with participants to make sure that
they could understand all of the questions. Considering the
poor concentration and physical condition of the older adults
with HRCI, each interview was completed within 10min.
Informed consent was obtained verbally at the beginning of
the first interview. Participants were asked about their sources
of social support, satisfaction of the whole society in combating
the COVID-19 pandemic, emotional states, and intention to
take protective behaviors against the pandemic. The measures
were identical across the two interviews.

Measures

Demographics and Cognitive Function

Participants’ demographic and cognitive function information
was obtained from the ongoing intervention mentioned earlier.
Demographic information included gender, age, and years of
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FIGURE 1 | The epidemic trend of the 2019 coronavirus disease (COVID-19) in Beijing from January 10th to June 1st 2020.

education. Information on cognitive function included MMSE
scores and Apoe €4 gene carrying status, coded as “1” for
carrier and “0” for non-carrier (Davies et al., 2015).

Sources of Social Support and Satisfaction

The sources of social support were measured by a question
asking “Whom do you keep in touch with every day, family
member, community workers, or none?” Responses were “2”
for receiving support from both family and community, “1”
for receiving support only from family or community, or “0”
for receiving no support. This variable was treated as a continuous
variable in subsequent analyses. Participants were also asked
to rate how they were satisfied with the whole society in
combating the COVID-19 pandemic, using a 5-point Likert
scale from extremely unsatisfied to very satisfied.

Emotional States

As shown in Table 1, a self-designed scale of negative emotional
status was used to assess feelings of anxiety, depression, anger,
and pessimism. Catastrophic events may cause a variety of
negative emotional responses in older adults. Since depression,
anxiety, and anger are the most representative negative emotions
that have been reported by COVID-19 related research (Li S.
et al., 2020), we included one question for each of those
emotions in the scale. In addition, studies have shown that
feelings of pessimism had a negative effect on the psychological
resilience in older adults (Almazan et al., 2018), thus, a question
about pessimism was also included in the scale. Participants
rated their feelings of anxiety, anger, depression, and pessimism,
on a 5-point scale, ranging from “1” (strongly disagree) to
“5” (strongly agree). The scale had good internal consistency
(Cronbach’s a =0.721). Unidimensionality of the scale was
further verified with a confirmatory factor analysis (CFA). The
result showed a good fit (CFI=0.999, TLI=0.998, RMSEA =0.017;
Huang et al, 2008). Thus, the scale score was treated as a
total score of all four questions, ranging from 5 to 20, with
a higher score indicating worse or more negative emotional states.

Protective Behaviors

As demonstrated in Table 1, a self-compiled scale was developed
to investigate what behaviors people intended to take to
protect themselves against the pandemic, including physical
health (regular life, physical exercise, personal hygiene, and
compliance with public order) and mental health (attitude
towards family, identification of true and false information
from the internet). This scale included three aspects. One
was the positive changes in daily lifestyle, including regular
life and more physical exercise. The second aspect was the
effort to reduce negative emotions. Previous studies have
shown that the lack of family support may lead to depression
in older adults (Chou et al.,, 2006), and paying attention to
unofficial and negative false news may lead to panic and
negative emotions (Chao et al., 2020). Thus, seeking family
support and effectively identifying true and false information
on the Internet were included. The third aspect was to take
measures to protect one’s self from the virus, including paying
more attention to personal hygiene and complying with the
stay-at-home order. As a result, the scale had six items, with
two items from each aspect, to assess the behavioral effort
in coping with the pandemic. Participants reported their
answers using a dichotomous option (yes=1/no=0), and the
scale internal consistency was good (Cronbach’s a=0.735).
To confirm the factor structure, a CFA for the one factor
model was conducted, which indicated acceptable fit
(CFI=0.951, TLI=0.918, RMSEA =0.085; Huang et al., 2008).
Total score was used, with a higher value indicating more
positive behaviors the participants tended to take.

Statistical Analysis

Chi-square test, paired-samples t-test, and Wilcoxon rank-sum
test were performed to examine the changes in emotional states
and actions of taking protective behaviors between the outbreak
and remission periods. All tests were two-tailed, with a
significance level of p<0.05. CFA for confirming the
unidimensionality of the emotional states scale and protective
behavior scale was conducted with Mplus software (version
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TABLE 1 | Items for the emotional states scale and protective scale.

Measure Instructions Scale

Item

Emotional states Please choose an option according

to your emotional state of this week:

Protective behaviors What changes will you make after Yes or No

the outbreak:

1 (strongly disagree) to 5
(strongly agree)

1. I'm more nervous and anxious than usual.

2. I'm angry at the negative news during the epidemic.

3. | feel depressed.

4. | am pessimistic about the future.

1. A more regular lifestyle.

2. To do more exercise.

3. To be more aware of the importance of family.

4. To pay more attention to distinguishing news on the Internet.

5. To pay more attention to personal hygiene.

6. Respond more to the government’s requirements (not to leave
the city, quarantine at home during the pandemic, etc.).

7.0). Unless specified, all other analyses were conducted using
the IBM SPSS Statistics software (version 22).

RESULTS

Participant Characteristics

Table 2 presents the participant characteristics, including
information on demographics and general cognitive performance
measured by MMSE obtained from the ongoing intervention
project, as well as information on the sources of social support
and the personal satisfaction of how the whole society had
combated the COVID-19 at the outbreak and remission periods.
The sources of social support showed a significant difference
between the two periods. Specifically, the proportion of HRCI
older adults receiving both family and community support
was higher at the outbreak period relative to the remission
period; whereas, the proportion of participants receiving only
type of support, either from family or community, increased
from the outbreak period to the remission period. For the
satisfaction of how the whole society had combated the COVID-
19, overall, participants were pretty satisfied at the two period
of the pandemic, with scores higher than the neutral level
(value of 3 on a 5-point Likert scale).

Changes in Emotional States and
Protective Behaviors

Table 3 presents the changes of emotional states and actions
of taking protective behaviors between the outbreak and remission
periods. Overall, older adults with HRCI showed less negative
emotional states in the remission period relative to the outbreak
period, which was indicated by a reduction in the total score
of negative emotions. For the behavioral intentions of taking
protective behaviors, older adults with HRCI reported a higher
level of tendency to take more protective behaviors at the
remission period compared to the outbreak period. Specifically,
participants were more likely to pay attention to personal
hygiene (i.e., Item 5) in the remission period. In addition,

*The satisfaction score had no effects on any of the dependent variables, such
as changes of emotional states or adoption of protective behaviors. Therefore,
this variable was not included in further data analysis.

there was also a numerical trend to take more behaviors about
having a more regular lifestyle (i.e, Item 1) and being more
aware of the importance of family (ie., Item 3) in the
remission period.

Subgroup Analysis

To identify the individuals who had relatively better emotional
states or already intended to take almost all protective behaviors
from those who did not at the outbreak period, we performed
latent profile analysis (LPA) and latent class analysis (LCA;
Gibson, 1959). LPA was conducted to identify the emotion
subgroups, as the scores from the emotional states scale were
treated as continuous variables. LCA was conducted to identify
the behavior subgroups, since the item scores from the protective
behavior scale were treated as dichotomous responses. LPA
and LCA were conducted with Mplus software (version 7.0).
Models with two through four profiles were estimated. Best
model fit was assessed using sample size-adjusted Bayesian
information criteria (aBIC; Yang, 2006), where the smallest
number indicates the best fit. The number of profiles was
determined based on the Lo-Mendell-Rubin likelihood Ratio
Test (LMRL; Lo et al, 2001), which tests the significance of
the—2 log-likelihood difference between models with k and
k-1 profiles, and the Bootstrap Likelihood Ratio Test (BLRT;
Nylund et al., 2007).

LPA was computed using all 158 participants who completed
the emotional states scale. Model fit (aBIC) for the current
sample was 2026.804 for one profile, 1838.092 for two profiles,
1797.872 for three profiles, and 1612.923 for four profiles. The
LMRL showed that the two-profile model was significantly
better than the one-profile model (p<0.001); the three-profile
model was significantly better than the two-profile model
(p<0.05); but there were no differences between the four-profile
and the three-profile models (p>0.05). The BLRT of all profiles
were significant (p<0.001). For the aBIC, the value decreased
as the number of profiles increased in the model, and there
was an obvious inflection point at the two-profile model.
Therefore, we considered that both two-profile and three-profile
were acceptable models (Petras and Masyn, 2010). Because
our goal was to separate the participants with good emotional
coping from those with poor coping abilities, and also to ensure
an adequate number of individuals in each subgroup, the
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TABLE 2 | Participant characteristics at outbreak and remission periods of
COVID-19 pandemic (N=158).

TABLE 4 | Participant characteristics of Good Emotional Coping (GEC) group
and Poor Emotional Coping (PEC) group at the outbreak period.

Outbreak Remission
period period
t/y? Value of p
N (%) or N (%) or
Mean (SD) Mean (SD)
Gender
Male 50 (31.6) _ _
Female 108 (68.4) -
Age 71.24 (6.03) — — -
Education years 8.55 (3.53) — — —
Apoe ¢4 Carrier
Yes 37 (23.4) _ _ _
No 121 (76.6)
MMSE 25.93 (2.61) — — —
Social support
Family and Community 44 (27.8) 20 (12.7)
Community or Family 108 (68.4) 133 (84.2) 11.684 0.003
None 6 (3.8) 5(3.2)
Satisfaction to 424(0.89) 378(150)  3.410 0.001

combating COVID-19

TABLE 3 | Changes of emotional states and protective behaviors between two
outbreak and remission periods of COVID-19 pandemic (N=158).

Outbreak Remission

Measure period Mean period Mean Statistics Value of p

(SE)orN (%)  (SE) or N (%)
Emotional 9.17 (0.29) 7.85(0.29) 4.687° <0.001
scores
Protective behaviors
ltem 1 95 (60.1) 111 (70.3) 3.570° 0.059
Item 2 129 (81.6) 130 (82.3) 0.0212 0.884
ltem 3 117 (74.1) 130 (82.3) 3.133° 0.077
ltem 4 91 (57.6) 95 (60.1) 0.209° 0.647
ltem 5 131 (82.9) 144 (91.1) 4.736° 0.030
ltem 6 143 (90.5) 141 (89.2) 0.139° 0.709
Item Total 706 (74.5) 751 (79.2) -2.100° 0.036

achi-square test.
bpaired samples t-test.
“Wilcoxon rank sum test.

two-profile model was finally adopted as the grouping method.
The “Good Emotional Coping (GEC)” group (n=98, 62.0%
of participants) showed low average scores at all four items,
the “Poor Emotional Coping (PEC)” profile (n=60, 38.0% of
participants) showed high average scores at all four items. In
fact, the two groups had distinct score distributions at all of
the four items. As shown in Table 4, the GEC group had
fewer negative emotions at the outbreak period compared to
the PEC group. In terms of the group differences in the
participant characteristics, the PEC group had a larger proportion
of females than males, compared to the GEC group. Other
participant characteristics did not vary between the two groups.

A mixed model analysis of variance (ANOVA) was conducted
to investigate the changes of emotional states between the two
subgroups, where Group (GEC vs. PEC) was the

GEC Group PEC Group
(n=98) (n=60) t/y?  Value of p
Mean (SD) Mean (SD)
or N (%) or N (%)

Emotional states in 6.92(2.47)  12.68(2.13) —14.976 <0.001"
outbreak period
Gender
Male 38 (38.8) 12 (20.0) .
Female 60 (61.2) 48 (80.0) 6.065 0.014
Age (Yrs) 71.95(5.9) 70.08 (6.02) 1.902 0.059
Education years 8.58 (3.57) 8.49 (3.49) 0.155 0.877
Apoe ¢4 Carrier
Yes 121 (21.4) 16 (26.7)
No 77 (78.6) 44 (73.3) 0.569 0.451
MMSE 26.08 (2.40) 25.68 (2.93) 0.929 0.354
Social support
Family and Community 25 (25.5) 19 (31.7)
Community or Family 68 (69.4) 40 (66.7) 1.703 0.427
None 5(5.1) 1(1.7)

‘p<0.05; "p<0.01.

between-subject variable, Period (Outbreak vs. Remission) was
the within-subject variable. Since there were only gender
differences between the two groups at the outbreak period,
gender was controlled as a covariate. As shown in Figure 2,
there was a significant interaction between Group and Period,
F(1, 155)=50.149, p<0.001, 17,,2 =0.244. Post hoc analysis
revealed that the GEC group showed no significant difference
between the outbreak period and remission period, p=0.658.
Meanwhile, there was a significant and obvious reduction in
negative emotions for the PEC group from the outbreak period
to the remission period, p<0.001. The main effect of Period
was significant, F(1, 155)=32.088, p<0.001, np2 =0.172, which
was consistent with the findings in Table 3. Other effects were
not significant, Fs<1.

LCA was conducted to identify subgroups from the 158
participants who completed the protective behavior scale. The
results indicated that the best-fitting model was the two-class
model, which had the lowest aBIC (1014.498 for one-class
model, 878.930 for two-class model, and 878.989 for three-
class model). BLRT and LMR results also indicated that the
two-class model was significantly better than the one-class
model, ps<0.001; whereas the three-class model was not
significantly different from the two-class model, p’s>0.1.
According to the response characteristics on the 6 items for
the two-class model, 72.5% of participants (n=116) were
classified as the Good Behavioral Coping (GBC) group, with
a high proportion of taking more protective behaviors at the
outbreak period. About 27.5% of the participants (n=42) were
classified as the Poor Behavioral Coping (PBC) group, with a
low proportion of taking protective behaviors at the outbreak
period. As shown in Table 5, the GBC group reported intending
to take more protective behaviors at the outbreak period
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compared to the PBC group. In terms of the group differences
in participant characteristics, there was a significant difference
in the sources of social support, such that the GBC group
reported having more sources of social support (whether single
source or dual source) compared to the PBC group at the
outbreak period. Other participant characteristics did not vary
between the two groups.

Similar to the analysis on changes of emotional states, a
mixed model ANOVA was conducted to investigate the changes
in the number of taking protective behaviors between the two
subgroups between the outbreak and the remission periods.
Since there were group differences at the outbreak period, the
sources of social support were controlled as covariates. As
shown in Figure 3, there was a significant interaction between
Group and Period, F(1, 155)=45.170, p<0.001, r]p2 =0.226.
Post hoc analysis revealed that the GBC group showed no
difference between the two periods, p>0.07. However, for the
PBC group, there was a significant increase in the number of
reporting taking protective behaviors from the outbreak period
to the remission period, p<0.001. Other effects were not
significant, Fs<1, p>0.1.

DISCUSSION

Using telephone interviews, this study investigated the changes
of emotional states and the actions of taking protective behaviors
of older adults with HRCI between the outbreak and remission
periods of COVID-19 pandemic. Overall, results showed that
HRCI older adults were able to cope with the pandemic, as
they showed fewer negative emotions and a tendency to take
more protective behaviors from the outbreak to the remission
period. Even those who showed relatively poor coping abilities
at the beginning (i.e., at the outbreak period) can gradually
improve their emotional states and adopt more protective
behaviors later on during the remission period. This study
was the first to examine the coping ability of older adults
with HRCI during the COVID-19 pandemic, which could
provide a valuable reference for practice.

Surprisingly, our hypothesis was not supported, since the
findings showed that older adults with HRCI were able to

151
-e- GEC Group

-+ PEC Group

Emotional States Scores
3

)]

Outbre;k Period Remissi'on Period

FIGURE 2 | Scores of emotional states in the outbreak and remission
periods for the Good Emotional Coping (GEC) group and the Poor Emotional
Coping (PEC) group. Error bar presents standard error of the mean.

demonstrate resilience during the pandemic. Previous studies
indicated that older adults with risk of cognitive impairment
used less emotional and supportive coping strategies compared
with the population sample (Axelman et al, 2003), and the
pathology of cognitive decline could hinder the effective adoption
of coping strategies (Meléndez et al., 2018). Although our findings
could not directly speak against those, HRCI older adults in
this study did show coping abilities with improved emotional
states and higher intentions of taking protective behaviors during
the pandemic. It might be possible that although older adults
with HRCI could have poor cognitive abilities, their motivation
to orient goals to achieve emotional well-being remained preserved,
so that they could still deal with stressors. This idea may
be supported by the SST/SAVI model that emotionally meaningful
goals would be prioritized among older adults, and the longer
time lived would allow them to gain experience about how to
disengage or de-escalate negative experiences.

Importantly, subgroup analysis results showed that although
there were HRCI older adults that relatively did not cope well
(i.e., those who had relatively more negative emotions or those
who did not take enough protective behaviors) at the early
stage of the pandemic, they were able to show improvements
in the emotional and behavioral coping later on in the remission
(f. Figures 2, 3). Comparing these results to previous studies
that showed healthy older adults had good resilience (e.g.,
Carstensen et al., 2020), it is possible that HRCI older adults
might simply need more time to cope with stressors.

There were some individual differences between those who
showed relatively good resilience at the beginning of the pandemic
(i.e., individuals who had relatively better emotional states and
had already taken all protective behaviors at outbreak period)
from those who did not. In terms of emotional states, females
tended to show more negative emotions than males, which may
be related to the gender characteristics of coping strategies.
When facing stressful events, women are more likely to make
emotional reactions, probably due to the gender differences in
socialization, such that women tend to seek more emotional
support, and the differences in the stress situation that men
and women usually encounter (Ptacek et al., 1992). In addition,
since both community and family support can contribute to
better mental health for older adults (Shen and Yeatts, 2013),
receiving both sources could help HRCI older adults cope with
stressors more effectively. These individual differences in coping
abilities implied that when providing psychological assistance
to older adults with HRCI, more attention should be given to
females, and those who had fewer social support sources.

This study has some limitations. First, we did not recruit
healthy older adults as a control group. Due to the pandemic
outbreak, people were asked to comply with the strict stay-
at-home order. Thus, we were unable to conduct face-to-face
cognitive tests to recruit healthy older adults without HRCI
as a control group. Future studies may further investigate the
differences of coping abilities between healthy older adults and
HRCI older adults when they respond to stressful events. In
addition, considering the poor concentration and physical
condition of older adults with HRCI, we were limited to perform
a short interview with our participants rather than a
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TABLE 5 | Participant characteristics of the Good Behavioral Coping (GBC)
group and Poor Behavioral Coping (PBC) group at the outbreak period.

GBC Group PBC Group
(n=116) (n=42) tly? Value of p
Mean (SD) Mean (SD)
or N (%) or N (%)

Prolective behaviorsin - ¢ 55 179 212(1.02) 20822  <0.001"
outbreak period
Gender
Male 37 (31.9) 13 (31.0)
Female 79 (68.1) 29 (69.0) 0.013 0.910
Age (Yrs) 71.00 (5.76) 71.93(6.76) -0.862  0.390
Education years 8.64 (3.44) 8.29 (3.78) 0.560 0.576
Apoe ¢4 Carrier
Yes 29 (25.0) 8(19.0)
No 87 (75.0) 34 (81.0) 0.609 0.435
MMSE 25.98 (2.59)  25.79 (2.71) 0.418 0.677
Social support
Family and Community 41 (85.3) 3(7.1)
Community or Family 72 (62.1) 36 (85.7) 13.015 0.001™
None 3(2.6) 3(7.1)
“p<0.01.
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FIGURE 3 | Scores of protective behaviors in the outbreak and remission
periods for the Good Behavioral Coping (GBC) group and the Poor Behavioral
Coping (PBC) group. Error bar presents standard error of the mean.

comprehensive interview. As a result, we were limited to not
being able to have a detailed examination of individual differences.
For instance, when measuring social support, only the sources
but not the amount of it was measured. However, as regular
social contact was restricted during the pandemic, the amount
of social support could dramatically decrease to become a
flooring effect. On the other hand, the community, as the
smallest administrative agency of the government, tended to
have more interactions with the residents to provide assistance
and support during the pandemic (Zhang et al, 2020). As a
result, the sources of social support, such as from family and
community, may play a more important role rather than the
amount of social support during the pandemic (Shen and
Yeatts, 2013). Future studies could include more items for social
support scale in order to investigate it more accurately and
comprehensively. Another issue was that this study did not

find any difference in cognitive performance level between
HRCI older adults who relatively good coping abilities at the
most stressful time point of the pandemic (i.e., outbreak period)
and those who had poor coping abilities. This result might
suggest that the influence of cognitive function on the coping
ability of older adults with HRCI may be too weak to be observed.
Future studies may be conducted to include older adults with
mild cognitive impairment or AD patients to further examine
how different levels of cognitive impairment can influence the
emotional and behavioral coping abilities.

CONCLUSION

The present findings showed that older adults with HRCI had
resilience to cope with the outbreak of COVID-19 in terms
of improving their emotional states and taking protective
behaviors. However, there are some individual differences that
can impact the coping abilities, thus, certain subgroups of
older adults with HRCI need to be paid with more attention
when helping them dealing with stressful situation.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the Ethics Committee of the Institute of Psychology,
the Chinese Academy of Sciences. Written informed consent
for participation was not required for this study in accordance
with the national legislation and the institutional requirements.

AUTHOR CONTRIBUTIONS

JE JiL, ZM, and JuL designed the study. JF supervised the
data collection, carrying out the statistical analysis, and wrote
the paper. XL participated in the revision of the article and
data analysis. JiL collected the data and assisted with writing
the article. ZM was responsible for the collection of the data.
JuL supervised the whole project and provided critical comments
and suggestions in writing and revising the article. All authors
have approved the submitted version for publication.

FUNDING

This work was supported by National Key Research and Development
Program of China (2018YFC2000300, 2018YFC2001701,
2020YFC2003000, 2016YFC1305900, 2017YFB1401203) and the
National Natural Science Foundation of China (32071079,
31861133011, 31671157, 31711530157).

Frontiers in Psychology | www.frontiersin.org

September 2021 | Volume 12 | Article 719774


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Fuetal.

Older Adults” Changes During COVID-19

REFERENCES

Almazan, J. U, Cruz, J. P, Alamri, M. S., Alotaibi, J. S. M., Albougami, A. S.
B., Gravoso, R., et al. (2018). Predicting patterns of disaster-related resiliency
among older adult typhoon haiyan survivors. Geriatr. Nurs. 39, 629-634.
doi: 10.1016/j.gerinurse.2018.04.015

Amieva, H., Jacqmin-Gadda, H., Orgogozo, J. M., Le Carret, N., Helmer, C,,
Letenneur, L., et al. (2005). The 9 year cognitive decline before dementia
of the Alzheimer type: a prospective population-based study. Brain 128,
1093-1101. doi: 10.1093/brain/awh451

Axelman, K., Lannfelt, L., Almkvist, O., and Carlsson, M. (2003). Life situation,
coping and quality of life in people with high and low risk of developing
Alzheimer’s disease. Dementia Geriatr. Cognit. Disord. 16, 220-228. doi:
10.1159/000072806

Baumgart, M., Snyder, H. M., Carrillo, M. C,, Fazio, S., Kim, H., and Johns, H.
(2015). Summary of the evidence on modifiable risk factors for cognitive
decline and dementia: a population-based perspective. Alzheimers Dement.
11, 718-726. doi: 10.1016/j.jalz.2015.05.016

Benke, C., Autenrieth, L. K., Asselmann, E., and Pané-Farré, C. A. (2020).
Stay-at-home orders due to the COVID-19 pandemic are associated with
elevated depression and anxiety in younger, but not older adults: results
from a nationwide community sample of adults from Germany. Psychol.
Med. 8, 1-2. doi: 10.1017/S0033291720003438

Beydoun, M. A., Beydoun, H. A., Gamaldo, A. A,, Teel, A.,, Zonderman, A. B,
and Wang, Y. (2014). Epidemiologic studies of modifiable factors associated
with cognition and dementia: systematic review and meta-analysis. BMC
Public Health 14, 1-33. doi: 10.1186/1471-2458-14-643

Carstensen, L. L., Isaacowitz, D. M., and Charles, S. T. (1999). Taking time
seriously: a theory of socioemotional selectivity. Am. Psychol. 54, 165-181.
doi: 10.1037/0003-066X.54.3.165

Carstensen, L. L., Shavit, Y. Z., and Barnes, J. T. (2020). Age advantages in
emotional experience persist even under threat From the COVID-19 pandemic.
Psychol. Sci. 31, 1374-1385. doi: 10.1177/0956797620967261

Chao, M., Xue, D, Liu, T,, Yang, H., and Hall, B. J. (2020). Media use and
acute psychological outcomes during COVID-19 outbreak in China. J. Anxiety
Disord. 74:102248. doi: 10.1016/j.janxdis.2020.102248

Charles, S. T. (2010). Strength and vulnerability integration: a model of emotional
well-being across adulthood. Psychol. Bull. 136, 1068-1091. doi: 10.1037/
20021232

Chosy, E. J., Edland, S. D., Gross, N., Meyer, M. ], Liu, C. Y., Launer, L. ],
et al. (2019). The CAIDE dementia risk score and the Honolulu-Asia
aging study. Dementia Geriatr. Cognit. Disord. 48, 164-171. doi:
10.1159/000504801

Chou, K. L., Ho, A, and Chi, I. (2006). Living alone and depression in
Chinese older adults. Aging Ment. Health 10, 583-591. doi: 10.1080/
13607860600641150

Cui, S., Wang, R, Lu, L., Wang, H., and Zhang, Y. (2019). Influence of education
level on mental health and medical coping modes: a correlation analysis
in the elderlies. Am. J. Nurs. 8, 324-328. doi: 10.11648/j.ajns.20190806.16

Davies, G., Armstrong, N., Bis, J. C., Bressler, J., Chouraki, V., Giddaluru, S.,
et al. (2015). Genetic contributions to variation in general cognitive function:
a meta-analysis of genome-wide association studies in the CHARGE consortium
(N= 53 949). Mol. Psychiatry 20, 183-192. doi: 10.1038/mp.2014.188

Ecay-Torres, M., Estanga, A., Tainta, M., Izagirre, A., Garcia-Sebastian, M.,
Villanua, J., et al. (2018). Increased CAIDE dementia risk, cognition, CSF
biomarkers, and vascular burden in healthy adults. Neurology 91, e217-¢226.
doi: 10.1212/WNL.0000000000005824

Folkman, S. (1984). Stress: Appraisal and Coping. Encyclopedia of Behavioral
Medicine. New York: Springer

Folstein, M. E, Folstein, S. E., and Mchugh, P. R. (1975). “Mini-mental state”:
a practical method for grading the cognitive state of patients for the clinician.
J. Psychiatr. Res. 12, 189-198. doi: 10.1016/0022-3956(75)90026-6

Gallassi, R., Oppi, E, Poda, R., Scortichini, S., Maserati, M. S., Marano, G.,
et al. (2010). Are subjective cognitive complaints a risk factor for dementia?
Neurol. Sci. 31, 327-336. doi: 10.1007/s10072-010-0224-6

Galvin, J., Roe, C., Powlishta, K., Coats, M., Muich, S., Grant, E., et al. (2005).
The ADS8: a brief informant interview to detect dementia. Neurology 65,
559-564. doi: 10.1212/01.wnl.0000172958.95282.2a

Gibson, W. A. (1959). Three multivariate models: factor analysis, latent structure
analysis, and latent profile analysis. Psychometrika 24, 229-252. doi: 10.1007/
BF02289845

Greenglass, E. R. (2002). “Proactive coping” in Beyond Coping: Meeting Goals,
Vision, and Challenges. ed. E. Frydenberg (London: Oxford University Press).
37-62.

Greenglass, E., Fiksenbaum, L., and Eaton, J. (2006). The relationship between
coping, social support, functional disability and depression in the elderly.
Anxiety Stress Copin. 19, 15-31. doi: 10.1080/14659890500436430

Hsiung, G. Y. R,, Sadovnick, A. D., and Feldman, H. (2004). Apolipoprotein
E e4 genotype as a risk factor for cognitive decline and dementia: data
from the Canadian study of health and aging. CMAJ Open 171, 863-867.
doi: 10.1503/cmaj.1031789

Huang, A. H., Yen, D. C,, and Zhang, X. (2008). Exploring the potential
effects of emoticons. Inform Manage-Amster. 45, 466-473. doi: 10.1016/j.
im.2008.07.001

Kempen, G. I, van Heuvelen, M. J,, van Sonderen, E., van den Brink, R. H.,
Kooijman, A. C.,, and Ormel, J. (1999). The relationship of functional
limitations to disability and the moderating effects of psychological attributes
in community-dwelling older persons. Soc. Sci. Med. 48, 1161-1172. doi:
10.1016/S0277-9536(98)00427-4

Kim, M. S, and Duda, J. L. (2003). The coping process: cognitive appraisals
of stress, coping strategies, and coping effectiveness. Sport Psychol. 17,
406-425. doi: 10.1123/tsp.17.4.406

Klaiber, P, Wen, J. H., DeLongis, A., and Sin, N. L. (2021). The ups and
downs of daily life During COVID-19: age differences in affect, stress, and
positive events. J. Gerontol. B Psychol. Sci. Soc. Sci. 76, e30-e37. doi: 10.1093/
geronb/gbaa096

Lazarus, Richard S., and Folkman, Susan. (1984). Stress, Appraisal, and Coping.
New York: Springer Publishing Company.

Li, H, Ji, Y., and Chen, T. (2014). The roles of different sources of social
support on emotional well-being among Chinese elderly. PLoS One 9:e90051.
doi: 10.1371/journal.pone.0090051

Li, S., Wang, Y., Xue, J., Zhao, N., and Zhu, T. (2020). The impact of
COVID-19 epidemic declaration on psychological consequences: a study
on active Weibo users. Int. J. Environ. Res. Public Health 17:2032. doi:
10.3390/ijerph17062032

Li, X,, Xu, S., Yu, M., Wang, K., Tao, Y., Zhou, Y., et al. (2020). Risk factors
for severity and mortality in adult COVID-19 inpatients in Wuhan. J. Allergy
Clin. Immunol. 146, 110-118. doi: 10.1016/j.jaci.2020.04.006

Lo, Y, Mendell, N. R, and Rubin, D. B. (2001). Testing the number of
components in a normal mixture. Biometrika 88, 767-778. doi: 10.1093/
biomet/88.3.767

Meléndez, J. C., Satorres, E., Redondo, R., Escudero, J., and Pitarque, A. (2018).
Wellbeing, resilience, and coping: are there differences between healthy older
adults, adults with mild cognitive impairment, and adults with Alzheimer-
type dementia? Arch Gerontol Geriat. 77, 38-43. doi: 10.1016/j.
archger.2018.04.004

Nylund, K. L., Asparouhov, T., and Muthén, B. O. (2007). Deciding on the
number of classes in latent class analysis and growth mixture modeling: a
Monte Carlo simulation study. Struct. Equ. Modeling 14, 535-569. doi:
10.1080/10705510701575396

Petras, H., and Masyn, K. (2010). General Growth Mixture Analysis with

and  Consequences of Change. New York: Springer
Publishing Company.

Ptacek, J. T, Smith, R. E., and Zanas, J. (1992). Gender, appraisal, and coping:
a longitudinal analysis. J. Pers. 60, 747-770. doi: 10.1111/j.1467-6494.1992.
tb00272.x

Radloff, L. S. (1977). The CES-D scale: A self-report depression scale for research
in the general population. Appl. Psych. Meas. 1, 385-401. doi:
10.1177/014662167700100306

Reitz, C., and Mayeux, R. (2010). Use of genetic variation as biomarkers for
mild cognitive impairment and progression of mild cognitive impairment
to dementia. J. Alzheimers Dis. 19, 229-251. doi: 10.3233/JAD-2010-
1255

Shamblaw, A. L., Rumas, R. L., and Best, M. W. (2021). Coping during the
COVID-19 pandemic: relations with mental health and quality of life. Can.
Psychol. 62, 92-100. doi: 10.1037/cap0000263

Antecedents

Frontiers in Psychology | www.frontiersin.org

September 2021 | Volume 12 | Article 719774


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.1016/j.gerinurse.2018.04.015
https://doi.org/10.1093/brain/awh451
https://doi.org/10.1159/000072806
https://doi.org/10.1016/j.jalz.2015.05.016
https://doi.org/10.1017/S0033291720003438
https://doi.org/10.1186/1471-2458-14-643
https://doi.org/10.1037/0003-066X.54.3.165
https://doi.org/10.1177/0956797620967261
https://doi.org/10.1016/j.janxdis.2020.102248
https://doi.org/10.1037/a0021232
https://doi.org/10.1037/a0021232
https://doi.org/10.1159/000504801
https://doi.org/10.1080/13607860600641150
https://doi.org/10.1080/13607860600641150
https://doi.org/10.11648/j.ajns.20190806.16
https://doi.org/10.1038/mp.2014.188
https://doi.org/10.1212/WNL.0000000000005824
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1007/s10072-010-0224-6
https://doi.org/10.1212/01.wnl.0000172958.95282.2a
https://doi.org/10.1007/BF02289845
https://doi.org/10.1007/BF02289845
https://doi.org/10.1080/14659890500436430
https://doi.org/10.1503/cmaj.1031789
https://doi.org/10.1016/j.im.2008.07.001
https://doi.org/10.1016/j.im.2008.07.001
https://doi.org/10.1016/S0277-9536(98)00427-4
https://doi.org/10.1123/tsp.17.4.406
https://doi.org/10.1093/geronb/gbaa096
https://doi.org/10.1093/geronb/gbaa096
https://doi.org/10.1371/journal.pone.0090051
https://doi.org/10.3390/ijerph17062032
https://doi.org/10.1016/j.jaci.2020.04.006
https://doi.org/10.1093/biomet/88.3.767
https://doi.org/10.1093/biomet/88.3.767
https://doi.org/10.1016/j.archger.2018.04.004
https://doi.org/10.1016/j.archger.2018.04.004
https://doi.org/10.1080/10705510701575396
https://doi.org/10.1111/j.1467-6494.1992.tb00272.x
https://doi.org/10.1111/j.1467-6494.1992.tb00272.x
https://doi.org/10.1177/014662167700100306
https://doi.org/10.3233/JAD-2010-1255
https://doi.org/10.3233/JAD-2010-1255
https://doi.org/10.1037/cap0000263

Fuetal.

Older Adults” Changes During COVID-19

Shen, Y, and Yeatts, D. E. (2013). Social support and life satisfaction among
older adults in China: family-based support versus community-based support.
Int. J. Aging Hum. Dev. 77, 189-209. doi: 10.2190/AG.77.3.b

Strine, T. W,, Chapman, D. P, Balluz, L., and Mokdad, A. H. (2008). Health-
related quality of life and health behaviors by social and emotional support.
Soc Psych Psych Epid. 43, 151-159. doi: 10.1007/s00127-007-0277-x

Weisenbach, S. L., Boore, L. A., and Kales, H. C. (2012). Depression and
cognitive impairment in older adults. Curr Psychiat Rep. 14, 280-288. doi:
10.1007/s11920-012-0278-7

Wu, Z., and McGoogan, J. M. (2020). Characteristics of and important lessons
From the coronavirus disease 2019 (COVID-19) outbreak in China: summary
of a report of 72 314 cases from the chinese center for disease control
and prevention. JAMA 323, 1239-1242. doi: 10.1001/jama.2020.2648

Yang, C. C. (2006). Evaluating latent class analysis models in qualitative phenotype
identification. Comput. Stat. Data Anal. 50, 1090-1104. doi: 10.1016/j.
csda.2004.11.004

Zhang, K. Lin, Z., Peng, Y, and Li, L. (2021). A longitudinal study on
psychological burden of medical students during COVID-19 outbreak and
remission period in China. Eur. J. Psychiat. doi: 10.1016/j.ejpsy.2021.06.003

Zhang, Y., Zhao, Q., and Hu, B. (2020). Community-based prevention and
control of COVID-19: experience from China. Am. J. Infect. Control 48:716.
doi: 10.1016/j.ajic.2020.03.012 [Epub ahead of print].

Zheng, Z., Peng, F, Xu, B., Zhao, J., Liu, H., Peng, J., et al. (2020). Risk
factors of critical & mortal COVID-19 cases: a systematic literature
review and meta-analysis. J. Infect. 81, el6-e25. doi: 10.1016/j.jinf.
2020.04.021

Conflict of Interest: The authors declare that the research was conducted in
the absence of any commercial or financial relationships that could be construed
as a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product that may
be evaluated in this article, or claim that may be made by its manufacturer, is
not guaranteed or endorsed by the publisher.

Copyright © 2021 Fu, Liu, Li, Ma and Li. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The
use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with
these terms.

Frontiers in Psychology | www.frontiersin.org

10

September 2021 | Volume 12 | Article 719774


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.2190/AG.77.3.b
https://doi.org/10.1007/s00127-007-0277-x
https://doi.org/10.1007/s11920-012-0278-7
https://doi.org/10.1001/jama.2020.2648
https://doi.org/10.1016/j.csda.2004.11.004
https://doi.org/10.1016/j.csda.2004.11.004
https://doi.org/10.1016/j.ejpsy.2021.06.003
https://doi.org/10.1016/j.ajic.2020.03.012
https://doi.org/10.1016/j.jinf.2020.04.021
https://doi.org/10.1016/j.jinf.2020.04.021
http://creativecommons.org/licenses/by/4.0/

	Emotional and Behavioral Changes in Older Adults With High Risk of Cognitive Impairment During the COVID-19 Pandemic
	Introduction
	Materials and Methods
	Participants
	Design and Procedure
	Measures
	Demographics and Cognitive Function
	Sources of Social Support and Satisfaction
	Emotional States
	Protective Behaviors
	Statistical Analysis

	Results
	Participant Characteristics
	Changes in Emotional States and Protective Behaviors
	Subgroup Analysis

	Discussion
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions

	References

