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Abstract
Background: Estimating the prevalence of depressive and anxiety symptoms among older adults with different health
conditions can inform mental health services for this population during the corona virus disease-2019 (COVID-19)
pandemic.Method: A search of 12 scientific databases identified 17 studies with 11,237 Chinese older adults who were
infected by COVID-19, were generally healthy, or had chronic illnesses. Meta-analysis was used to estimate the overall
prevalence of depressive and anxiety symptoms in these three groups. Assessment criteria, region, and time phase of the
pandemic were tested as sources of heterogeneity. Results:With an average risk of bias score of 6.71 (range = 6–8), the
majority of included studies employed appropriate statistical methods, used validated measurement tools, and had
adequate response rates; however, they might have deficiencies in sample frame, sampling method, and sample size.
Within the COVID-19, general, and chronic illness groups, the prevalence of depressive symptoms was 27%, 26%, and
61%, respectively, and the prevalence of anxiety symptoms was 14%, 23%, and 85%, respectively. Among generally
healthy older adults, anxiety was more prevalent during the Phase 2 (March–April 2020) of the pandemic compared with
other time phases. Conclusions: The results have implications for addressing the mental health problems of Chinese
older adults, especially those with chronic illnesses, during the COVID-19 pandemic.
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Introduction

At the end of December 2019, a cluster of unexplained
pneumonia cases was reported in Wuhan, China, and soon
thereafter cases were also found in other parts of the world.1 On
11 March 2020, the World Health Organization2 (WHO) de-
clared corona virus disease-2019 (COVID-19) to be a pan-
demic. As of 20April 2021,3more than 140million people had
been infected and over three million people had died world-
wide. The rapid spread of COVID-19 has threatened both the
physical andmental health of the public. Researchers andmedia
vividly predicted that COVID-19 would cause a “tsunami” of
mental health problems worldwide4,5 and they called for in-
creased awareness of mental health problems under the
pandemic.6,7

The older population (individuals aged 60 and above)8 is
one of the most vulnerable groups during the pandemic.9,10

They are more susceptible to the virus and have had
higher fatality rates once being infected.11,12 Besides, the
effects of long-term confinement following the onset of

the COVID-19 pandemic can be more unfavorable for older
adults. As older adults generally rely on face-to-face com-
munication and lack skills in using electronic devices,13,14

lockdown may largely cut off their connections with the
outside world. In addition, older individuals are suffering
from ageism as well as devaluing15,16 during the pandemic
and have had more difficulties in coping with the COVID-19
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information explosion.12,17 These problems have great po-
tential to cause or increase mental health problems (e.g.,
depression and anxiety) among older populations. Therefore,
many institutions and researchers have appealed for more
attention to the mental health of the older populations.18,19

There have been mixed results on studies investi-
gating the mental health of older adults during the
pandemic. Longitudinal studies20,21 found that lone-
liness, depression, anxiety, and insomnia significantly
increased among older adults after the outbreak of
COVID-19. When compared with juveniles and
middle-aged adults, older adults showed higher dis-
tress; demonstrated more stress responses including
anxiety, depression, and physical symptoms; and
showed a greater loss of social functioning.22 However,
some studies found the reverse trend. In a Chinese
nationwide survey,23 results showed that the preva-
lence of both depressive and anxiety symptoms were
negatively correlated with age. Among Chinese
COVID-19 survivors, Cai et al.24 found less depressive
and anxiety symptoms among the older survivors
compared with survivors under 60. Similar findings
were also reported among Dutch older adults and older
adults with pre-existing depression.25,26 Thus, al-
though older adults might feel lonely or perceive de-
creased life quality, no significant increases in the
prevalence of depressive or anxiety symptoms were
found among these studies. These results suggested
that instead of being vulnerable, older adults would
possibly become the “important anchors in society
during this time of sweeping change.”27 In the current
study, we tried to rectify these inconsistent results by
estimating the prevalence of depressive and anxious
symptoms among older people with COVID-19, older
people in the general population, and older people with
chronic illness.

Depressive and anxiety symptoms are common under
states of public health emergency and social isolation.28–30

A meta-analysis30 of 82 studies comparing the prevalence
of various psychiatric symptoms during SARS and
COVID-19 pandemic found that overall, 23.9% and 23.4%
of participants (e.g., health professionals and infected
people) demonstrated depressive and anxiety symptoms,
respectively, during the COVID-19 pandemic. Other
studies showed that these symptoms were common among
COVID-19 patients (45% and 47%, respectively),31 front-
line medical workers (24.3% and 25.8%, respectively),32

and the general public (34.3% and 38.12%, respec-
tively).33 Specifically, the impact of depressive and anxiety
symptoms on older people cannot be ignored. These
symptoms are associated with higher frailty (e.g., reduced
physiological reserve and increased vulnerability to
stressors), more somatization symptoms, decreased func-
tioning, lower well-being, and lower quality of life among

older adults,34–39 which may result in higher susceptibility
to COVID-19. Despite these possible negative outcomes,
the results of recent studies investigating the prevalence of
depressive and anxiety symptoms among older adults were
inconsistent. In one study,40 around 10% of older adults
experienced anxiety symptoms during the pandemic, while
in another study41 the prevalence was as high as 57.8%.
Similarly, findings on the prevalence of depression ranged
widely from 9.1%42 to approximately 40%.21 These mixed
findings call for a meta-analysis to synthesize the preva-
lence data, so as to draw a comprehensive picture of how
the COVID-19 pandemic has affected older adults and
what factors could contribute to the heterogeneity in these
effects.

Particularly, special attention should be given to Chi-
nese older adults. China has the largest older population in
the world.19 However, established geriatric mental health
services in China seem unable to cope with the challenge
posed by COVID-19 pandemic.19,43 In order to provide
focalized suggestions to Chinese geriatric mental health
services during and after emergencies, it is of significance
to target the Chinese older population and understand the
impact of the pandemic on their mental health. In sum, this
meta-analysis estimated the prevalence of depressive
symptoms (depression hereinafter) and anxiety symptoms
(anxiety hereinafter) during the COVID-19 pandemic
among Chinese older adults with different physical health
conditions (i.e., COVID-19 patients, older adults from
general public, and those with chronic illnesses), and
explored potential sources of between-study heterogeneity
through subgroup analysis of screening criteria, regions,
and time phase of the pandemic.

Method

The research was conducted and reported following the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) checklist (see Supplementary
Materials 1).44 Meta-analyses protocol has been registered
on PROSPERO (CRD42021240664).

Search strategy

Two authors (YY and DX) systematically searched for
relevant literature in electronic databases, namely,
PubMed, Web of Science, Embase, Scopus, Academic
Search Premier, PsycINFO, PsycARTICLES, Psy-
chology and Behavioral Sciences Collection, China
National Knowledge Infrastructure, Wanfang Stan-
dards Database, and CQVIP. Preprint articles published
on Medrxiv servers were also included. The search
covered the literature up to March 2021. Based on the
CoCoPop mnemonic,45 search terms used were: Con-
dition (depression OR depressive OR depressed OR
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anxiety OR anxious OR “mental health” OR psycho-
logical) AND Context (“COVID-19” OR coronavirus
OR “2019-ncov” OR “sars-cov-2” OR “cov-19” OR
“2019 pandemic”) AND Population (old OR older OR
elderly OR geriatric OR geriatrics OR aging OR senior
OR seniors) AND Region (China OR Chinese OR
mainland OR “Hong Kong” OR Taiwan OR Macao).
The full search strategy and an example search can be
found in Supplementary Materials 2. In addition, we
screened the references of included studies to expedite
the identification of eligible research.

Selection procedure and data extraction

The title and abstract of studies identified through the
database searches were reviewed to ascertain whether the
study potentially met the inclusion criteria; if so, the full
text was then examined. Two authors (YY and DX) in-
dependently determined if the study should be included in
the meta-analysis, and disagreement was resolved by
discussion with the research team.

Inclusion criteria were that the study: (a) reported the
prevalence of depressive and/or anxiety symptoms, or
sufficient information to compute these, and was con-
ducted during the COVID-19 outbreak with an obser-
vational design (i.e., quantitative studies that are designed
to assess relations among variables rather than intervene
experimentally); (b) studied Chinese participants aged 60
and above who were recruited from Mainland China,
Hong Kong, Macau, or Taiwan (we also considered
studies on the Chinese general public that reported
separate data on older participants); (c) utilized stan-
dardized and validated scales to measure the mental
health status of the participants; and (d) was written in
English or Chinese.

Exclusion criteria were that the study: (a) was review
article, case report, commentary, book, conference paper,
and other document that did not present empirical findings
with detailed method illustrations and (b) focused on other
specialized groups (e.g., medical workers and Chinese
older adults living abroad).

Data were extracted independently by the two au-
thors of this paper (YY and DX), and coding discrep-
ancies were resolved by discussion among all authors.
Each primary study was coded based on the following
characteristics: (a) identification of the study (title, first
author’s name, publication year, and date of data col-
lection); (b) methodological characteristics (study de-
sign, sampling method, sample size, and response rate
for questionnaire); (c) sample characteristics (region
and physical health conditions); and (d) assessment
criteria and outcome (scales for depression and/or
anxiety, cut-offs, and prevalence of depression and/or
anxiety). In case of insufficient information (e.g., cut-

offs for scales and sample sizes for each cut-off group)
on the published article, data were obtained via email
contact with authors.

Risk of bias assessment

Risk of bias for each included study was assessed using the
Joanna Briggs Institute (JBI) Critical Appraisal Instrument
for prevalence studies (see Supplementary Materials 3).45

This instrument consists of nine items, each yielding a
score of 0 or 1, with the total score ranging from 0 to 9.
Each study was rated independently by two authors (YY
and DX) and discrepancies were resolved via discussion
between the two evaluators. The Spearman correlation
coefficient of 0.744 (p < 0.001) indicated high inter-rater
reliability.46 All disagreements were resolved through
discussion between the two raters until consensus was
reached.

Statistical analysis

We used R software Version 4.0.4 (http://www.R-
project.org), RStudio software version 1.4.1106
(https://rstudio.com/products/rstudio), and the “meta”
package version 4.18-0 (https://CRAN.R-project.org/
package=meta) to perform statistical analyses. Our
main outcomes were the pooled prevalence of de-
pressive symptoms and anxiety symptoms with their
95% confidence intervals (CIs). A one-step approach
in generalized linear mixed models (GLMMs)47 with
logit link was used for synthesizing proportions. Using
GLMMs in proportional meta-analysis can account for
within-study uncertainties and does not require cor-
rections for zero counts.48,49 This method thus leads to
smaller biases and mean squared errors, and higher
coverage probabilities, than traditional two-step
methods such as log and Freeman–Tukey double-
arcsine transformations.

The studies included in this meta-analysis were con-
ducted in diverse populations and regions, and there were
different assessment methods across studies. Therefore,
random-effect models were used to estimate the pooled
prevalence of depressive and anxiety symptoms among
Chinese older adults with different health conditions.
Cochran’s Q and Tau2 were used as tests of heterogeneity,
with a p value of <0.05 considered an indication of sub-
stantial heterogeneity. We also reported the I2 statistic, with
I2 > 50% indicating significant heterogeneity. When there
was significant heterogeneity, subgroup analyses were
conducted on assessment criteria, regions, and time phase
(revealed by date of data collection), to explore the po-
tential sources. Publication bias was determined through
visual inspection of the asymmetry of the funnel plot, and
the asymmetry was tested empirically using Egger’s
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regression test.50 Bias was considered significant when the
p value was <0.05.

Results

Study characteristics

A total of 17 studies with 11,237 older adult participants
were included in the meta-analysis. Among them, 11 re-
ported the prevalence of both depressive symptoms and
anxiety symptoms,21,24,41,42,51–57 three reported only the
prevalence of depressive symptoms58–60 and three reported
only the prevalence of anxiety symptoms.61–63 The flow
diagram of the study is depicted in Figure 1. Details for
each study are shown in Table 1.

Prevalence of depressive and anxiety symptoms
during the COVID-19 pandemic

Due to the unneglectable heterogeneity among older adults
with different health conditions, we identified three sub-
populations: older adults infected by COVID-19, older
adults from the public that are generally healthy, and older

adults with chronic disease. The results were presented
separately for each group.

Of the 17 included studies, 14 reported the prevalence
of depression. Five studies24,42,52,53,58 were conducted on
older COVID-19 patients. In this group, the pooled
prevalence of depression was 27% (95% CI: 14%–48%, I2

= 75%). Seven studies41,51,54,55,57,59,60 were conducted on
older adults from the general public, and the pooled
prevalence of depression was 26% (95% CI: 16%–40%, I2

= 99.5%). Older adults in the remaining two studies21,56

were those with chronic disease, and the pooled prevalence
of depression was 61% (95% CI: 31%–84%, I2 = 97.5%).
Details about the pooled prevalence of depression for each
older adult group were presented in Figure 2.

Of the 17 included studies, 14 studies reported the
prevalence of anxiety. One study62 reported separate re-
sults for older adults with COVID-19 and older adults from
the general public; therefore, 15 samples were used to
estimate the prevalence of anxiety. Four studies24,42,53,62

were conducted in a sample of older COVID-19 patients
and the pooled prevalence of anxiety was 14% (95% CI:
9%–23%, I2 = 0%); nine studies41,51,52,54,55,57,61–63 were
conducted on older adults from the general public, with a

Figure 1. PRISMA flow diagram.
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pooled prevalence of anxiety of 23% (95% CI: 12%–38%,
I2 = 99.5%); older adults in the remaining two studies21,56

were those with chronic disease, and the pooled prevalence
of anxiety in the two samples was 85% (95% CI: 9%–

100%, I2 = 96.5%). Details of the pooled prevalence of
anxiety for each group of older adults were presented in
Figure 3.

Subgroup analyses in prevalence of depressive
symptoms during the COVID-19 pandemic

When a set of studies showed significant heterogeneity,
we conducted subgroup analysis to determine the
source of the heterogeneity. First, we tested whether
different prevalence estimates were obtained based on
the measure and cut-offs used to identify symptoms.
Second, we compared prevalence estimates from
Mainland China and Hong Kong China. Third, we
compared prevalence estimates based on time of data
collection. According to Allan et al.64 and the epide-
miological characteristics of COVID-19 in China,65 we
set three phases, that is, Phase 1 (January–February
2020), Phase 2 (March–April 2020), and Phase 3
(May–August 2020). Considering the small number of

studies on older adults with chronic illnesses, these
subgroup analyses were conducted separately only for
two groups (COVID-19 and general public).

For studies of older COVID-19 patients, there was
significant heterogeneity in estimated prevalence (I2 =
75%, p < 0.01). Therefore, potential sources of hetero-
geneity were tested. However, no significant difference
was found between studies using different criteria (p =
0.95) or between patients from different regions (p = 0.87).
In addition, although the prevalence of depressive
symptoms for older COVID-19 patients was higher during
Phase 2 of the pandemic (38%, 95% CI: 19%–62%)24,42,53

than in Phase 3 (29%, 95%CI: 17%–44%)58 and in Phase 1
(9%, 95% CI: 3%–25%),52 only a marginally significant
difference was found (p = 0.06). Details of the comparisons
were presented in Table 2. For studies dealing with older
adults from general public (I2 = 99.5%, p < 0.01), we did
not conduct quantitative comparisons to investigate esti-
mates based on different assessment criteria as there were
not enough studies for each assessment subgroup.
Quantitative subgroup analysis on this subpopulation
showed that no significant differences were found between
older adults from different regions (p = 0.61) and between
prevalence estimated in different phases of the pandemic (p

Figure 2. Prevalence of depression among Chinese older adults with different health conditions.
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= 0.11). Details of the comparisons were presented in Table
2.

Subgroup analyses in prevalence of anxiety
symptoms during the COVID-19 pandemic

The homogeneity among samples of older COVID-19
patients reporting prevalence of anxiety were not
significant (I2 = 0%, p = 0.55). However, further
subgroup analysis showed that neither assessment
criteria (p = 0.62) nor time phases of the pandemic (p =
0.58) can account for the heterogeneity. Details of the
comparisons were presented in Table 2. Effect of re-
gions on between-study heterogeneity was not tested
as all the included patients within these samples were
from Mainland China. Of the nine samples of older
adults from general public (I2 = 99.5%, p = 0), we did
not conduct quantitative comparisons to investigate
estimates based on different assessment criteria as
there were not enough studies for each assessment
subgroup. Though date of data collection was un-
available in Ren, et al,55 quantitative subgroup anal-
ysis on the rest showed a significant difference (p <

0.01) among samples collected in different phases of
the pandemic. Particularly, the prevalence of anxiety
among older adults from general public was highest
during the Phase 2 of the pandemic (45%, 95% CI:
38%–52%), followed by Phase 1 (25%, 95% CI: 12%–

46%) and Phase 3 (7%, 95% CI: 6%–8%). Whereas,
region was not a significant source of heterogeneity on
prevalence of anxiety among older adults from general
public (p = 0.78). Details of the comparisons were
presented in Table 3.

Descriptive analysis of depressive and anxiety
symptoms in older adults with chronic illnesses

Only two studies reporting prevalence of depressive and
anxiety symptoms focused on older adults with chronic
disease. The number of studies was too small to conduct
quantitative subgroup analyses. Descriptively, a study21

collected data during Phase 2 in Hong Kong China, using
PHQ-9 ≥ 10 as the indicator of depressive symptoms,
reported an estimate of 40% (95% CI: 36%–44%). To
identify anxiety symptoms, this study used assessment
criteria of GAD-7 ≥ 5 and the prevalence rate was 27%

Figure 3. Prevalence of anxiety among Chinese older adults with different health conditions.
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(95% CI: 24%–31%). Another study56 on older adults with
chronic illnesses was conducted in Mainland China. How-
ever, the date of data collection was unavailable. Using SDS
≥53 to identify depressive symptoms, they reported the
prevalence estimate was 79% (95% CI: 31%–84%). To
identify anxiety symptoms, they used criterion of SAS ≥50
and the estimated prevalence was 99% (95% CI: 9%–100%).

Risk of bias assessment and publication bias

The average risk of bias score of the 17 included studies
was 6.71 (range = 6–8) (see Supplementary Materials
4). Based on the results, the majority of included studies
employed appropriate statistical methods, used vali-
dated measurement tools, and had adequate response
rates, their most common limitations were: (a) inap-
propriate sample frame24,42,53,54,56–60; (b) inappropriate
sampling methods41,42,53–63; and (c) insufficient sample
size 24,52–56,58,60–63 Visual inspection of the funnel plots
(see Supplementary Materials 5 and 6) and the non-
significant results of Egger’s tests (depressive symp-
toms: bias = �2.4337, t = �0.72, p > 0.05; anxiety
symptoms: bias = �4.92, t = �1.43, p > 0.05; see

Supplementary Materials 7 and 8) indicated absence of
asymmetry in funnel plots. These results provided
evidence that there was no publication bias in our in-
cluded studies.

Discussion

To our knowledge, this work was the first systematic review
and meta-analysis that assessed the prevalence of depressive
and anxiety symptoms among older COVID-19 patients,
generally healthy older adults, and older adults with chronic
disease during the COVID-19 pandemic. The majority of
included studies employed appropriate statistical methods,
used validated measurement tools, and had adequate re-
sponse rates; however, they might have had deficiencies in
sample frame, sampling method and sample size. After
analyzing data from 17 studies with 11,237 older participants,
we found that during the COVID-19 pandemic, depressive
and anxiety symptoms were common among Chinese older
adults, especially among those with chronic illness.

The overall prevalence of depressive symptoms was
27%, 26%, and 61% in older COVID-19 patients, older
adults from general public, and older adults with chronic

Table 2. Subgroup analysis for prevalence of depression.

Population No. of studies Events Total Proportion (95% CI)

Heterogeneity

I2 Tau2 Chi2 (p)

COVID-19 patients
Criteria
SDS≥ 53 2 15 58 23% (6%–58%) 88.3% 0.949 8.56 (p < 0.01)
HADS-D≥ 8 2 15 37 30% (7%–71%) 79.2% 1.0771 4.81 (p < 0.05)
PHQ-9≥ 5 1 12 42 29% (17%–44%) — — —

Between-groups 0.11 (p = 0.95)
Region
Mainland China 4 30 95 26% (10%–53%) 80% 1.0629 15 (p < 0.01)
Hong Kong China 1 12 42 29% (17%–44%) — — —

Between-groups 0.03 (p = 0.87)
Time phase
Phase 1 1 3 32 9% (3%–25%) — — —

Phase 2 3 27 63 38% (19%–62%) 58.4% 0.38 4.81 (p = 0.09)
Phase 3 1 12 42 29% (17%–44%) — — —

Between-groups 5.51 (p = 0.06)
Older adults from general public
Region
Mainland China 5 3030 6672 30% (21%–42%) 94.8% 0.2243 76.31 (p < 0.01)
Hong Kong China 2 362 3557 22% (6%–57%) 99.3% 1.229 150.06 (p < 0.01)
Between-groups 0.25 (p = 0.61)
Time phase
Phase 1 2 2838 6016 27% (1%–90%) 0% 1.1516 0 (p = 1.00)
Phase 2 2 79 184 41% (31%–53%) 71.9% 0.041 3.56 (p = 0.06)
Phase 3 2 457 3937 17% (7%–37%) 99.5% 0.5868 185.92 (p < 0.01)
Between-groups 4.37 (p = 0.11)
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illnesses, respectively. Though a between-group compar-
ison was not significant, the large absolute difference
between older adults with chronic illnesses and those
without suggested a need for further study. For anxiety
symptoms, the prevalence was 14%, 23%, and 85% for
older COVID-19 patients, older adults from general public,
and older adults with chronic illnesses, respectively.
Similarly, anxiety was much more prevalent among older
adults with chronic illnesses than among older COVID-19
patients and those from general public, though the dif-
ference was not significant. Chronic illnesses, such as
hypertension, heart disease, diabetes, and osteo-
arthropathy, can cause great inconvenience to older adults’
daily lives, and suffering from these chronic diseases has
been found to be a significant factor leading to depression
and anxiety among older adults.66, 67 After the outbreak of
COVID-19, China quickly instituted a massive lockdown,
and this may have cut down access to regular clinic visits
and medicine for chronic disease patients.13, 14 With
chronic illnesses and deteriorated health conditions, they
are more prone to be infected by the virus and, worse still,
they may face higher death rates due to fatal comorbidities
if infected.12 Besides, chronic disease patients may ac-
tively seek information about COVID-19 virus due to their
past disease history, while with limited resources, they
might form an incomplete and one-sided picture of the
pandemic.68 As older adults in the two included
studies21,56 focused on chronic illnesses patients were

recruited from clinical care settings with more than one
chronic illness, the above factors can possibly account for
their peculiarly high prevalence of depressive and anxiety
symptoms.

However, when compared with the 25.55% prevalence
of depression during 2010–2019,69 the 25.2% prevalence
of anxiety in 201670 and 11.77% prevalence of anxiety in
201871 among Chinese older adults, there seems to be no
substantial increase of depressive and anxiety symptoms
among older adults without chronic disease after the
outbreak of COVID-19, even after having been infected.
These findings were consistent with some previous
studies.24,72 As older adults are entering their twilight
years, they are motivated by a limited remaining lifetime to
pursue life meaning and satisfaction to gain more positive
emotional experience; therefore, they are able to cope with
the life-threatening virus with better emotional regulation
and strategies.73 Besides, as suggested by the Strength and
Vulnerability Integration model (SAVI),74 older adults
may demonstrate higher levels of resilience and life
strength facing the pandemic because of their rich life
experience.

Subgroup analysis revealed that among older adults
from general public, the prevalence of anxiety symptoms
was significantly different across phases of the pandemic.
Specifically, anxiety symptoms were more prevalent
during Phase 2, followed by Phase 1 and then Phase 3.
Similarly, among COVID-19 patients, prevalence of

Table 3. Subgroup analysis for prevalence of anxiety.

Population No. of studies Events Total Proportion (95% CI)

Heterogeneity

I2 Tau2 Chi2 (p)

COVID-19 patients
Criteria
HADS-A ≥ 8 2 7 37 19% (9%–35%) 0% 0 0.92 (p = 0.34)
SAS ≥50 1 3 26 12% (4%–30%) — — —

STAI-S ≥ 53 1 4 34 12% (4%–27%) — — —

Between-groups 0.96 (p = 0.62)
Time phase
Phase 2 2 10 63 16% (9%–27%) 0% 0 1.68 (p = 0.43)
Phase 3 3 4 34 12% (4%–27%) — — —

Between-groups 0.3 (p = 0.58)
Older adults from general public
Region
Mainland China 7 3558 6351 24% (13%–41%) 95% 0.8677 119.28 (p < 0.01)
Hong Kong China 2 302 3557 20% (5%–56%) 99.4% 1.3912 164.73 (p < 0.01)
Between-groups 0.08 (p = 0.78)
Time phase
Phase 1 4 3510 6196 25% (12%–46%) 96.7% 0.7572 89.85 (p < 0.01)
Phase 2 2 83 184 45% (38%–52%) 0% 0 0.01 (p = 0.91)
Phase 3 2 241 3436 7% (6%–8%) 0% 0 0 (p = 1.00)
Between-groups 221.42 (p < 0.01)
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depressive symptoms was highest during Phase 2 of the
pandemic, compared with Phases 3 and 1, though the
difference was only marginally significant. According to
Pasnau and Fawzy,75 such findings may indicate that during
the early stage of the pandemic, older adults showed un-
certainty toward the virus while hoping for quick recovery.
However, due to the fluctuations of the pandemic and its
later negative impacts, older adults might have become
more depressed and anxious as their optimism waned and
prolonged stress resulted in exhaustion. But fromMay 2020
on, the Chinese situation was well controlled due to the
efforts of the government and the public. This might have
assured the older population, who might then have shown
fewer depressive and anxiety symptoms.

Furthermore, region was not a significant source of
heterogeneity for studies reporting prevalence of depres-
sive and anxiety symptoms among COVID-19 patients and
older adults from the general public. This might be because
emotional stability, resilience and life strength are common
among older people26,76; thus, when facing this pan-
demic,2 they reacted similarly regardless of where they
lived. Though subgroup analysis showed that there was no
significant difference between different assessment crite-
ria, we did find a pattern of higher prevalence of depressive
symptoms based on the criteria of PHQ-9 ≥ 5 and HADS-D
≥ 8 than other criteria among COVID-19 patients and older
adults from the general public. The similar prevalence
recognized by these two criteria was consistent with
previous study.77 However, with higher prevalence rec-
ognized, scales of PHQ-9 and HADS-D may be less valid
as one study78 suggested that, raising cut-offs to 8–11 for
PHQ-9 can increase its validity but at the cost of lower
prevalence and more potential missing cases.

This meta-analysis has several limitations. First, we
only included “depression” and “anxiety” in original
search terms, and relevant adjectives such as depressive or
depressed were missing. A complementary search was
conducted in Google Scholar using updated search terms
(shown as the Method section) and the results showed that
no qualified studies were omitted. Second, heterogeneity
of variance still existed even after subgroup analyses were
conducted, the small number of included studies would
probably take the blame. Furthermore, quantitative anal-
ysis was not available for older adults with chronic ill-
nesses as there were only two included studies. Therefore,
results for this subpopulation were tentative and future
studies were needed to gain deeper insight.

This study has several strengths and implications for
clinical services. Having taken cultural factors into con-
sideration, we only focused on the Chinese older pop-
ulation. Our research has focalized implications for
Chinese geriatric mental health services in the post-pandemic
period as well as future public health disasters. Specifi-
cally, we found depressive and anxiety symptoms were

prevalent in older populations, especially among older
adults with chronic illnesses. As psychological services for
older adults in China are limited, these results call for
massive, early and effective deployment of mental health
aid for Chinese older adults to prevent the later outbreak of
mental health problems. Particularly, special attention
should be paid to those with chronic illnesses.

In conclusion, our study provides a snapshot of the mental
health impact of the COVID-19 pandemic on Chinese older
adults with different health conditions. During the pandemic,
roughly one fourth of older adults in general population and
of older adults infected by COVID-19 reported depressive
symptoms (26% and 27%, respectively), while prevalence of
depressive symptoms was as high as 61% among the older
adults with chronic illnesses. Anxiety was also prevalent
among older adults during the pandemic (14% for COVID-19
patients; 23% for adults in the general public). The presence
of anxiety symptoms was especially high among older adults
with chronic disease (85%) and among older adults from the
general public during the phase 2 of the pandemic (45%).
Considering the negative psychological impacts of the
pandemic, large-scale and timely mental health services for
older adults are necessary to prevent the outbreak of a mental
health tsunami following the acute phase of the pandemic.
Particular attention should be paid to older adults with chronic
diseases and more studies focusing on mental health are
needed on this subpopulation.
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