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Abstract
In order to propose better mental health interventions under the pandemic threat, the present study aimed to investigate whether
depression and anxiety are associated to Chinese adults’ perceptions of government’s pandemic responses and the personal
lifestyle changes imposed by those responses during the COVID-19 pandemic. We used a telephone survey with random
sampling and obtained a probability community sample of 616 adults (39.1% men; Mage = 41.7, SDage = 16.3) in Macao,
China in April 2020. The prevalence of 8.8% probable depression and 12.0% probable anxiety was observed in this sample.
Positive perceptions toward government’s pandemic responses were found to be negatively associated with probable depression
and probable anxiety (ORu = .36 and .41, p < .05). Three lifestyle-changing stressors (i.e., increased family conflict, friendship
deterioration, and weight gain), were commonly reported (29.9, 27.5, and 43.0% respectively), and displayed positive associa-
tions with probable depression (ORu = 1.67 to 1.87, p < .05) and probable anxiety (ORu = 1.54 to 2.10, p < .05). Our findings
suggest protective effects of perceived trust and satisfaction regarding government’s pandemic responses against mental distress
and the potential mental health threats from three pandemic-specific lifestyle-changing stressors. These findings can inform
clinicians and policymakers to better prepare for the mental health impacts of the current and future pandemics.
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Introduction

Ever since its outbreak in December 2019, Coronavirus
Disease 2019 (COVID-19) has posed unprecedented chal-
lenges to humankinds’ physical and mental health on a global
scale. By the end of July, the total number of confirmed
COVID-19 cases worldwide had mounted to 17,106,007 and
resulted in 668,910 deaths (World Health Organization
[WHO], 2020a). What is less visible from these numbers is
how COVID-19 has afflicted people with regard to their

mental health. Learning from past experience of similar public
health crises, such as Severe Acute Respiratory Syndrome
(SARS) and Ebola, the mental effects associated to epidemics
and pandemics appear to be more intense, pervasive, and en-
during than the merely physical effects of an infection (Cheng,
2004; Desclaux, Diop, Doyon, Hofman, & Au, 2017; Mak,
Chu, Pan, Yiu, & Chan, 2009). Depression and anxiety are
two commonly reported mental distress during pandemics
(Taylor, 2019). Although still limited in number and scope,
the evidence thus far has underscored the emergence of de-
pression and anxiety with the progress of the ongoing
COVID-19 pandemic in communities (e.g., E. P. H. Choi,
Hui, & Wan, 2020; González-Sanguino et al., 2020; Qiu
et al., 2020), and these effects are potentially long lasting
(Wang et al., 2020b). These studies have also examined the
correlates of mental distress during the COVID-19 pandemic,
but most of them either explored sociodemographic correlates
alone (e.g., Ahmed et al., 2020; Cao et al., 2020; Qiu et al.,
2020) or focused on relatively general risk/protective factors
(e.g., social media exposure; Gao et al., 2020). Further re-
search on pandemic-specific factors are warranted to inform
clinicians and policymakers to develop more tailored
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measures to manage the next stage of battling with the coro-
navirus and its influence, as well as enrich our collective
knowledge to better prepare for future epidemics/pandemics.
In the present study, we aimed to examine whether public
perceptions of government’s pandemic responses and their
experiences with respect to pandemic-imposed lifestyle
changes were associated with probable depression and anxiety
among Chinese community-dwelling adults in Macao, China.

The first confirmed COVID-19 case in Macao was discov-
ered on 22 January 2020, but Macao’s response to the pan-
demic had begun by 1 January 2020 (Macao SAR Centre for
Disease Control and Prevention, 2020b). On the community
level, a series of preventative measures were taken, which
included, but were not limited to, compulsory quarantine for
people returning from abroad, the shutdown of nonessential
services, the recommendation to work and study from home,
and a city lockdown. More detailed personal protective mea-
sures were issued on a personal level, such as wearing a face
mask in public, proper hand washing, and social distancing. In
addition to these overall measures, the Macao government
implemented the Guaranteed Mask Supply for Macao
Residents Scheme, which ensured a sufficient supply and or-
derly distribution of face masks to every resident (Macao SAR
Centre for Disease Control and Prevention, 2020a); this
scheme also effectively averted the panic buying and shortage
of personal protective equipment that was observed in other
regions (e.g., Leung, Lam, & Cheng, 2020). Up to the end of
July 2020, the Macao government had managed to contain the
spread of the coronavirus to 46 confirmed cases (i.e., 44
imported, two import-related, and zero local infection) with
zero mortality in Macao (Macao SAR Centre for Disease
Control and Prevention, 2020b); the government’s effective
management of the disease is rather remarkable for a region
with the highest population density in world.

Aside from effective government responses to the pandem-
ic, a successful control of the infection may also rely on public
perceptions towards these responses. During different types of
crises, positive public perceptions toward government/institu-
tions, including public trust and satisfaction, have been key
factors that not only enhance the public compliance with pre-
cautionary measures (Blair, Morse, & Tsai, 2017; Nilima,
Kaushik, Tiwary, & Pandey, 2020; Vinck, Pham, Bindu,
Bedford, & Nilles, 2019), but also in their capacity to exert a
protective effect against depression and anxiety (Bäuerle et al.,
2020). In contrast, a lack of trust in government and/or its
institutions has been found to be related to noncompliance
with disease control interventions (Blair et al., 2017) and an
elevated level of anxiety in the face of epidemics (Cheung &
Tse, 2008; Hayllar, 2007). Therefore, we hypothesized a neg-
ative correlation between positive perceptions toward govern-
ment’s pandemic responses and probable depression/anxiety
reported by Chinese community-dwelling adults during the
COVID-19 pandemic in the present study.

Inevitably, some governmental regulations and guid-
ance in response to COVID-19, such as community lock-
down, working from home, and social distancing, have
imposed restrictions on people’s autonomy with respect
to daily activities and even required lifestyle changes.
Such restrictions may bring new stressors on both an inter-
personal level, such as presenting challenges to one’s so-
cial support system (e.g., family and friends) and on an
intrapersonal level, in that one’s physical health and self-
image (e.g., weight gain) may be threatened, and such
stressors have been shown to be associated with higher
levels of depression and/or anxiety (H. Choi & Marks,
2008; Jorm et al., 2003; Lee, Jobe, & Mathis, 2020).
Studies have revealed adverse outcomes of the COVID-
19 pandemic on family relations, including deteriorated
parent-child relationships after a one-month quarantine at
home (Zheng, Li, Zhang, Jin, Li, Cao et al., 2020), an
upsurge in incidents of domestic violence (Bradbury-
Jones & Isham, 2020), and a spike in divorce rates (Y.-L.
Liu, 2020). During the lockdown, lack of personal space
and increased boredom at home (Wang, Zhang, Zhao,
Zhang, & Jiang, 2020), together with financial stress
caused by the coronavirus-burdened economy (Romano,
2020), are likely to be sources of increased family conflict.
In the meantime, friendships are also challenged by a dra-
matic decrease in real-life interactions during the pandem-
ic. In this study, we therefore examined how commonly the
two interpersonal stressors (i.e., increased family conflict
and friendship deterioration) were experienced during the
pandemic among Chinese adults and whether they would
be associated with probable depression and anxiety.

Weight gain is another noticeable phenomenon during the
COVID-19 pandemic (Balzer, 2020) and was thus proposed
as a potential intrapersonal-level stressor associated with de-
pression and anxiety in the current study. On the one hand, the
social distancing and stay-at-home orders tend to decrease
individuals propensity to engage in physical activities and
increase their tendency toward more sedentary activities, both
of which contribute to a higher risk of weight gain (Rundle,
Park, Herbstman, Kinsey, &Wang, 2020). On the other hand,
as COVID-19 is highly contagious, with potentially fatal out-
comes, the virus is also likely to induce the likelihood of
stress, which can lead to greater consumption of foods high
in sugar and fat, contributing to the development of obesity
(Torres & Nowson, 2007). Weight gain, no matter how it
occurs, has been found to be associated with elevated levels
of depression and anxiety (Jorm et al., 2003). Moreover, de-
pressive mood and anxiety may further lower one’s social and
physical activity levels and exacerbate the vicious cycle of
obesity and distress (de Wit et al., 2010). In this study, we
examined the extent to which Chinese adults experienced
weight gain during the COVID-19 pandemic and whether this
stressor was associated with probable depression and anxiety.
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Methods

Respondents and Procedures

In April 2020, we conducted a telephone survey in Macao,
China with a two-stage cluster random sampling method and
acquired a probability sample of local Chinese. The inclusion
criteria were both male and female local adult residents
(18 years old or above), who were able to understand and
speak either Cantonese or Mandarin Chinese. We first ran-
domly selected households from the latest Macao phonebook
in the first stage and then invited one adult, the one who
mostly recently had his/her birthday among all the eligible
respondents in the household (i.e., last-birthday rule;
Gaziano, 2008), to take the survey in the second stage.
Trained research assistants briefed the chosen respondents
on the study aims and their rights as study participants. Only
those who gave oral consent to participate in the study
responded to the formal telephone survey, and no one received
monetary incentives. An ethical approval for this study was
obtained from the affiliated university of the corresponding
author and the study was carried out in accordance with the
1964 Declaration of Helsinki and its later amendments.

Six hundred and sixteen respondents completed our tele-
phone survey. According to the calculation method proposed
by the American Association for Public Opinion Research
(2016), the cooperation rate, which was the percentage of all
cases interviewed versus all eligible respondents ever
contacted, was 89.9%. This sample was comprised of 39.1%
men (95% CI [35.2%, 43.0%]) and 60.9% women (95% CI
[57.0%, 64.8%]) with an average age of 41.7 years (SD =
16.3 years; range = 18 to 87 years). Most of the respondents
had received education at the tertiary level (51.9%), followed
by 25.6% at the senior level and 12.8% at the junior level. The
majority of the respondents had a full- or part-time job
(63.0%) whereas the rest were students (13.3%), retired
(12.7%), homemakers (7.0%), unemployed (3.2%), or others
(0.8%). None of them had prior infection by COVID-19, and
10 respondents (1.6%) reported having had a family member
or friend infected.

Measures

Probable Depression and Anxiety

Two 7-item subscales from the Chinese version of the 21-item
Depression Anxiety Stress Scale (DASS-21; Moussa,
Lovibond, & Laube, 2001) were used to assess depressive
(e.g., “I couldn’t seem to experience any positive feeling at
all.”) and anxious symptoms (e.g., “I felt I was close to pan-
ic.”) in the past week on a 4-point Likert scale, in which
responses ranged from 0 = did not apply to me at all to 3 =
applied to me very much or most of the time. The Cronbach’s

alpha for depression and anxiety was .83 and .81, respectively.
The total score of each subscale was multiplied by two to
compute a composite score for depression and anxiety, which
ranged from 0 to 42. A higher score indicated more symptoms
of the corresponding mental distress. According to Moussa
et al. (2001), a set of four cutoff points was utilized to catego-
rize depression symptoms at mild (≥ 10), moderate (≥ 14),
severe (≥ 21), and extremely severe (≥ 28) levels, and for
anxiety symptoms at mild (≥ 8), moderate (≥ 10), severe (≥
15), and extremely severe (≥ 20) levels. Consistent with pre-
vious studies (Chen, Tong, Wu, Lau, & Zhang, 2018; Wang
et al., 2020a), the cutoff points for moderate levels were
adopted for identifying probable cases with depression (i.e.,
≥ 14; hereinafter probable depression) and anxiety (i.e., ≥ 10;
hereinafter probable anxiety). Because the two DASS-21 sub-
scales did not display a satisfactory discriminant validity in
our study (i.e., both construct’s average variance extracted
[0.42 and 0.37] were smaller than their squared correlation
[0.83] in the model; Fornell & Larcker, 1981), we also com-
puted an “overall psychological distress” composite score by
summing up the depression and anxiety scores as an addition-
al reference score for comparison.

Positive Perceptions toward government’s Pandemic
Responses

In this study, positive perceptions towards government’s re-
actions to the pandemic (hereinafter referred to as perceptions
toward government) were used to measure one’s trust and
satisfaction regarding the local government’s actions taken
to combat the pandemic. This construct was measured by
three items that were rated on a 5-point Likert scale, which
ranged from 1 = extremely unconfident/dissatisfied to 5 = ex-
tremely confident/satisfied: (1) “How much confidence do
you have that the local government can successfully combat
the COVID-19 pandemic?” (2) “To what extent are you sat-
isfied with the local government’s policies against the pan-
demic?” and (3) “To what extent are you satisfied with the
local government’s performances against the pandemic?”
Similar items and scaling methods were used in measuring
related public perceptions towards authorities and/or govern-
ments in previous studies (e.g., Ryzin, 2004). The internal
consistency of the three items was .80 in the present study.
By averaging the three item scores, the composite score was
computed for an overall perception, with a higher score indi-
cating a more positive perception toward government’s
reactions.

Interpersonal and Intrapersonal Stressors
during the Pandemic

The three stressors, which included increased family conflict,
friendship deterioration, and weight gain, all of which were
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deemed to be induced by the pandemic, were measured by
three single-item scales: (1) “To what extent have your family
conflicts increased due to the pandemic?” (2) “To what extent
have your relationships with friends deteriorated due to the
pandemic?” and (3) “To what extent have you gained weight
due to the pandemic?” The respondents rated them on a 5-
point Likert scale, which ranged from 1 = not at all to 5 = a
great deal, and hence a higher score represented a greater
degree of influence from the corresponding stressor.

Demographic Variables

Four general aspects of demographics were assessed, including
gender, age, educational attainment, and working status (i.e.,
employed [full- or part-time], unemployed, retired, student,
homemaker, and others). Respondents were also asked to report
whether they and their family/friends had ever had COVID-19.

Statistical Analysis

After delineating the sample profiles and core constructs with
descriptive statistics, we first explored the associations of
depression/anxiety symptoms to the hypothesized correlates
with Pearson’s r for bivariate correlation in SPSS 25.0 (IBM,
2017). Subsequently, we tested the hypotheses regarding
probable depression and anxiety by performing two sets of
eight simple logistic regressions: first without and then con-
trolling for gender, age, and education attainment. Finally, one
multiple logistic regression was each performed to test the
effects of all the proposed correlates together on probable
depression and probable anxiety, respectively, after adjusting
for gender, age, and education attainment. One additional
multiple regression was conducted for depressive symptoms,
anxiety symptoms, and overall psychological distress, respec-
tively. All the regressions were conducted in Mplus 7.3
(Muthén & Muthén, 2012). The robust Maximum
Likelihood (MLR), which does not assume multivariate nor-
mality and takes missing values into account, was chosen as
the estimation method, albeit the cases with missing values at
X-position were excluded from the model by default. In all
these models, we treated (1) depression, anxiety, and overall
psychological distress as dependent variables (binary form for
logistic regression analyses while continuous form for multi-
ple regression analyses), (2) perceptions towards government,
increased family conflict, friendship deterioration, and weight
gain as independent variables, and (3) gender, age, and edu-
cational attainment as controlling variables.

Results

The prevalence of probable depression was 8.8% (95% CI
[6.6%, 11.0%]); specifically, 5.2% of the respondents were

considered to have moderate levels, 2.1% severe, and 1.5%
extremely severe. The prevalence of probable anxiety was
12.0% (95% CI [9.4%, 14.6%]), which corresponds to 7.5%
of respondents of moderate levels, 1.8% severe, 2.8% ex-
tremely severe. Men, compared to women, appeared to be
more likely to suffer from both probable depression (rpb =
−.10, p = .01; 12.4% vs. 6.4%) and probable anxiety (rpb =
−.09, p = .01; 15.8% vs. 9.6%). Younger respondents were
more vulnerable to probable anxiety (rpb = −.10, p = .01) but
not depression (p > .05). No significant association was ob-
served between educational attainment and probable
depression/anxiety (p > .05).

The majority of the respondents reported being satisfied or
extremely satisfied with the government’s pandemic-related
policies (91.4%) and performance (92.4%), whereas 94.0%
felt confident or extremely confident in the government’s suc-
cess in combating the pandemic. Regarding stressors that re-
spondents reported experiencing at least to some extent (item
score ≥ 2) during the pandemic, 29.9% reported an increase in
family conflict, 27.5% friendship deterioration, and 43.0%
weight gain. As shown in Table 1, a strong, positive correla-
tion was observed between probable depression and probable
anxiety (φ = .57, p < .001). The three stressors showed posi-
tive correlations with probable depression and probable anxi-
ety (rpb = = .19 to .29, p < .001), whereas perceptions toward
government, which were favorable with respect to its response
to the pandemic, was negatively correlated with probable de-
pression and probable anxiety (rpb == − .17 and − .16,
p < .001).

The simple logistic regressions displayed similar results
both with or without adjusting for gender, age, and education
attainment (see Table 2). Those who perceived a higher level
of positive perceptions toward government (ORu = 0.36 and
0.41, ORa = 0.40 and 0.50) were less likely to suffer from
probable depression and probable anxiety. In contrast, those
who reported a higher level of increase in family conflict
(ORu = 1.86 and 2.10, ORa = 1.85 and 2.01), friendship dete-
rioration (ORu = 1.87 and 1.66, ORa = 1.95 and 1.72), and
weight gain (ORu = 1.67 and 1.54, ORa = 1.85 and 1.59) were
more likely to be inflicted by probable depression and proba-
ble anxiety.

As shown in Table 3, after adjusting for differences in
gender, age, and education attainment, multiple logistic re-
gression results showed that the strongest correlate for proba-
ble depression was positive perceptions toward government
(ORa = 0.38), followed by weight gain (ORa = 1.56), friend-
ship deterioration (ORa = 1.49), and increased family conflict
(ORa = 1.45), all of which explained 27.4% variance of prob-
able depression. As for anxiety symptoms, positive percep-
tions toward government (ORa = 0.53) and increased family
conflict (ORa = 1.77) appeared as the stronger factors, while
and friendship deterioration (ORa = 1.38) and weight gain
(ORa = 1.25) were weaker factors, especially with a marginal
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significance (p = .09) for the weight gain. The overall ex-
plained variance of anxiety symptoms was 22.5%.

The linear relationship of depressive and anxiety symptoms
and overall psychological distress with the hypothesized four
IVs was also explored with three additional multiple regres-
sion analyses, controlling for gender, age, and educational
attainment (see Table 4). The depressive and anxiety symp-
toms, corresponding to its converted DASS-21 subscale score,
were treated as continuous variables in the models; while
overall psychological distress, referring to the composite score
of depression and anxiety symptoms, was also included in the
model as a continuous variable. Similar to the multiple logistic
regression results, we found a significant effect of perceptions
toward government at a negative direction (β = −0.20,
p < .001) and of increased family conflict, friendship deterio-
ration, and weight gain at a positive direction (β= 0.11 to
0.23, p = <.001 to .04) on depressive symptoms, which ex-
plained 20.5% of the variance of depressive symptoms as a
whole. Regarding anxiety symptoms, we found that the mul-
tiple regression model explained 19.9% of the variance of
anxiety symptoms. Although a non-significant effect of
weight gain was found (β= 0.06, p = .20), perceptions toward
government displayed a negative correlation on anxiety symp-
toms (β= −0.16, p = .007); in contrast, both increased family
conflict and friendship deterioration showed a positive asso-
ciation with anxiety symptoms (β= 0.29 and 0.13, p = <.001

and .03). Furthermore, the third multiple regression explained
22.2% of the variance of overall psychological distress and
demonstrated a similar associative pattern as that of anxiety
symptoms (i.e., a significant effect of all the other correlates
except for weight gain [p = .06]).

Discussion

With a random sample of Chinese adults in Macao, the prev-
alence of probable depression (DASS-21 Depression ≥14) and
probable anxiety (DASS-21 Anxiety ≥10) in April 2020 was
8.8 and 12.0%, respectively. These percentages are lower than
those observed inmainland China during the early outbreak of
the pandemic (DASS-21 Depression [≥ 14]: 16.5%, DASS-21
Anxiety [≥ 10]: 28.8%, in data collected during 31st Jan to
2nd February 2020; Wang, Pan, et al., 2020a) and also lower
than those from a recent study conducted in Hong Kong
(PHQ-9 Depression [≥ 10]: 19%, GAD Anxiety [≥ 10]:
14%, in data collected during 24th April to 3rd May 2020;
Choi et al., 2020). The relatively lower prevalence of probable
depression and anxiety was plausibly linked to the timing of
our data collection (i.e., 11-20th April 2020), during which the
pandemic seemed better under control locally with the inci-
dences dropping to zero (from 8th April to 25th June 2020;
Macao SAR Centre for Disease Control and Prevention,

Table 1 Descriptive statistics and bivariate correlations of core constructs (N = 616)

M (SD) 1 2 3 4 5 6 7 8

1. Probable depression 0.09 (0.28) 1

2. Probable anxiety 0.12 (0.33) .57*** 1

3. Depressive symptoms 4.03 (6.27) .81*** .65*** 1

4. Anxiety symptoms 3.26 (5.54) .64*** .83*** .79*** 1

5. Psychological distress 7.29 (11.19) .77*** .77*** .95*** .94*** 1

6. Perceptions toward government 4.26 (0.52) −.17*** −.16*** −.25*** −.21*** −.24*** 1

7. Increased family conflict 1.46 (0.85) .22*** .29*** .33*** .35*** .36*** −16*** 1

8. Friendship deterioration 1.45 (0.87) .23*** .19*** .28*** .25*** .28*** −.05 .26*** 1

9. Weight gain 1.77 (1.07) .20*** .19*** .22*** .19*** .21*** .02 .34*** .29***

*** p < .001. The phi coefficient (φ) was reported for the correlation between the two dichotomous variables, probable depression and probable anxiety.
Other correlations were calculated with Pearson’s r or its special form, point biserial correlation (rpb)

Table 2 Simple logistic
regressions of probable
depression and probable anxiety

Probable Depression Probable anxiety

ORu [95% CI] ORa [95% CI] ORu [95% CI] ORa [95% CI]

Perceptions toward
government

0.36 [0.22, 0.59]* 0.40 [0.23, 0.67]* 0.41 [0.26, 0.65]* 0.50 [0.31, 0.81]*

Increased family conflict 1.86 [1.47, 2.37]* 1.85 [1.43, 2.40]* 2.10 [1.66, 2.64]* 2.01 [1.58, 2.56]*

Friendship deterioration 1.87 [1.48, 2.36]* 1.95 [1.48, 2.56]* 1.66 [1.34, 2.05]* 1.72 [1.36, 2.18]*

Weight gain 1.67 [1.36, 2.04]* 1.85 [1.47, 2.33]* 1.54 [1.29, 1.84]* 1.59 [1.31, 1.94]*

* p < .05. ORu odds ratio unadjusted. ORa odds ratio adjusted by gender, age, and education attainment
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2020a). However, other studies have warned that there may be
a delayed effect of pandemic-related mental distress at a
desynchronized pace with the development of the pandemic
(X. Liu et al., 2012; Taylor, 2019), and thus policymakers and
mental health professionals are advised to take necessary pre-
cautions and interventions for a potential rise in depression
and anxiety in Macao and other regions with a greater accu-
mulated intensity.

The identified protective and risk factors for probable
depression/anxiety cases (by logistic regression analyses)
were more or less identical to those for the symptom severity
of depression, anxiety, and overall psychological distress (by
multiple regression analyses). The invariance of these findings
across analyses indicates that the salient protective and risk
factors remained the same for those who suffered from both
types of psychological distress across the severity spectrum in
our sample. We may further infer from these findings that our
identified protective and risk factors can be applied to different
levels of preventions among community-dwelling Chinese
adults to intervene before mental effects occur, screening to
identify mental distress in the earliest, and managing related
distress after diagnosis. In the following, we will discuss each
of these identified proactive and risk factors in detail.

Consistent with our hypothesis, we found that favorable
perceptions toward the government’s proactive response to
the pandemic was negatively associated with both depression
and anxiety. Similar patterns of negative associations have
been observed between public perceptions of strong

leadership by the government and worries or depression in a
58-country survey during the COVID-19 pandemic (Fetzer
et al., 2020). The generally high public trust and satisfaction
toward the government reported by the majority of our respon-
dents (91.4–94.0%) appeared to be in line with the relatively
lower prevalence of probable depression/anxiety in Macao
when compared to neighboring regions. In addition, other
studies have shown that the more confident and satisfied res-
idents were with their government’s leadership in combating
the pandemic, the more likely they were to comply with those
personal preventative measures advocated by the government
(Nilima et al., 2020). Therefore, these perceptions may be the
key to promising pandemic-related outcomes in terms of both
physical and mental health. The pandemic experience of
Macao suggests that effective government measures are con-
ducive to earning public trust and satisfaction, while such
positive perceptions are highly plausible to inspire more con-
fidence in these measures along with individuals’ willingness
to sacrifice their short-term interests for mass cooperation with
the government and in the meantime lowering their mental
distress. In those countries/regions with low public trust in,
or satisfaction with, the government, related stakeholders are
advised to utilize this virtuous cycle: through respondingmore
promptly and effectively to the fluctuations of the ongoing
COVID-19 outbreaks and future epidemics/pandemics, they
may establish more favorable public perceptions toward
epidemic/pandemic-related measures, which may also lessen
the mental burdens associated with pandemics.

Table 3 Multiple logistic
regression of probable depression
and probable anxiety (N = 542)

Probable Depression Probable anxiety

B p ORa [95% CI] B p ORa [95% CI]

Perceptions toward government −0.97 .002 0.38 [0.21, 0.70] −0.65 .02 0.53 [0.31, 0.90]

Increased family conflict 0.37 .04 1.45 [1.02, 2.05] 0.57 <.001 1.77 [1.32, 2.38]

Friendship deterioration 0.40 .02 1.49 [1.06, 2.10] 0.33 .04 1.38 [1.02, 1.88]

Weight gain 0.44 .004 1.56[1.15, 2.11] 0.23 .09 1.25 [0.97, 1.62]

R2 = .274 R2 = .225

ORa Odds ratio adjusted by gender, age, and education attainment

Table 4 Multiple regression of depressive and anxiety symptoms (N = 542)

Depressive symptoms Anxiety symptoms Psychological distress

β [95% CI] p β [95% CI] p β [95% CI] p

Perceptions toward government −0.20 [−0.31, −0.10] <.001 −0.16 [−0.28, −0.05] .007 −0.20 [−0.30, −0.09] <.001

Increased family conflict 0.23 [0.11, 0.36] <.001 0.29 [0.18, 0.41] <.001 0.27 [0.16, 0.39] <.001

Friendship deterioration 0.15 [0.03, 0.26] .01 0.13 [0.02, 0.24] .03 0.15 [0.03, 0.26] .01

Weight gain 0.11 [0.01, 0.21] .04 0.06 [−0.03, 0.16] .20 0.09 [−0.004, 0.19] .06

R2 =.205 R2 =.199 R2 =.222

Gender, age, and education attainment were controlled for all the multiple regressions
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When looking into the three lifestyle-changing stressors,
we observed that a sizable proportion (29.9%, 27.5%, and
43.0%) of our respondents suffered to a certain extent from
an increase in family conflict, deterioration in friendships, and
weight gain, respectively, during the pandemic. As hypothe-
sized, the former two interpersonal stressors were positively
associated with probable depression/anxiety among Macao
residents. In particular, the increased level of family conflict
due to the pandemic reported by our Chinese respondents
emerged as the most salient risk factor of their probable anx-
iety. For possible remedies, parents are advised to engage
more in daily rituals that can improve family relationships
and help to pass the time (World Health Organization
[WHO], 2020b); government and related parties are recom-
mended to bemore alert to increased domestic violence during
the pandemic and to collaborate with clinicians to provide
therapeutic support (Bradbury-Jones & Isham, 2020;
Campbell, 2020). Proper use of social media for online inter-
action and communication may be promoted, particularly in
older adults (Armitage & Nellums, 2020), as a means to com-
pensate for the lack of offline interpersonal contact. Weight
gain also displayed a positive correlation with depression and
anxiety symptoms, but it was a stronger risk factor for depres-
sion than for anxiety. The latter finding was consistent with
previous studies (e.g., Rivenes, Harvey, & Mykletun, 2009;
Strine et al., 2008). To cope with pandemic-related lifestyle
changes, which involve but are not limited to the aforemen-
tioned three stressors, tailored guidelines are needed to coach
individuals on how to prevent and deal with the emergence of
potential problems due to the lack of personal space at home,
how to maintain an effective social support system in the face
of social distancing, and how to regulate diet and increase
exercise levels indoors (Mackolil & Mackolil, 2020).
Clinicians are recommended to consider these identified
lifestyle-changing stressors during the early detection of and
the intervention design for depression and anxiety. They may
also design specialized trainings on emotional management
through various online platforms to encourage citizens to en-
rich their knowledge and enhance their skills in performing
daily activities to enhance mental health on their own and in
the early identification of the potential need to seek profes-
sional help (Bavel et al., 2020; Taylor, 2019).

The present study is limited in several aspects. First, due to
its cross-sectional design, we cannot trace changes in respon-
dents’ mental status over time and further test our hypotheses
as the external environment changes, nor can we make causal
inferences on the relations of the identified protective and risk
factors to mental distress. The present study relies on subse-
quent studies with longitudinal or experimental designs for
additional explorations, especially the plausible interaction
between stressors and mental distress in a recursive loop.
Second, self-constructed scales were used in this study to as-
sess COVID-19 stressor variables because validated scales

were not available, while a satisfactory discriminant validity
of DASS-21 depression and anxiety subscales was not obtain-
ed in our study. Subsequent studies with broader scopes may
further examine these scales. Third, as Macao provides a mac-
ro environment of few COVID-19 infections, we encourage
replication studies of our findings in regions with more
COVID-19 infections, so that the robustness of these
pandemic-related factors can be tested. In addition, the focus
of this study was on pandemic-related factors related to gov-
ernment and lifestyle changes only and thus missed other gen-
eral trait factors, such as personal adaptive coping strategies
(Polizzi, Lynn, & Perry, 2020), which are worth further con-
sideration together with our pandemic-specific factors.
Therefore, future studies are encouraged to broaden the scope
of protective and risk factors to delineate a more comprehen-
sive picture of individuals’mental health under the conditions
of a pandemic.

Conclusions

The present studymade the first attempt to examine how one’s
perceptions toward the government’s pandemic responses and
lifestyle-changing stressors during the COVID-19 pandemic
were associated with his/her probable depression and probable
anxiety among Chinese residents with a probability commu-
nity sample. Our findings suggest that perceived trust and
satisfaction in the local government’s actions and outcomes
may be salient factors in one’s mental disorder development
during a public health crisis. Meanwhile, three lifestyle-
changing stressors associated to the pandemic-related mea-
sures, namely increased family conflict, friendship deteriora-
tion, and weight gain, were identified as potential risk factors
for an increased likelihood of both probable depression and
probable anxiety in the face of the pandemic. Policymakers
and health professionals may consider these three stressors
when designing screening tools and prevention/intervention
programs to mitigate the mental impact associated with the
current, as well as future pandemics, and to help prepare for
the potential rise of mental distress as the pandemic develops
and for its prolonged aftermath effects.
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