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Abstract
Purpose To examine the joint associations of civil unrest and COVID-19 with probable anxiety and depression during the 
first half of 2020 in Hong Kong. Associations were compared between persons with low or high assets.
Methods A population-representative sample of 4011 Hong Kong Chinese residents aged 15 years or older were recruited 
between February and May 2020. Respondents reported current anxiety and depressive symptoms, unrest stress, COVID-19 
stress, assets (savings and home ownership), and demographics.
Results Stress due to unrest and COVID-19 was associated with higher prevalence of probable anxiety and depression; 
persons with both stressors had higher prevalence. This pattern was consistent among persons with low or high assets, but 
the probabilities of mental disorder were substantially higher among persons with fewer assets.
Conclusions The effect of stressors on probable anxiety and depression are cumulative: persons with stress due to civil unrest 
and to COVID-19 reported more mental disorders than persons with stress due to only one, or none of these factors. Overall 
high assets appear to buffer the consequences of stressors, lowering the risk of mental disorder.
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Introduction

Anti-extradition law amendment bill (anti-ELAB) movement 
was initiated following the introduction of a controversial 
bill that would have allowed people in Hong Kong to be 
extradited to Mainland China. Massive protests directed 

towards the Hong Kong Special Administration Region 
(SAR) Government began in June 2019. Despite the Hong 
Kong government’s eventual withdrawal of the bill, the anti-
ELAB movement transformed into large-scale demonstra-
tions and protests throughout Hong Kong. These protests 
escalated into violent clashes with police on the streets and 
in shopping malls, occupation of major roads and public 
transportation, and break-in and vandalism of government 
buildings and China-based shops, restaurants, and banks. 
The 2019–2020 anti-ELAB movement in Hong Kong is the 
largest scale social/political movement in terms of popu-
lation participation in Greater China since the Umbrella 
Movement in 2014 and the Tiananmen Square protests in 
1989. An estimated 1–2 million of the 7.5 million Hong 
Kong people reportedly participated in different forms of 
protests [1]. Over 9000 protesters have been arrested since 
June 2019, among whom 1972 have been prosecuted and 62 
have been convicted at the time of writing.

Compounding this particular set of challenges, corona-
virus disease 2019 (COVID-19) emerged in Hong Kong 
in late January 2020. COVID-19 eventually evolved into a 
pandemic affecting more than 200 countries or territories 
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worldwide, almost 20 million confirmed cases and over 
700,000 deaths to date. Different forms of lockdown, quar-
antine, and social distancing were implemented throughout 
Hong Kong, restricting the mobility of people within com-
munities and countries and across countries and regions.

Significant mental disorder or emotional distress has been 
reported in populations during and after large-scale social 
movements [2, 3, 4], which can contribute to higher subse-
quent psychiatric symptoms [5]. In addition, emerging evi-
dence is showing that the threat to health and the economic 
downturn of the COVID-19 pandemic likely also incur a 
burden on population mental health [6]. This suggests that 
Hong Kong residents were at particular risk of poor mental 
health during this period.

This study examined the joint associations of unrest stress 
and COVID-19 stress with probable anxiety and depression 
in the first half of 2020. Previous theoretic and empiric work 
suggests that the impact of stressors on mental health com-
pounds [7]. In particular, existing evidence suggests that 
persons with fewer resources before large-scale events or 
with prior vulnerabilities—including persons with histories 
of childhood abuse [8] and younger adults with adolescent 
traumatic exposure [9]—would be at greater risk of poor 
mental health in this context. We, therefore, assessed the 
role that stressors related to the unrest and to COVID-19 
played in shaping symptoms of probable anxiety and depres-
sion in Hong Kong, and the group that was most affected by 
these stressors. We were particularly interested in whether 
stressors and probable anxiety and depression differ across 
people with different levels of assets. Assets such as sav-
ings and cash or physical assets such as houses or apart-
ments are related to lower risk of depression independent of 
socioeconomic resources including income and education 
level [10]. Assets could, therefore, be of particular relevance 
during crises in cities such as Hong Kong, where the costs 
of property rental are high and could lead to the depriva-
tion of necessities, lower savings, and poorer mental health 
[11]. We anticipated that high unrest or high COVID-19 
stress alone will be associated with higher odds of probable 
anxiety and depression, while combined high unrest stress 
and high COVID-19 stress (i.e., combined high stress) will 
demonstrate the strongest positive associations with odds of 
probable anxiety and depression. The positive associations 
of unrest stress and COVID-19 stress with probable mental 
disorders will be stronger among persons with low assets 
relative to those with high assets, controlling for the effects 
of sociodemographics.

Methods

Respondents and procedure

Upon obtaining Ethics Committee’s approval from the uni-
versity, the Centre for Communication and Public Opinion 
Survey and Hong Kong Public Opinion Research Institute 
were contracted to recruit respondents and conducted tel-
ephone interviews between February 25 and May 1, 2020. 
Random digit dialing was conducted using a Computer-
Assisted Telephone Interview (CATI) system. A dual-frame 
approach of sampling with both landline and mobile phone 
numbers (50% each) was utilized. Telephone numbers were 
randomly extracted from databases of telephone numbers 
released by the Hong Kong Communication Authority. Eligi-
bility included (1) being a Hong Kong Chinese resident, (2) 
15 years of age or older, and (3) Cantonese-speaking. For the 
landline phone calls, if multiple household members were 
eligible after successful contact, the one with the closest 
birthday to the interview date was selected. CATI arranged 
further attempts for numbers that were “no answer,” “busy,” 
or “eligible respondent not at home.” Oral informed consent 
was obtained at the beginning of the interview. All inter-
views were conducted during both working and non-working 
hours from 2 to 10 pm on weekdays and weekends. A total 
of 4011 respondents were recruited (response rate = 38.3%, 
cooperation rate = 70.3%, error =  ± 2.7% (95% CI)). The 
participation and nonparticipation rates were acceptable 
and comparable with population-representative samples in 
prior studies in Hong Kong [2, 12, 13]. Detailed sampling 
information is summarized in Online Resource 1.

Measurements

Unrest stress. Respondents reported to what extent they felt 
distressed in the past 3 months by (1) government’s han-
dling of unrest, (2) confrontation between the police and 
the protestors, and the use of riot control measures includ-
ing physical assault, tear gas, and rubber bullets, and (3) 
widespread and continuous demonstrations and protests. 
Respondents rated the three items on a 4-point scale (0 = not 
at all, 1 = some, 2 = quite a bit, 3 = a lot). Scores of each item 
were recoded into low (not at all/some) and high (quite a 
bit/a lot). Items are summarized in Online Resource 2.

COVID-19 stress. Respondents reported the extent to 
which they worried about being infected with COVID-19 
or rated three items on perceived threat of life, long-term ill 
health, and treatment side-effect if they were infected with 
COVID-19 on a 4-point scale (Online Resource 2). Scores 
of the worry item were recoded into low (not at all/a little) 
and high (some/very much). The summed scores for health/
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life threat (Cronbach’s alpha = 0.81) were recoded into low 
and high by median split.

Probable anxiety. The Chinese version of the 7-item 
Generalized Anxiety Disorder (GAD-7) was used to assess 
anxiety symptoms in the past 2 weeks [14]. Severity of each 
symptom was rated on a 4-point scale (0 = not at all, 1 = on 
several days, 2 = on more than half of the days, 3 = nearly 
every day). Summed scores ranged from 0 to 21. Higher 
scores indicated greater severity of anxiety symptoms. The 
measure showed high internal consistency (Cronbach’s 
α = 0.92) and negative correlations with different dimen-
sions of self-rated health status across different populations 
[14]. Scores of 10 or higher were used to indicate clinical 
levels of anxiety symptoms [15]. Cronbach’s alpha in this 
study was 0.93.

Probable depression. The Chinese version of the 9-item 
Patient Health Questionnaire (PHQ-9) [16] was used to 
assess depressive symptoms in the previous two weeks on 
the same 4-point scale as GAD-7. Higher scores indicated 
higher depressive symptoms (range = 0–27). The Chinese 
version has demonstrated high internal consistency among 
Chinese (α > 0.80) [16]. Based on the previous population-
based studies among Chinese and results of an individual 
participant data meta-analysis [17], scores at or exceeding 
10 were used to define depression. In this study, Cronbach’s 
alpha was 0.86.

Assets. Savings indicated a liquid asset whereas 
home ownership indicated a physical asset [10, 18]. 
Respondents reported their savings in seven categories: 
none, less than HK$200,000; HK$200,000–$499,999; 
HK$500,000–$999,999; HK$1,000,000–$1,999,999; 
HK$2,000,000–$2,999,999; and HK$3,000,000 or above 
(US$1≈HK$7.80). They were reminded to take into account 
cash, money in savings or checking accounts, stocks, bonds, 
mutual/insurance funds, and retirement funds (i.e., Manda-
tory Providence Fund or pensions). Savings were recoded 
into low (< HK$200,000) and high (≥ HK$200,000) accord-
ing to Hong Kong population census data [19]. Respondents 
also reported whether or not they owned any houses/apart-
ments on a binary scale (no/yes). Low assets were defined 
as low savings and no home ownership, whereas high assets 
referred to high savings and/or home ownership.

Demographics. We used a standardized proforma to 
ask respondents’ age in years, gender (female vs. male), 
marital status (unmarried/divorced/widowed vs. married/
cohabitating), education level (primary or below and sec-
ondary vs. tertiary or above), employment status (depend-
ent/unemployed vs. employed), monthly household income 
(≤ HK$19,999, HK$20,000–$39,999, HK$40,000–$59,999, 
and HK$60,000–$79,999 vs. ≥ HK$80,000), and income 
change since the COVID-19 outbreak (decreased vs. 
increased/stable).

Analytic plan

Multiple imputation replaced missing data (< 1%). Unrest 
stress referred to high scores (quite a bit/a lot) on perceived 
stress from at least one of the three dimensions: govern-
ment’s handling, police’s confrontation with protests and riot 
control, and widespread protests. COVID-19 stress referred 
to high scores on worry (quite a bit/a lot) or high health/
life threat (> median). Four stress groups were created: (1) 
low unrest stress and low COVID-19 stress, (2) high unrest 
stress and low COVID-19 stress, (3) low unrest stress and 
high COVID-19 stress, and (4) high unrest stress and high 
COVID-19 stress. Prevalences of probable anxiety and 
depression in each stress group were illustrated for persons 
with low and high assets separately.

The group variable, together with gender, age group, 
marital status, education level, employment status, monthly 
household income, and income change, were included in 
adjusted multivariable logistic regression models. We 
included socioeconomic status (SES) and demographic 
variables that have been found to be closely associated with 
poorer mental health during ordinary time [20] or major 
crises including the current COVID-19 pandemic [2, 21]. 
Additional analysis tested the interaction effects between 
unrest stress and COVID-19 stress on probable anxiety and 
depression. Analyses were performed among respondents 
with low and high assets, respectively. In addition, giving 
the direct role of assets in protecting against mental health 
problems during the current COVID-19 pandemic [22], we 
also tested the interaction effects between stress group and 
assets on probable anxiety and depression to compare the 
stress group-outcome associations between low and high 
assets. Adjusted odds ratio (aOR) with 95% confidence 
interval (CI) indicated the associations of demographic and 
socioeconomic variables and the stress variables with each 
outcome. The logistic regression was conducted using the 
glm function of Stats Package in R software environment.

Results

Descriptive results

The current sample resembled the population in terms of 
gender, age group distribution, and education level [23]. 
Sociodemographic characteristics of the sample are sum-
marized in Table 1. Figures 1 and 2 show the prevalences 
of probable anxiety and depression. Highest prevalences 
were observed among respondents reporting combined high 
stress (low assets: 31.5–33.9%; high assets: 21.8–22.8%) 
and lowest among respondents reporting low stress over-
all (low assets: 3.5–14.6%; high assets: 3.8–6.1%). Preva-
lences were similar between respondents reporting low 
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unrest stress and high COVID-19 stress and those reporting 
high unrest stress and low COVID-19 stress (low assets: 
differences = 0–2.1%; high assets: differences = 0.5–1.2%). 
Higher odds of probable anxiety and depression were found 
in respondents with low assets relative to those with high 
assets (differences = 8.5–12.1%), except for probable anxi-
ety in the absence of both unrest and COVID-19 stress. The 
statistics are summarized in Table 2.   

Logistic regression models

Low assets. Controlling for demographic and socioeco-
nomic variables, higher odds of probable anxiety were 
found among respondents reporting high unrest stress and 
low COVID-19 stress (aOR = 5.4, 95% CI = 2.7–11.1), low 
unrest stress and high COVID-19 stress (aOR = 4.6, 95% 
CI = 2.0–10.4), and combined high stress (aOR = 13.1, 

95% CI = 6.6–26.1), relative to those with overall low 
stress. Higher odds of probable depression were found 
among respondents reporting high unrest stress and low 
COVID-19 stress (aOR = 1.6, 95% CI = 1.1–2.5) and 
combined high stress (aOR = 3.4, 95% CI = 2.3–5.0). The 
results are summarized in Table 3. The interaction effects 
between unrest stress and COVID-19 stress were non-
significant on probable anxiety and depression (Online 
Resource 3).

High assets. Controlling for demographic and socio-
economic variables, higher odds of probable anxiety were 
found among respondents reporting combined high stress 
(aOR = 5.8, 95% CI = 3.2–10.3), relative to those with over-
all low stress. Higher odds of probable depression were 
found among respondents reporting high unrest stress only 
(aOR = 1.8, 95% CI = 1.1–3.0) and combined high stress 
(aOR = 4.6, 95% CI = 2.8–7.4). The results are summarized 
in Table 3. The interaction effect between unrest stress 
and COVID-19 stress was significant on probable anxi-
ety (p = 0.04) but non-significant on probable depression 
(p = 0.16) (Online Resource 3). The positive associations 
of unrest stress and COVID-19 stress with probable anxiety 
was significant only in the presence of the other (aOR = 5.8, 
95% CI = 3.2–10.3, p < 0.01).

Interactions between stress group and assets. Significant 
interaction effects between stress group and assets were 
found on probable anxiety (ps < 0.05) but not on probable 
depression (ps > 0.05) (Online Resource 4). Specifically, the 
positive association of low unrest stress and high COVID-
19 stress with probable anxiety was significant at low 
assets (aOR = 3.2, 95% CI = 1.5–6.7) but not at high assets 
(aOR = 1.2, 95% CI = 0.5–3.3). The positive association 
of high unrest stress and low COVID-19 stress with prob-
able anxiety was significant at low assets (aOR = 3.5, 95% 
CI = 1.9–6.6) but non-significant at high assets (aOR = 1.6, 
95% CI = 0.9–3.1). Relative to those with overall low unrest-
COVID-19 stress, respondents reporting combined high 
stress showed higher odds of probable anxiety whether they 
reported low assets (aOR = 8.5, 95% CI = 4.7–15.2) or high 
assets (aOR = 6.3, 95% CI = 3.5–11.2) (Online Resource 5).

Discussion

The present study investigated the joint associations of 
unrest stress and COVID-19 stress with the odds of probable 
anxiety and depression in a population-representative sam-
ple of Hong Kong Chinese. We found higher prevalences of 
probable anxiety and depression among respondents report-
ing combined high stress overall. The risks of probable anxi-
ety and depression were higher among respondents with low 
assets (i.e., low savings and no home ownership), relative 
to those with high assets (i.e., high savings and/or home 

Table 1  Sociodemographic characteristics of the sample (n = 4011

a US$1 ≈ HK$7.80

Overall (n = 4011)

n %

Gender
 Male 1816 45.3
 Female 2195 54.7

Age
 15–24 579 14.4
 25–34 769 19.2
 35–44 769 19.2
 45–64 1315 32.8
 65 or above 579 14.4

Marital status
 Married 2221 55.4
 Unmarried/divorced/widowed 1790 44.6

Education level
 Tertiary or above 2019 50.3
 Secondary 1703 42.5
 Primary or no formal education 289 7.2

Employment status
 Employed 2458 61.3
 Dependent 1390 34.7
 Unemployed 163 4.1

Monthly household income (HK$)a

 $80,000 or above 636 15.9
 $60,000–$79,999 356 8.9
 $40,000–$59,999 869 21.7
 $20,000–$39,999 1177 29.3
 $19,999 or below 973 24.3

Income change
 Increased/stable 2699 67.3
 Decreased 1312 32.7
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Fig. 1  Prevalence (%) of prob-
able anxiety across different 
stressors among respondents 
with low and high assets

Fig. 2  Prevalence (%) of prob-
able depression across different 
stressors among respondents 
with low and high assets

Table 2  Prevalence of probable anxiety and depression in each stress group by low and high assets

a GAD-7 scores ≥ 10 were used to define probable anxiety
b PHQ-9 scores ≥ 10 were used to define probable depression

Low assets (n = 1779) High assets (n = 2232)

Number of 
respondents

Anxietya Depressionb Number of 
respondents

Anxietya Depressionb

% (n) % (n) % (n) % (n)

Low unrest stress, low COVID-19 stress 254 3.5 (9) 14.6 (37) 342 3.8 (13) 6.1 (21)
High unrest stress, low COVID-19 stress 507 15.8 (80) 19.7 (100) 782 6.5 (51) 10.2 (80)
Low unrest stress, high COVID-19 stress 133 15.8 (21) 21.8 (29) 113 5.3 (6) 9.7 (11)
High unrest stress, high COVID-19 stress 885 31.5 (279) 33.9 (300) 995 21.8 (217) 22.8 (227)



1504 Social Psychiatry and Psychiatric Epidemiology (2021) 56:1499–1508

1 3

Table 3  Multivariable logistic regression examining the associations of unrest stress and COVID-19 stress with probable anxiety and depression 
by low and high assets

OR adjusted odds ratio, CI confidence interval
a GAD-7 scores ≥ 10 were used to define probable anxiety
b PHQ-9 scores ≥ 10 were used to define probable depression
c US$1 ≈ HK$7.80

Low assets (n = 1779) High assets (n = 2232)

Anxietya Depressionb Anxietya Depressionb

aOR (95% CI) P aOR (95% CI) P aOR (95% CI) P aOR (95% CI) P

Gender
 Male 1.0 1.0 1.0 1.0
 Female 1.2 (0.9–1.6) 0.14 1.2 (1.0–1.6) 0.07 1.4 (1.1–1.8) 0.02 1.3 (1–1.7) 0.03

Age
 15–24 1.0 1.0 1.0 1.0
 25–34 1.5 (1.0–2.3) 0.03 1.4 (0.9–2.0) 0.10 0.9 (0.4–1.8) 0.73 0.8 (0.4–1.7) 0.65
 35–44 1.4 (0.8–2.2) 0.21 1.5 (0.9–2.3) 0.09 0.8 (0.4–1.7) 0.61 1.0 (0.5–2.0) 0.99
 45–64 1.1 (0.7–1.8) 0.57 1.2 (0.8–1.8) 0.32 0.4 (0.2–0.9) 0.02 0.7 (0.4–1.5) 0.42
 65 or above 0.9 (0.5–1.5) 0.61 1.4 (0.9–2.3) 0.14 0.5 (0.2–1.1) 0.07 0.7 (0.3–1.5) 0.37

Marital status
 Married 1.0 1.0 1.0 1.0
 Unmarried/divorced/wid-

owed
1.4 (1.1–1.9) 0.02 1.5 (1.1–1.9) 0.01 1.1 (0.8–1.4) 0.72 1.3 (1.0–1.7) 0.06

Education level
 Tertiary or above 1.0 1.0 1.0 1.0
 Secondary 1.4 (1.0–1.8) 0.03 1.4 (1.1–1.8) 0.01 0.9 (0.6–1.2) 0.44 1.4 (1.0–1.8) 0.03
 Primary or no formal 

education
1.8 (1.1–3.2) 0.03 1.6 (1.0–2.6) 0.06 0.9 (0.4–1.9) 0.79 2.2 (1.3–3.9) 0.01

Employment status
 Employed 1.0 1.0 1.0 1.0
 Dependent 1.2 (0.9–1.7) 0.19 1.1 (0.8–1.5) 0.53 1.3 (0.9–1.9) 0.18 1.3 (0.9–1.8) 0.19
 Unemployed 2.3 (1.4–3.6)  < 0.01 2.3 (1.5–3.6)  < 0.01 1.2 (0.5–2.7) 0.71 1.1 (0.5–2.3) 0.84

Monthly household income (HK$)c

 $80,000 or above 1.0 1.0 1.0 1.0
 $60,000–$79,999 0.9 (0.5–2.0) 0.88 0.7 (0.3–1.4) 0.28 1.1 (0.7–1.8) 0.56 1.3 (0.8–2.0) 0.35
 $40,000–$59,999 1.4 (0.8–2.4) 0.30 1.2 (0.7–2.0) 0.56 1.5 (1.1–2.2) 0.02 1.8 (1.2–2.6)  < 0.01
 $20,000–$39,999 1.3 (0.7–2.2) 0.40 1.3 (0.8–2.2) 0.24 1.1 (0.7–1.7) 0.61 1.6 (1.1–2.4) 0.01
 $19,999 or below 1.3 (0.7–2.3) 0.35 1.2 (0.7–2.0) 0.48 1.2 (0.7–2.0) 0.54 1.7 (1.1–2.7) 0.02

Income change
 Increased/stable 1.0 1.0 1.0 1.0
 Decreased 1.4 (1.1–1.8)  < 0.01 1.3 (1.0–1.6) 0.03 1.4 (1.1–1.9) 0.01 1.3 (1.0–1.6) 0.08

Stress group
 Low unrest stress and low 

COVID-19 stress
1.0 1.0 1.0 1.0

 High unrest stress and low 
COVID-19 stress

5.4 (2.7–11.1)  < 0.01 1.6 (1.1–2.5) 0.02 1.6 (0.8–2.9) 0.17 1.8 (1.1–3.0) 0.02

 Low unrest stress and high 
COVID-19 stress

4.6 (2.0–10.4)  < 0.01 1.5 (0.9–2.6) 0.14 1.2 (0.5–3.3) 0.68 1.4 (0.7–3.1) 0.38

 High unrest stress and high 
COVID-19 stress

13.1 (6.6–26.1)  < 0.01 3.4 (2.3–5.0)  < 0.01 5.8 (3.2–10.3)  < 0.01 4.6 (2.8–7.4)  < 0.01
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ownership). Among persons with low assets, high unrest 
stress and high COVID-19 stress, whether individually or 
combined, were associated with higher odds of probable 
anxiety, whereas at high assets only combined high stress 
was associated with a greater risk of probable anxiety. High 
unrest stress and combined high stress were positively asso-
ciated with the odds of probable depression across low and 
high assets.

We found that stress due to social unrest was an important 
determinant of anxiety and depressive symptoms even in the 
context of COVID-19 infection threat and the significant 
impact of infection control measures on people’s life [24, 
25]. While this is consistent with past work on the relation-
ship between civil unrest and poor mental health around the 
world including Hong Kong [3, 26], the observation of an 
increase in mental disorders despite ongoing threats from 
the pandemic is a sobering reflection on the importance of 
civil unrest and conflict for population mental health, and a 
concern that is ever more salient as civil unrest rises world-
wide [27].

Our findings of increased mental disorders linked to stress 
due to COVID-19 is consistent with prior studies that have 
demonstrated a mental health toll of large-scale severe infec-
tious diseases, including severe acute respiratory syndrome 
(SARS) [12], Ebola [28], and Middle East Respiratory Syn-
drome (MERS) [29]. Anxiety symptoms have been found 
to change during and after the outbreak of the SARS among 
population-representative samples, with levels peaking at 
the beginning of the SARS outbreak and then declining to 
baseline level post-epidemic [12]. There is evidence that 
the incidence of psychiatric disorders including anxiety and 
depression remained high at 12 months post-MERS among 
survivors in South Korea [30] and 30 months post-SARS 
among Chinese survivors in Hong Kong [31].

We found clear evidence of the cumulative effect of 
stressors in shaping mental disorders. This is consistent 
with sensitization [32] and stress proliferation [7] hypoth-
eses whereby the effect of stressors compounds the effect 
of other stressors, contributing to worse population men-
tal health. While there is relatively little literature that has 
shown the effect of cumulative stressors, most available evi-
dence primarily focuses on how distal traumatic exposure 
such as childhood abuse relates to stressors in adulthood 
and, in turn, contributes to poorer mental health [8, 9]. Pro-
cesses of stress proliferation have been investigated among 
persons with significant chronic stressors such as AIDS car-
egiving [7] and parenting for children with autism spectrum 
disorder [33].

Hong Kong is known as one of the world’s wealthiest 
societies, paradoxically with serious income inequality in 
comparison with other leading economies. Hong Kong is 
among the most unequal cities across the globe with a Gini 
coefficient of 0.539 [34]. Poverty and poor mental health 

are positively interrelated, and specifically, low SES could 
be a risk factor for mental health problems [35]. The defini-
tion of SES is broad whereas the measurement of SES is 
equivocal across prior studies [34–38]. Previous evidence 
showed that lower income, poorer employment status such 
as lower grade/rank of employment, and lower education 
level are common SES indicators that predicted poorer 
mental health outcomes [20, 35, 39]. Recent studies have 
extended the understanding of the positive links between 
poverty and mental health problems beyond these common 
SES indicators. A deprivation index (DI) has been used to 
indicate objective material and social deprivations independ-
ent of monetary income poverty. Deprivation was associated 
with higher levels of perceived stress and anxiety symptoms 
independent of sociodemographics [54].

In addition to deprivation, there is evidence showing a 
positive association between assets (e.g., properties and sav-
ings) and mental health independent of sociodemographics 
[10]. Assets can be understood as a long-term SES that is 
accumulated over time and remains relatively stable in the 
short run at the time of income change [40]. Consecutive 
large-scale crises like social unrest and COVID-19 have 
had adverse impact on Hong Kong economy. Massive civil 
unrest interfered with local commerce and transportation in 
the latter half of 2019 [41], whereas COVID-19 has posed 
major challenges to economic activities globally since early 
2020 [42]. Many industries such as tourism, retails, and 
aviation have been experiencing a significant plummet in 
business, resulting in mass layoffs [42]. Many people expe-
rienced reduced salaries, were placed on furlough, or even 
lost their jobs. In one of the most expensive cities with high 
costs of living especially on consumer goods and housing 
[43], there are neither specialized insurance nor assistance 
systems for unemployed persons in Hong Kong [44]. Hong 
Kong people could face more challenges in maintaining their 
standard of living during such a hard time than their coun-
terparts in other more developed cities in the UK or the US. 
Access to liquid and physical assets such as savings and 
properties could have a strong buffering effect on the nega-
tive mental health impact of unrest and COVID-19 stressors 
beyond SES among Hong Kong citizens [22].

Assets, particularly savings and home ownership, could 
be an important determinant of the association between 
compound stressors and probable anxiety and depression 
during a period of heightened stress due to social unrest 
and a pandemic. This reflects the centrality of assets as a 
protective factor for population mental health. While there is 
substantial evidence about the role of socioeconomic status, 
typically defined as income [45], as a determinant of mental 
health, there is substantially less evidence about the role of 
assets more generally. However, there is a growing body 
of literature showing that having assets outside of income 
protects against mental illnesses from depressive symptoms 
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[10] to suicidal ideation [46]. The adverse role of low assets 
in the context of mental health during times of crises is note-
worthy and often overlooked, even if it is not necessarily 
surprising. Assets including savings and household posses-
sions have been associated with lower psychological distress 
and depressive symptoms independent of income in coun-
tries without crises [47, 48]. Low-wage workers in manual 
labor and unskilled jobs are exposed both to a higher risk of 
infection and poor mental health at a time when populations 
are facing significant increases in unemployment triggered 
by COVID-19 infection control [42]. Persons with fewer 
assets, to begin with, facing a higher likelihood of unem-
ployment amid the pandemic, are then plausibly at greater 
risk of poor mental health [10, 27, 49].

Disruption to daily routines is associated with poorer 
mental health during crises [26, 55]. It is possible that hav-
ing assets such as liquid savings can help to avoid or mini-
mize disruptions due to social unrest; for example, persons 
with high assets may be more likely to use private transpor-
tation and have fewer disruptions from social unrest than 
persons with low assets, who may rely on public transporta-
tion and other services that were disrupted during the Hong 
Kong protests. Similarly, persons with high assets may be 
better able to protect themselves from COVID-19, by avoid-
ing crowded public places, by being able to work remotely, 
and by residing in more spacious housing that allows for 
social distancing, minimizing contagion. Meanwhile, per-
sons with low assets may be affected more by the social 
unrest and may also be more likely to contract COVID-19 
than their high assets counterparts. Thus, in this way, the 
stress of civil unrest and COVID-19 may be cumulative and 
may disproportionately affect persons with low assets, as 
seen in their higher risk of probable anxiety and depression 
than persons with high assets.

Limitations

Some limitations suggest caution in interpreting the current 
findings. First, our data are cross-sectional, limiting causal 
inference. This is generally a central concern in studies of 
social stressors and mental health, whereby each of these 
variables can drive the other. However, in the context of 
exogenous stressors such as a pandemic and social unrest 
it seems less likely that poor mental health is driving expo-
sure to these stressors lending credibility to the likelier 
causal associations inferred here. Second, we used diagnos-
tic screeners rather than clinical diagnoses to assess prob-
able anxiety and depression in the current study. We did 
use, however, the GAD-7 and PHQ-9, well validated and 
widely used with established norms across different Chi-
nese populations in Greater China [2]. Third, the generaliz-
ability of the current findings to other regions should be 
considered with caution. The incidence and mortality rates 

of COVID-19 were relatively mild in Hong Kong during the 
study period (Feb 25–May 1, 2020) compared to other major 
cities/regions such as New York, London, and Singapore. 
Nevertheless, prior studies have reported high prevalences 
of probable anxiety and depression amid COVID-19 pan-
demic in population-based studies in Hong Kong [50, 51], 
while COVID-19 related stressors/events were also found 
to be positively associated with mental illnesses across 
regions under the differing impact of COVID-19 [52, 53]. 
More research is needed to examine whether the mental 
health impact of civil unrest is stronger than that of the pan-
demic in regions that are more severely affected by social 
unrest. Fourth, more specific COVID-19 stressors were not 
assessed, although our findings documented some of the 
first preliminary evidence on the associations of unrest-
COVID-19 stressors with population mental health across 
persons with low and high assets.

Conclusions

This study provides initial evidence that can inform future 
research on population mental health during the pandemic 
particularly in regions affected by regular and widespread 
unrest or conflicts. Massive civil unrest against police vio-
lence and racism has been going on across different states in 
the U.S. since the death of George Floyd on May 25th, 2020. 
COVID-19 stress coupled with lingering concerns about 
poverty and racism in the US could therefore both contrib-
ute to initiating civil unrest and—as suggested in the cur-
rent study—unrest stress and COVID-19 stress can together 
lead to a higher risk of significant psychiatric symptoms in 
the population [27]. Considered the tremendous increase in 
COVID-19 infection rates across the globe, future studies 
could examine the impact of unrest and COVID-19 stress-
ors on mental health, especially among COVID-19 positive 
cases.
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