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A B S T R A C T   

Public health strategies to curb the spread of the coronavirus involve sheltering at home and social distancing are 
effective in reducing the transmission rate, but the unintended consequences of prolonged social isolation on 
mental health have not been investigated. We focused on Hong Kong for its very rapid and comprehensive 
response to the pandemic and strictly enacted social distancing protocols. Thus, Hong Kong is a model case for 
the population-wide practice of effective social distancing and provides an opportunity to examine the impact of 
loneliness on mental health during the COVID-19. We conducted an anonymous online survey of 432 residents in 
Hong Kong to examine psychological distress in the community. The results indicate a dire situation with respect 
to mental health. An astonishing 65.6% (95% C.I. = [60.6%, 70.4%]) of the respondents reported clinical levels 
of depression, anxiety, and/or stress. Moreover, 22.5% (95% C.I. = [18.2%, 27.2%]) of the respondents were 
showing signs of psychosis risk. Subjective feelings of loneliness, but not social network size, were associated 
with increased psychiatric symptoms. To mitigate the potential epidemic of mental illness in the near future, 
there is an urgent need to prepare clinicians, caregivers and stakeholders to focus on loneliness.   

1. Introduction 

The Corona Virus Disease 2019 (COVID-19), first started in China in 
December 2019, has spread across the globe within a few months and 
was declared a pandemic on March 11th, 2020. Many mental health 
professionals and scholars predict that the pandemic will have profound 
and long-lasting impact on mental health worldwide (Holmes et al., 
2020). Even prior to the current pandemic, mental illness was a global 
public health issue. According to the 2013 Global Burden of Diseases 
study, psychological disorders were the fifth leading cause of disability 
worldwide (Salomon et al., 2015). Anxiety disorders and major de-
pressive disorder each affected over 250 million people, and acute 
schizophrenia carried the highest disability weight of all diseases 
(Murray et al., 2015; Vos et al., 2015). Based on past observations of 
surges of psychiatric disorders and deaths by suicide following large- 
scale, life-threatening epidemics—for example, SARS in 2003 
(Cheung et al., 2008; Mak et al., 2009), the 2014–2016 Ebola epidemic 
(Jalloh et al., 2018), and the 1918–19 influenza pandemic 
(Mamelund, 2010; Wasserman, 1992)—and the unprecedented scale of 
the COVID-19 pandemic, the extraordinary societal burden of mental 
illness is likely to grow further and rapidly in the near future. Many 
expect a significant increase in the incidence of posttraumatic stress 

disorder (PTSD), depression, anxiety, substance use, suicide and other 
mental disorders, post-COVID among the survivors, their caregivers, 
and healthcare workers (Holmes et al., 2020). Indeed, preliminary re-
sults from China and Italy confirm the high prevalence of PTSD, an-
xiety, depression, and perceived stress among the survivors of COVID- 
19 and healthcare workers (Bo et al., 2020; Rossi et al., 2020). 

The mental health impact of COVID-19 will not be limited to those 
who are directly confronting (or have confronted) the disease. To 
contain the spread of the virus, nearly every country has implemented 
unprecedented levels and scales of quarantine, physical distancing, and 
even community lockdown. Although effective in flattening the epi-
demic curve (Matrajt and Leung, 2020), these public health strategies 
severely disrupt daily social life and limit interpersonal interactions 
with adverse consequences of social disconnection and loneliness, 
which play a central role in poor physical and mental health outcomes 
(Cacioppo et al., 2015). Loneliness has been linked to premature death 
from stroke and cardiovascular diseases (Valtorta et al., 2016), altered 
expression of genes involved in inflammation and antiviral response 
(Cole et al., 2015), as well as increased depression, generalized anxiety 
disorder, panic disorder, suicide risk and psychosis (Badcock et al., 
2020; Beutel et al., 2017). With the prolonged social distancing related 
to COVID-19, the general public will soon experience a surge in 
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physical and mental illness. Indeed, emerging data from China suggest 
increased incidence of mental illness among the general population 
following the COVID-19 epidemic (Gao et al., 2020; Wang et al., 2020). 
Preliminary data also support the association between increased lone-
liness and greater depression (Killgore et al., 2020), although this re-
lationship may be moderated by other psychological factors 
(Shrira et al., 2020). Further studies are needed to confirm the role of 
loneliness in mental health during COVID-19 with important factors 
likely impacting wellbeing controlled, and extend the investigation 
from depression and anxiety to other mental health concerns such as 
substance use and symptoms indicative of more severe disorders (e.g., 
psychosis). 

The present study examined wellbeing of the general public fol-
lowing prolonged social distancing during the COVID-19 pandemic, and 
the role of loneliness and social network. We selected one of the first 
regions affected by COVID-19 with strictly enforced quarantine and 
social distancing protocols since late January 2020—Hong Kong. Hong 
Kong is a Special Administration Region of China separated by a border 
with the mainland. In the first week of January, when the outbreak in 
Wuhan, China was first reported, Hong Kong started implementing 
rigorous preventive measures including quarantine, isolation, and so-
cial distancing, along with other hygiene practices such as wearing face 
masks. Despite its geographical proximity to China and the large 
number of visitors from China, Hong Kong has achieved a relatively flat 
epidemic curve and, as of June 7th, 2020, only four COVID-related 
deaths (Government of the Hong Kong Special Administrative 
Region, 2020). The rapid and comprehensive response of the commu-
nity is credited as the major reason for the success in containing the 
outbreak (Cowling et al., 2020). However, this early rapid response also 
means that the community has been living in prolonged social isolation 
since January 2020. We conducted an online survey of Hong Kong re-
sidents between March 31st and May 30th, 2020 to assess the physical 
and mental wellbeing after the city had implemented widespread social 
distancing for two months. We expected to observe high rates of 
common psychiatric symptoms (depression, anxiety, stress) as well as 
symptoms indicating emergence of severe mental illnesses (psychosis 
risk). Furthermore, we expected that high levels of loneliness would be 
observed and would significantly explain health and mental health 
status, even after controlling for other key factors likely impacting 
wellbeing. 

2. Methods 

2.1. Participants 

Respondents of this online survey were adults (age 18 or above), 
regardless of ethnic backgrounds and nationalities, currently residing in 
Hong Kong. A total of 555 unique visitors viewed the survey overview 
page in the period from March 31st, 2020 to May 30th, 2020, out of 
which 461 were eligible for the survey by answering 18 or above for 
age and selecting “yes” or “part of the time” for the question of Hong 
Kong residence. Of the eligible participants, 432 (93.7%) completed at 
least the demographics section and 347 (75.3%) completed the entire 
survey. Only respondents completed at least the demographics section 
(N = 432) were included in the analyses below. These respondents on 
average completed 87.6% (median = 100%; SD = 27.5%) of the 
survey. 

2.2. Procedure 

The survey was available in two languages (traditional Chinese and 
English) and was run on the Qualtrics online platform (Provo, UT). 
Links to the survey were circulated on social media, local online forums 
or websites, and via words of mouth to reach the target population of 
Hong Kong residents. The survey was anonymous as no identifying 
information (e.g., name, date of birth, contact information, IP address) 

was asked or recorded. The median time respondents spent on the 
survey was 10 min 33 s. This study received exempt determination from 
the University of Michigan Institutional Review Board (IRB# 
HUM00179454). 

2.3. Measures 

The survey consisted of 145 questions assessing participants’ de-
mographics, general health, mental health, loneliness, and social net-
work. The demographics and general health questions used in this 
survey (English version) can be found in Supplementary Information 1. 
Items related to mental health, loneliness, and social network can be 
found in prior publications (detailed below). 

For mental health, the 21-item version of the Depression Anxiety 
Stress Scales (DASS-21) (Lovibond and Lovibond, 1995a; Taouk Moussa 
et al., 2001) was used to assess depression, anxiety, and stress levels. 
Scores for Depression, Anxiety, and Stress were calculated for each 
individual and classified into severity levels (normal, mild, moderate, 
severe, or extremely severe) according to the published norms 
(Lovibond and Lovibond, 1995b). The 16-item version of the Prodromal 
Questionnaire (PQ-16) (Ising et al., 2012) was used to screen for psy-
chosis risk symptoms. For each individual, Total Score (i.e., number of 
items endorsed) and Distress Score (sum of distress related to endorsed 
items) were computed. A Total Score of 6 or higher was considered 
screened positive for psychosis risk syndrome (Ising et al., 2012). The 
UCLA Loneliness Scale (Russell, 1996) was used to assess the re-
spondent's perceived loneliness. The Social Network Index (SNI) 
(Cohen, 1997) was used to measure diversity (i.e., number of social 
roles) and size (number of people with whom the respondent has reg-
ular contact) of social network. 

2.4. Statistical analysis 

Respondents’ demographics, general health, and mental health 
(DASS-21 and PQ-16 scores), loneliness (UCLA total score), and social 
network (SNI diversity and size scores) were examined with descriptive 
statistics. 

To understand the relationship of loneliness and social network to 
health and mental health, hierarchical regression analyses were con-
ducted. This model comparison approach allows us to examine whether 
loneliness and/or social network can explain health and mental health 
above and beyond other demographic, psychological, and socio-poli-
tical factors that likely have influence on one's wellbeing. These include 
age, sex, exposure to domestic abuse, and worries about COVID-19. 
Given the current political context of Hong Kong where the residents 
had already been exposed to prolonged societal unrest and distress, we 
also considered the level of participation in the protest as a potentially 
influential factor. Therefore, in Step 1 of the hierarchical regression 
analyses, age, sex (two dummy coded variables: female, and no re-
sponse to question of sex), frequency of domestic violence/abuse, level 
of concern about COVID-19, and level of participation in the protests 
were entered as predictors into the reduced model. In Step 2, Stepwise 
method was used to add loneliness (UCLA total score) and social net-
work (SNI diversity and size) measures as predictors into the full model. 
The dependent variables included: 1) self-report overall health; 2) 
numbers of days (over the past 30 days) in which physical health was 
not good; 3) numbers of days in which mental health was not good; 4) 
number of days in which poor physical or mental health affected usual 
activities; 5) number of days in which pain affected usual activities; 6) 
number of days in which the respondent felt worried, anxious, or tense; 
7) DASS-21 Depression; 8) DASS-21 Anxiety; 9) DASS-21 Stress; 10) PQ- 
16 Total Score; and 11) PQ-16 Distress Score. 

Since level of participation in the Hong Kong protests was not a 
significant predictor when included in any of the reduced or full 
models, and that nearly 20% of the respondents had a missing value on 
the item (they chose not to answer the question), we removed this 
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variable from the regression analyses to increase the sample size. The 
results of the regression analyses with or without this variable were 
virtually identical. We only report the results without this predictor 
variable below. 

3. Results 

Because some respondents did not complete all the questions, the 
percentages reported below were calculated using the number of re-
spondents completed the corresponding section as the denominator. 

3.1. Demographics 

Summary of the 432 respondents who completed the demographics 
section is presented in Table 1. Respondents’ mean age was 33.4 years 
(SD = 10.6), and the majority (56.9%) identified as female. Most of the 

respondents completed the survey in Chinese (88.4%) and resided full- 
time in Hong Kong (96.5%). The respondents were highly educated, 
with 70.8% having a college degree or higher level of education. Most 
of them were living with others (91.0%), never married (63.0%), and 
employed (64.8%). Only 4.6% were healthcare workers. 5.1% endorsed 
having been exposed to domestic violence or abuse in the past week. 
Most of the respondents (73.1%) have participated in the anti-govern-
ment and pro-democracy protests since June 2019. 

Most (n = 397; 91.9%) of the respondents experienced the 2003 
SARS outbreak as they resided exclusively (n = 385) or partially 
(n = 12) in Hong Kong during that time. Among these respondents, 
29.7% reported that they were moderately or extremely affected by the 
outbreak at the time. Comparatively, concern about the current COVID- 
19 epidemic was much higher, with 360 (83.3%) of the 432 re-
spondents expressing moderate or extreme concern (Fig. 1). 

3.2. General health 

392 respondents completed the general health section. For self- 
perceived overall health, rated on a 1–5 scale (representing “Excellent,” 
“Very good,” “Good,” “Fair,” and “Poor”), most respondents (71.4%) 
reported “Good” or better (median = 3.0, mean = 2.9, SD = 0.97). 
About a third (34.9%) endorsed one or more of the following types of 
illnesses in the past 30 days: head cold or chest cold (14.0%); gastro-
intestinal illness with vomiting or diarrhea (16.3%); flu, pneumonia, or 
ear infections (9.7%); an ongoing or chronic medical condition (6.9%). 
Only 3.8% were in mandatory or self-quarantine related to COVID-19 
(median duration = 14 days). None were in inpatient hospital care. 

Few (9.9%) of the 389 respondents were cigarette smokers 
(mean = 0.68 packs/day, SD = 0.36) or alcohol drinkers (19.1%; 
mean = 3.6 drinks/week, SD = 4.2). However, among those who 
smoke or drink, many endorsed having been smoking (41.0%) or 
drinking (28.0%) more than usual in the past 30 days. 

The number of days in which various health-related problems oc-
curred over the past 30 days are summarized in Fig. 2. Overall, the 
respondents reported more days affected by mental health issues than 
by physical health issues. 

3.3. Mental health 

3.3.1. Depression, anxiety, and stress 
381 respondents completed the DASS-21. The mean subscale scores 

were 15.10 (SD = 10.97) for Depression; 9.46 (SD = 7.97) for Anxiety; 
16.01 (SD = 9.53) for Stress. Based on the cutoff scores provided by  
Lovibond and Lovibond (1995a), 50.4% (95% C.I. = [45.3%, 55.5%]), 
28.1% (95% C.I. = [23.6%, 32.9%]), and 59.6% (95% C.I. = [54.5%, 

Table 1 
Participant demographics (N = 432).      

Range mean (SD)  

Age (years) 18 – 70 33.4 (10.6)  
N % 

Survey language 
Chinese 382 88.4% 
English 50 11.6% 

Sex 
Female 246 56.9% 
Male 164 38.0% 
Other 1 0.2% 
Prefer not to answer 21 4.9% 

Residency in Hong Kong 
Full-time 417 96.5% 
Part-time 15 3.5% 

Education level 
Primary/elementary school or below 1 0.2% 
Junior high 11 2.5% 
High school 72 16.7% 
Associate degree 42 9.7% 
Bachelor's degree 238 55.1% 
Postgraduate degree 68 15.7% 

Marital status 
Never married 272 63.0% 
Married 143 33.1% 
Cohabiting 8 1.9% 
Separated 1 0.2% 
Divorced 7 1.6% 
Widowed 1 0.2% 

Living status 
Living with others 393 91.0% 
Living alone 39 9.0% 

Employment status 
Employed 280 64.8% 
Full-time student 81 18.8% 
Homemaker 25 5.8% 
Unemployed 46 10.6% 

Healthcare worker 
Yes 20 4.6% 
No 412 95.4% 

Frequency of domestic violence experienced in past week 
Never 410 94.9% 
Once 20 1.9% 
A few times 2 3.0% 
Every day 1 0.2% 

Participation in Hong Kong protests 
Never 33 7.6% 
Rarely 73 16.9% 
Sometimes 131 30.3% 
Often 112 25.9% 
Prefer not to answer 83 19.2% 

In Hong Kong during SARS outbreak 2003 
Full-time 385 89.1% 
Part of the time 12 2.8% 
No 35 8.1% 

Fig. 1. Impact of the 2003 SARS outbreak and level of concern about COVID- 
19. 
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64.6%]) scored at the moderate or above levels for Depression, Anxiety, 
and Stress, respectively. Additionally, 65.6% (95% C.I. = [60.6%, 
70.4%]) of the respondents scored moderate or higher on one or more 
of the three subscales. Detailed distributions of the responses are dis-
played in Fig. 3. 

3.3.2. Psychosis risk symptoms 
347 respondents completed the PQ-16, who on average endorsed 

3.53 items (median = 3.0, SD = 3.24, range = 0 – 14) and reported a 
mean distress score of 3.78 (median = 2.0, SD = 5.09, range = 0 – 30). 
Using the cutoff number of endorsed items of 6 or more as the criterion 
(Ising et al., 2012), 22.5% (95% C.I. = [18.2%, 27.2%]) of this sample 
screened positive for ultra-high risk syndrome using the PQ-16. 

3.4. Loneliness and social network 

3.4.1. Loneliness 
367 respondents completed the UCLA Loneliness Scale. The mean 

score was 49.7 (median = 50.0; SD = 10.5), more than one standard 
deviation above the published norms obtained from samples of college 
students and nurses in North America (Russell, 1996). 

3.4.2. Social network diversity and size 
356 respondents completed the Social Network Index, reporting a 

mean number of social roles of 4.9 (median = 5.0, SD = 1.8, range = 1 
– 11). The mean number of people with whom the respondents have 
regular contact (i.e., at least once every 2 weeks) was 14.3 
(median = 10.0, SD = 15.6, range = 0 – 118). 

3.5. Predictors of health and mental health status 

The model statistics of the hierarchical regression analyses are 
summarized in Table 2; coefficients statistics are presented in Supple-
mentary Information 2 (Table S1). Briefly, even after controlling for the 
effects of key variables that could impact health and mental health (age, 
sex, domestic violence exposure, and level of concern about COVID-19), 
loneliness significantly explained variance (R2-change ranging from 
1.3% to 29.2%) in all of the health and mental health measures (except 
the number of days in which usual activities were affected by pain). 
This amount was even higher for models using scores of validated scales 
of psychiatric symptoms (i.e., DASS and PQ16) as the dependent vari-
able, with R2-change ranging from 12.3% to 29.2%. Social network 
diversity and size did not significantly explain any of the health and 
mental health measures. 

4. Discussion 

The findings of this survey paint a very disconcerting picture of the 
mental health status among people in Hong Kong during the COVID-19 
pandemic. Although many respondents reported overall good physical 
health and few days in the past month in which they were affected by 
physical health or pain issues, they suffered mental health issues fre-
quently in that they experienced poor mental health or feeling worried, 
anxious or tense, on average, in more than one-third of the time over 
the past month. Their responses to validated scales of psychiatric 
symptoms suggest that almost two-thirds (65.6%) reported clinical le-
vels of depression, anxiety, and/or stress. Population-wide incidence 
and prevalence of psychiatric disorders prior to COVID-19 have been 
tracked by the large community-based studies of mental health 
(Lam et al., 2015; Lee et al., 2011); weighted prevalence was estimated 
at 13.3% for any past-week for any psychiatric condition, with mixed 
anxiety and depressive disorder being the most frequent diagnoses. 
Therefore, our results from the current survey indicate a significant 
increase in the risk for mental illness in the general population. 

Yet more concerning is the high rate (22.5%) of elevated risk for a 
psychotic disorder observed in this study. Previous studies using the 
same measure found only 4.0% of help-seeking young people in North 
America screened positive for psychosis-risk (Ising et al., 2012). A prior 
population-based household survey for mental disorders estimated a 
lifetime prevalence of all psychotic disorders to be approximately 2.5% 
among the Chinese adult population in Hong Kong (Chang et al., 2017); 
this estimate is similar to the prevalence reported globally, suggesting 
that the elevated psychosis risk found in this study was not due to a 
higher “baseline” psychosis risk among Hong Kong people. 

This is a population with low rates of smoking (9.9%) or drinking 
alcohol on a regularly basis (19.1%). While the smoking rate in this 
sample was similar to that reported in the 2015 census (10.5%) 
(Census and Statistics Department, 2018), the drinking rate was much 
higher than the 11.1% reported in the Population Health Survey 2014/ 
15 (Centre for Health Protection, 2017). Among those who smoke or 

Fig. 2. Number of days (over the past 30 days) in which health problems 
occurred. A) Physical health was not good: mean = 4.8 days (SD = 6.9). B) 
Mental health was not good: mean = 11.6 days (SD = 10.0); C) Usual activities 
were affected due to health problems: mean = 3.9 days (SD = 7.2); D) Usual 
activities were affected due to pain: mean = 1.9 (SD = 4.5); and E) Feeling 
worried, anxious, or tense: mean = 14.1 days (SD = 10.8). 

Fig. 3. Levels of depression, anxiety, and stress among 381 respondents. 
A) Percentages of respondents scoring at different severity levels of Depression, 
Anxiety, and Stress on the DASS-21. B) Percentages of respondents scoring 
moderate to extremely severe on each and any of the three areas on the DASS- 
21. 
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drink alcohol regularly, many reported having been smoking (41%) or 
drinking (28%) more heavily in the past month. Taken together, these 
findings indicate that the societal impact of the COVID-19 in Hong Kong 
extends beyond the illness itself and well into the future, with sharp 
increases in the risk for depression, anxiety, stress, psychosis, and 
substance use. 

In addition to psychiatric symptoms, level of loneliness was very 
high in this Hong Kong sample: it was one standard deviation elevated 
compared with samples of similar education attainment (college stu-
dents and nurses) in North America (Russell, 1996). Furthermore, 
loneliness significantly explained physical and mental health across 
measures, even after accounting for the effects of other important 
variables (age, sex, domestic abuse/violence frequency, and level of 
concern for COVID-19). The only health measure not significantly ex-
plained by loneliness was the number of days affected by pain, likely 
due to the very low frequency of pain in this sample. Whilst the pre-
valence of psychological distress found in this sample during the pan-
demic is daunting, our finding that loneliness is playing a central role 
may give us a handle to address this public health emergency at a so-
cietal level. To mitigate the potential epidemic of mental illness in the 
near future, there is an urgent need to prepare clinicians, caregivers and 
stakeholders to focus on loneliness. Reducing loneliness could result in 
reduction of mental illness across all diagnostic categories. Our finding 
that social network size (number of social roles, and number of people 
in the social network) failed to explain any of the health and mental 
health measures suggests that it is the quality rather than quantity of 
interpersonal relationships that matters. Therefore, interventions that 
can strengthen social connectedness (e.g., training in communication 
and social skills, consistent group activities) may exert larger impact 
than focusing only on increasing the amount of social encounters. 
Furthermore, interventions need to be implemented at a broad societal 
level rather than for a small fraction of the population. Creative solu-
tions, including those leveraging technology, are likely needed to help 
achieve this goal. It is important to remember that individuals with pre- 
existing psychiatric conditions or those who were already marginalized 
in society are likely to be impacted even more by the social distancing 
protocols introduced to reduce the transmission rate of the virus and 
economic aftermath of the pandemic (Tsai and Wilson, 2020; Yao et al., 
2020), and we must deploy more resources and social capital to address 
the mental health needs of people disproportionately affected by the 
pandemic. 

The COVID-19 pandemic unfolded against the backdrop of a political 
crisis and civil unrest in Hong Kong, sparked by a controversial legislation 
in March 2019. Mass anti-government protests broke out in June 2019 and 
have since strengthened into a widespread, ongoing pro-democracy 

movement (Reuters, 2020), which has been assailed by an unprecedented 
level of violent crackdown (Amnesty International, 2019; TIME, 2019) and 
persecution by the authorities (Pang, 2020). This sociopolitical context 
must be considered when interpreting the findings of this study. The city 
was already embattled with a mental health crisis before the pandemic. A 
study conducted in late 2019, just before the COVID-19 epidemic in Hong 
Kong, showed high rates of probable posttraumatic stress (12.8%) and 
depression (11.2%) among the residents, especially the younger (age 
18–35) cohort who show higher level of support for the protests (Ni et al., 
2020). The pandemic further deteriorated people's mental health, not only 
through prolonged social distancing, but also economic decline 
(Lam, 2020a), surge of unemployment rate (Lam, 2020b), and public 
mistrust of the government (Marlow and Hong, 2020; Radio Television 
Hong Kong, 2020). Therefore, the alarming COVID-19 related mental 
health status found in this study was likely amplified by ongoing societal 
problems, some of which are in common with other countries and some are 
unique to Hong Kong. 

This study has several limitations. The sample was relatively young 
and highly educated, unlikely to be fully representative of the Hong 
Kong population. This was a cross-sectional study and lacked long-
itudinal data to track changes in mental health over time during the 
pandemic. However, the rates of psychiatric symptoms founded in this 
study were higher than the estimates reported in a study of a re-
presentative sample conducted in December 2019 (Ni et al., 2020), just 
before the first confirmed case of COVID-19 was reported. This provides 
some preliminary evidence for the adverse consequences of COVID-19 
on mental health across broad domains including psychosis. Ad-
ditionally, although level of participation in the Hong Kong protests 
was not a significant predictor of mental health status in the regression 
analyses, it should be noted that a non-trivial proportion of the re-
spondents (~20%) chose not to answer this question. It is possible that 
respondents who participated frequently in the protests were more 
likely to skip this question because they were worried about political or 
legal repercussions. However, it is also possible that those who never or 
rarely participated in the protests tended to skip this question because 
of social desirability (the protests are widely supported by people in 
Hong Kong). It is unclear whether the data of this question were missing 
at random or not. In so far as we could test from the available data, we 
could only conclude that level of participation in the Hong Kong pro-
tests did not predict health/mental health status. This may be because 
the political crisis and social unrest affected everyone negatively re-
gardless of one's political orientation. Obviously, this result applies only 
to this sample at this given point in time. The political situation has 
significantly worsened since our survey, so it is possible that the impact 
of participation in political protests has changed as well. Finally, the 

Table 2 
Prediction of Health and Mental Health Status.           

Dependent variable Model statistics Change statistics  

df R2 (95% C.I.) F P R2 change (95% C.I.) F change df p  

Single-item health/mental health measures 
Self-report general health 6, 357 12.4% (6.2% – 18.6%) 8.44 <0.0001 5.2% (0.8% - 9.6%) 21.09 1, 357 <0.0001 
Days physical health not good 6, 357 13.0% (6.7% – 19.4%) 8.86 <0.0001 5.8% (1.1% – 10.5%) 23.83 1, 357 <0.0001 
Days mental health not good 6, 357 18.0% (11.0% – 25.0%) 13.02 <0.0001 9.4% (3.7% – 15.1%) 40.74 1, 357 <0.0001 
Days usual activities affected by health 6, 357 9.1% (3.6% – 14.6%) 5.96 <0.0001 1.3% (−1.0% – 3.6%) 5.23 1, 357 .023 
Days feeling worries, anxious, or tense 6, 357 18.1% (11.1% – 25.1%) 13.13 <0.0001 4.9% (0.6% – 9.2%) 21.17 1, 357 <0.0001 
Validated scales of psychiatric symptoms 
DASS Depression 6, 357 38.9% (31.2% – 46.6%) 37.88 <0.0001 29.2% (21.3% – 37.1%) 170.41 1, 357 <0.0001 
DASS Anxiety 6, 357 26.0% (18.4% – 33.6%) 20.95 <0.0001 13.5% (7.0% – 20.0%) 64.99 1, 357 <0.0001 
DASS Stress 6, 357 29.4% (21.7% – 37.1%) 24.80 <0.0001 17.3% (10.2% – 24.4%) 87.44 1, 357 <0.0001 
PQ-16 Total Score 6, 340 22.6% (15.0% – 30.2%) 16.54 <0.0001 13.1% (6.5% – 19.7%) 57.60 1, 340 <0.0001 
PQ-16 Distress Score 6, 340 23.3% (15.7% – 30.9%) 17.20 <0.0001 12.3% (5.8% – 18.8%) 54.62 1, 340 <0.0001 

Note. All predictive models included 6 predictive variables: age, sex (two dummy coded variables: female, and no response to the question of sex), frequency of 
domestic abuse/violence, level of concern about COVID-19, and UCLA loneliness score. Change statistics were relative to the reduced model, which contained only 5 
predictive variables (i.e., all variables except UCLA loneliness score).  
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survey data were collected mostly in April 2020; it is unknown how 
mental health outcome would be impacted by the lifting of social dis-
tancing protocols worldwide, potentially followed by a second- or even 
third-wave of the pandemic. Close monitoring of the mental health 
impact of this pandemic is warranted. 

To conclude, this study investigated the mental health status of 
ordinary citizens and the impact of loneliness in a city that was one of 
the first regions that practiced population-wide social distancing during 
the COVID-19 pandemic. The results indicate a dire situation with re-
spect to mental health, with highly elevated rates of significant psy-
chiatric symptoms including depression, anxiety, stress, and signs of 
psychosis risk. Subjective feelings of loneliness, but not social network 
size, significantly explained these increased psychiatric symptoms 
above and beyond other demographic factors. These findings together 
suggest that there will likely be an epidemic of mental illness in the 
near future, and preparing clinicians, caregivers and stakeholders to 
focus on alleviating loneliness would be one effective way to mitigate 
this impending public health crisis. 
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