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A B S T R A C T   

The COVID-19 crisis has resulted in disruption of everyday life worldwide but the impact and response to the 
pandemic have not been uniform. Many countries rapidly deployed physical-distancing mandates to curb the 
spread of the virus; others did not. Social distancing strategies are necessary to reduce the transmission of the 
virus but there may be unintended consequences. We examined psychological distress in four societies with 
distinct public health strategies (South Korea, Hong Kong, France and the United States) to identify common and 
region-specific factors that may contribute to mental health outcome during the pandemic. From March to July 
of 2020, a survey of demographics, general health, mental health, loneliness and social networks was conducted. 
Overall, younger age, greater concern for COVID, and more severe loneliness predicted worse psychological 
outcome but the magnitudes of these effects varied across the four regions. Objective measures of social isolation 
did not affect mental health. There were also notable differences in psychological outcome; Hong Kong, with 
very strict social distancing protocols plus ongoing political unrest, suffered the most drastic deterioration of 
mental health. To prepare for an impending mental health crisis, concerted efforts to reduce loneliness should be 
integrated into a comprehensive public health strategy.   

1. Introduction 

Beginning in December 2019, the severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) and the accompanying COVID-19 
pandemic has dramatically altered the lives of people around the 
world. As of September 1, 2020, 25.3 million people worldwide have 
tested positive for the virus and 848,000 people have died, although the 
actual numbers are likely higher (https://COVID-19.who.int/). 

Psychiatric consequences of COVID-19 worldwide will permeate all 
layers of society long after the end of the pandemic (Holmes et al., 
2020). Trauma and stress directly stemming from the COVID-19 infec
tion as well as disruptions of routine due to quarantines and social 
distancing practices are likely to affect mental health. Even prior to the 
current pandemic, psychological disorders were ranked worldwide as 
the 5th leading cause of disability, according to the 2013 Global Burden 
of Diseases study, with 266 million cases of anxiety disorders and 253 
million cases of major depressive disorder (Salomon et al., 2015; Vos 

et al., 2015; Murray et al., 2015). The extraordinary societal burden of 
mental illness is likely to grow rapidly in the near future, as trauma, 
distress, and desolation saturate the aftermath of the pandemic. 

Unfortunately, lockdowns and quarantines that are designed to 
curtail the spread of COVID-19 may also increase feelings of social 
disconnection, loneliness, and distress. Loneliness and social discon
nection are known to play a major role in poor physical health and 
mental illness (Badcock et al., 2020; Cacioppo et al., 2015; Holt-Lunstad 
et al., 2017). Based on the catastrophic psychiatric outcomes of SARS 
survivors (cumulative incidence of DSM disorder in 58.9% of the sur
vivors) (Mak et al., 2009), a significant increase in the incidence of 
post-traumatic stress disorder (PTSD), depression, anxiety, substance 
use, suicide, and other mental disorders is expected. A rapidly devel
oping body of work indicates that survivors of COVID-19 suffer from a 
variety of psychiatric conditions. Preliminary results from China 
confirm the high prevalence of PTSD among the survivors of COVID-19 
(Bo et al., 2020) and mental illness among the general population (Gao 
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et al., 2020). However, it is relatively unknown whether the general 
public may also be at risk for COVID-related negative mental health 
outcomes due to social distancing strategies. In the United States of 
America (USA), a recent community report from the Centers for Disease 
Control and Prevention (CDC) in late June reported that younger adults, 
racial/ethnic minorities, healthcare workers, and caregivers are expe
riencing mental health problems at high rates, raising the concern for 
substance use and suicide (Czeisler et al., 2020). A large cohort of at-risk 
groups for both physical and mental illness in France (patients with 
breast cancer, asthma, depression and migraine) reported elevated rates 
of psychological distress, with female gender, unemployment, depres
sion diagnosis, and smartphone usage predicting higher distress (Chaix 
et al., 2020). In addition, college students in France reported elevated 
levels of anxiety and stress, particularly among those who do not live 
with their family (Husky et al., 2020). Given the potential exacerbation 
of loneliness during the pandemic, it would be informative to compare 
mental health outcomes across different regions of the world. 

In two earlier reports, elevated levels of depression, stress, anxiety, 
and loneliness in residents of South Korea and Hong Kong were docu
mented (Lee et al., 2020; Tso and Park, 2020) but mental health 
outcome of Hong Kong residents appeared to be much worse than that of 
South Koreans. In order to curtail the spread of the COVID-19, distinct 
strategies were implemented by different countries (e.g., different types 
of confinement or lockdown procedures and mitigation efforts). Hong 
Kong adopted a stringent containment strategy in stages; testing, sur
veillance and contact tracing with strict quarantines, border control, and 
closure of schools, offices and public gathering places between January 
and May of 2020 (Lam et al, 2020). France went into a nationwide 
confinement with travel restrictions from mid-March to the end of May 
(Peretti-Watel et al., 2021). South Korea adopted a nationwide “test, 
trace, isolate” strategy with targeted regional implementation of partial 
lockdown measures and closure of schools and offices during the spring 
of 2020 (Dighe et al. 2020; Shin and Lee, 2020). Thus, France and Hong 
Kong imposed more stringent and uniform social distancing measures 
than South Korea but all three societies shared an important feature; 
rapid and efficient deployment of centralized resources in response to 
COVID-19 crisis. In contrast, the United States did not have a unified 
nationwide strategy. Instead, different states adopted various public 
health strategies ranging from strict shelter-in-place/stay-at-home or
ders (e.g. New York) to zero regulations (e.g. South Dakota) (e.g. Dave 
et al., 2020; Ortiz and Hauck, 2020). 

In this study, we examined the psychosocial distress experienced by 
the general public during the initial phase of the pandemic (from March 
through July 2020) in four distinct societies: the United States of 
America (USA), Republic of Korea, France and Hong Kong. There were 
two aims. First, we investigated possible differences in psychological 
distress among these four societies with significant different mitigation 
strategies. Second, we examined how psychological distress might be 
associated with demographic characteristics (age, sex, education, 
employment status, marital status, and living arrangement), concern for 
COVID-19, loneliness, and social network sizes. We hypothesized that 
people in all four societies would show increased psychological distress 
during the pandemic. We also hypothesized that age, female sex, un
employment, living alone, concern for COVID, loneliness, and reduced 
social network would be related to worse psychological outcome. 

2. Methods 

2.1. Participants 

There were 1306 participants (age 18-85). The survey was conducted 
online using RedCap in the USA, LimeSurvey in France, Google Forms in 
South Korea, and Qualtrics in Hong Kong. Links to each survey were 
distributed via social media (e.g., Twitter, Facebook, Reddit, and 
emailing lists). The survey, conducted in English, French, Korean and 
Chinese, was completely anonymous, and no identifying information 

was recorded. This study received exempt determination from the 
Vanderbilt University Institutional Review Board (IRB #200337) and 
University of Michigan IRB (IRB# HUM00179454). For the survey in 
France, ethics approval was obtained from the University of Strasbourg 
(Unistra/CER/2020-10). 

Participants from the USA (n=334) completed the survey between 
March 16, 2020 to July 19, 2020. Participants from South Korea 
(n=395) completed the survey between March 22, 2020 to June 1, 2020. 
Participants from France (n=145) completed the survey between April 
17 and April 30, 2020. Participants from Hong Kong (n=432) completed 
the survey between March 30, 2020 and May 30, 2020. 

2.2. Measures 

The survey collected self-reported information on demographics, 
general health, mental health, loneliness, and social networks. De
mographic variables included age, sex, years of education, employment 
status, marital status, and living arrangement (living alone or living with 
others). Education was transformed into a binary variable to make 
comparisons consistent across samples: the two levels included those 
who had secondary education or lower and those who had completed at 
least a bachelor’s degree. Marital status and living arrangement were 
collapsed into one variable because all married couples reported that 
they lived with family while unmarried people (never married, 
divorced, separated or widowed) either lived alone or lived with family. 
Concern for COVID-19 was measured on a 4-point scale ranging from 
“no concern” to “extremely concerned”. 

General health questions encompassed 6 variables and included self- 
report of overall health, rated on a 1 (excellent) – 5 (poor) scale; number 
of days within the past 30 days that the respondent had experienced a 
physical illness or poor mental health; number of days when physical or 
mental illness impacted usual activities; number of days when pain 
affected usual activities; and days spent feeling worried, stressed, or 
anxious. 

In order to measure specific mental health domains we administered 
the Depression Anxiety Stress Scales (DASS) (Lovibond and Lovibond, 
1995). For DASS, scores for Depression, Anxiety, and Stress subscales 
were calculated for each participant. 

To understand the psychosocial impact of COVID-19, we adminis
tered the UCLA Loneliness Scale (Russell, 1996; Knight et al., 1988) to 
gauge subjective feelings of loneliness and the Social Network Index 
(Cohen, 1997) to quantify objective levels of social isolation by incor
porating the diversity (i.e., number of social roles) and size (number of 
people with whom the respondent has regular contact in person or 
remotely) of social networks. 

2.3. Statistical analysis 

All analyses were carried out in R v3.6.2. Comparisons of continuous 
and categorical demographic variables between geographic regions 
were conducted using one-way analysis of variance (ANOVA) and chi- 
squared tests, respectively. 

A psychological distress score was calculated using the 6 single-items 
from the physical/mental health inventory (general health, days phys
ical health not good, days mental health not good, days physical or 
mental health affected usual activities, days of physical pain, days spent 
worried/stressed/anxious) and the DASS subscales. Each variable for 
each participant was transformed into a z-score, then summed together 
to create a total psychological distress score where more positive 
numbers indicated worse psychological distress overall. 

Regional differences in mental health (consisting of individual items 
that constituted the psychological distress score, loneliness, diversity of 
social networks, and size of social networks) were investigated using an 
analysis of covariance (ANCOVA) controlling for demographic 
variables. 

In order to compare the contribution of demographic, loneliness, and 
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social network variables to psychological distress among the four re
gions, a stepwise linear regression model comparison approach was 
used. In each model, the individual variable intercept and coefficient 
varied by region. The demographic variables were included in the first 
step, loneliness in the second step, and social network variables in the 
third and final step. For each step, a significant change in the adjusted R2 

was used to examine whether the addition of each variable explained a 
significant proportion of variance in psychological distress. The Akaike 
information criterion (AIC) was further used to investigate the best 
fitting model. The summary function was used to examine the co
efficients of the selected model. 

Using the variables specified in the model comparison, a series of 4 
multiple linear regressions were conducted to examine the contribution 
of those variables to psychological distress within each region 
separately. 

3. Results 

3.1. Demographic characteristics of the samples 

A total of 1306 participants were included in the analysis; 69.2% 
identified as female, 30.6% as male. Age ranged from 18 to 85 years 
(mean=35.3, SD=14). Of the participants, 66.1% had a college degree 
or higher level of education. 58.1% were never married, divorced or 
widowed and 40.7% married or cohabiting with a partner. Most of the 
participants (79.9%) were living with others at the time of the survey, 
and 58.1% were employed. 

With respect to concerns about COVID-19, 72.5% expressed mod
erate (41.8%) or extreme (34.3%) concerns and 2.4% expressed no 
concern. 

There were significant regional differences in all demographic cat
egories including age (F(3,1302)=37.43, p<0.001, ηp=0.08), sex 
(χ2=50.9, df=3, p<0.001, education (χ2=114.4, df=3, p<0.001), 
employment (X2=193.77, df=3, p<0.001), and living arrangement 
(χ2=185.98, df=6, p<0.001). In addition, there were significant 
regional differences with regard to overall concern for COVID-19, (F(3, 
1300)=37.02, p<0.001, ηp=0.08). See Table 1 for more details. 

In an exploratory analysis we investigated regional differences in the 

individual variables that defined the psychological distress score. There 
were significant regional differences in several of the psychological 
distress variables including self-reported overall health, days physical 
health not good, days mental health not good, days feeling worried or 
anxious as well as DASS subscales for depression, anxiety, and stress. 
There were no regional differences in days usual activities affected by 
physical or mental health, or days affected by pain. See Table 2 for 
regional comparisons. 

3.2. Predictors of psychological distress among geographic regions 

There was a significant regional/societal difference in the psycho
logical distress score (F(3, 1283)=15.92, p<0.001, ηp=0.05). Post hoc 
testing using a Tukey HSD correction for multiple comparisons showed 
that people in Hong Kong reported worse psychological distress 
compared to the USA, South Korea, and France (all p-values<0.001). 
There were no significant differences in psychological distress scores 
among the USA, South Korea, and France (all p-values>0.05) (see Figs. 1 
and 2). 

Model comparison indices showed that there was a significant dif
ference between the base model with only demographic variables and 
the second model including both demographic variables and loneliness F 
(4, 1189)=99.84, p < 0.001, R2=0.35, ΔR2=21.5%, AIC=7658.41. 
There were no differences between the second model and the third 
model which included demographic, loneliness, and social network 
variables F(8, 1181)=0.51, p=0.85, R2=0.35, ΔR2=0.21%, 
AIC=7670.22. This suggests that differences in social network between 
regions did not significantly improve the variance explained by de
mographic and loneliness variables. Coefficients in model 2 suggest that 
there were differential effects between regions in terms of age, 
employment, living arrangement, and loneliness. Younger age (β=-0.13, 
t=-2.98, p=0.002), greater concern for COVID-19 (β=0.15, t=3.01, 
p=0.003), and greater feelings of loneliness (β=-0.23, t=8.20, p <
0.001) were significant predictors across regions. See Table S1 for more 
information. 

In the USA, younger age (β=-0.18, t= -5.58, p < 0.001) and unem
ployment (β=-0.10, t= -1.98, p=0.049) was related to more psycho
logical distress. Married/partnered people reported less psychological 
distress compared to singles living alone (β=0.10, t=1.98, p=0.049). 
There were no differences between singles living alone and living with 
family (β=0.01, t=0.22, p=0.83). Greater concern for COVID-19 was 
associated with more psychological distress (β=0.16, t=3.22, p=0.001) 
as was more loneliness (β=0.42, t=8.77, p < 0.001). Sex and education 
were not significant predictors of psychological distress in the USA. 

In South Korea, female sex (β=0.16, t=3.95, p < 0.001), greater 
concern for COVID (β=0.11, t=2.78, p=0.006), and greater loneliness 
(β=0.60, t=15.05, p < 0.001) predicted worse psychological distress. 
Age, education, employment, and living arrangement were not signifi
cant predictors. 

In France, younger age (β=-0.37, t=-4.83, p < 0.001), greater 
concern for COVID-19 (β=0.30, t=4.04, p < 0.001), and loneliness 
(β=0.18, t=2.40, p=0.02) were significant predictors of greater psy
chological distress. Unemployment was marginally related to greater 
psychological distress. Sex, education, and living arrangement were not 
significant predictors of psychological distress in France. 

In Hong Kong, greater concern for COVID-19 (β=0.27, t=6.07, p <
0.001) and loneliness were significant predictors of psychological 
distress. Age, sex, education, employment, and living arrangement were 
not significant predictors of psychological distress in Hong Kong. 

4. Discussion 

The current findings highlight the complexity of psychosocial re
sponses to COVID-19 in four distinct societies (USA, South Korea, 
France, and Hong Kong). Our model comparison approach suggests that 
demographic characteristics and loneliness but not social network index 

Table 1 
Demographic characteristics of the sample by region and total.   

USA Korea France Hong 
Kong 

Total  

n=334 n=395 n=145 n=432 n=1306 
Age 38.4 

(16.9) 
31.8 
(12.3) 

43.8 
(15.1) 

33.4 
(10.6) 

35.3 
(14.0) 

Sex (F/M) 254/78 286/109 118/27 246/186 904/400 
Education      

Secondary or 
lower 

65 212 38 126 441 

Bachelor’s degree or 
higher 

269 175 107 306 857 

Employed (Y/N) 239/95 120/275 120/25 280/152 759/547 
Living Arrangement      

Married/ 
Partnered 

172 118 98 143 531 

Singles living 
alone 

82 97 34 37 250 

Singles living 
with family 

80 180 13 252 525 

Concern for 
COVID19      
No Concern 1 8 17 5 31 
Somewhat 
Concerned 

61 90 61 67 279 

Moderately 
Concerned 

146 168 48 184 546 

Extremely 
Concerned 

124 129 19 176 448  
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(diversity and size) predict psychological distress although there are 
differential effects among these regions in the degree to which age, 
employment status, living arrangement, and loneliness play a factor. 
Across samples, younger age, greater concern for COVID-19, and greater 
loneliness predict worse psychological distress. In the USA, multiple 
factors predict psychological distress including age, employment, living 
arrangement (married vs single), concern for COVID-19, and loneliness. 
In South Korea, female sex, concern for COVID-19, and loneliness pre
dicted psychological distress. In France, age, greater concern for COVID- 
19, and loneliness were significant predictors. In Hong Kong, where 
psychological distress was greatest, only concern for COVID-19 and 
loneliness predicted the poor mental health outcome. 

Pandemics of the 20th and early 21st century have shaped response to 
the current COVID-19 pandemic. Summarizing influenza pandemics of 
the 20th century, Kilbourne noted that “all pandemics are different” and 
responses to pandemic have varied across the world (Kilbourne, 2006). 
It is important to point out that people in Hong Kong, many of whom 
experienced the SARS epidemic, reported the worst psychological 
distress and highest levels of loneliness despite a very low prevalence 

rate of COVID-19 cases. Concern for COVID-19 was uniformly high for 
people in the USA, Korea, and Hong Kong; people in France reported less 
concern than the other regions (see Table 1). The magnitude of concern 
for COVID-19 is somewhat incongruent with the rates of total cases and 
deaths due to the virus during the study timeframe (see Fig. 3). The 
number of cases and deaths were higher in the U.S.A. and France than in 
Korea and Hong Kong. However, it is important to note that although 
both Korea and Hong Kong mitigated the spread of the virus successfully 
and the vast majority of the population were never in danger, residents 
reported very high levels of distress. The psychological distress of people 
in Hong Kong during the initial phases of COVID-19 may also have been 
exacerbated by the ongoing political turmoil (Tso and Park, 2020). 
Arguably, France had one of the most stringent lockdowns that required 
individuals to only leave their homes on essential errands and required 
signed documents for traveling, yet the French reported the lowest level 
of concern for COVID. The USA, in contrast, had varying levels of 
‘Stay-at-Home’ directives with uneven compliance and timing across the 
50 states. Despite these substantial differences in public health strategies 
and vastly different death rates, American, French and Korean 

Table 2 
Mean (SD) of individual items among regions that make up the psychological distress score, loneliness, and social network diversity and number of people in network. 
ANCOVA comparisons included covariates for age, sex, education, employment, living arrangement and concern for COVID-19.   

USA South Korea France Hong Kong Total Regional Comparison*  
n=334 n=395 n=145 n=432 n=1306 

Self-Reported Health 2.28 (0.85) 2.94 (0.93) 2.54 (0.93) 2.90 (0.97) 2.71 (0.98) F(3, 1249)=38.95, p<0.001, ηp=0.08 
Days physical health not good 3.62 (6.72) 4.02 (5.57) 4.75 (7.70) 4.77 (6.85) 4.23 (6.56) F(3, 1248)=2.99, p=0.03, ηp=0.01 
Days mental health not good 8.33 (8.28) 6.74 (7.97) 6.03 (7.94) 11.5 (9.79) 8.58 (8.91) F(3, 1248)=22.48, p=0.001, ηp=0.06 
Days usual activities affected by physical and mental health 6.32 (6.50) 6.50 (6.71) 5.76 (6.02) 5.14 (6.21) 5.94 (6.44) F(3, 1239)=1.44, p=0.23, ηp=0.01 
Days usual activities affected by pain 2.20 (5.22) 2.62 (5.32) 2.10 (5.00) 1.86 (4.48) 2.21 (5.01) F(3, 1247)=0.88, p=0.47, ηp=0 
Days feeling worries, anxious, or tense 12.7 (9.95) 7.41 (8.89) 8.55 (8.55) 14.22 (10.8) 11.1 (10.2) F(3, 1246)=28.57, p=0.001, ηp=0.08 
DASS Depression 8.96 (9.28) 11.7 (9.92) 8.85 (8.79) 15.1 (11.0) 11.7 (10.3) F(3, 1230)=19.27, p=0.001, ηp=0.06 
DASS Anxiety 5.68 (6.39) 7.39 (7.21) 4.96 (6.11) 9.46 (7.97) 7.29 (7.31) F(3, 1230)=12.26, p=0.001, ηp=0.05 
DASS Stress 13.2 (9.41) 12.2 (9.06) 10.7 (9.36) 16.0 (9.53) 13.5 (9.50) F(3, 1230)=9.39, p=0.001, ηp=0.04 
UCLA Loneliness 41.2 (11.0) 43.3 (12.5) 35.8 (11.8) 49.7 (10.5) 43.8 (12.3) F(3, 1217)=44.6, p=0.001, ηp=0.13 
Diversity of Social Networks 4.17 (1.57) 4.46 (2.03) 6.35 (1.72) 4.93 (1.80) 4.74 (1.92) F(3, 1214)=57.3, p=0.001, ηp=0.12 
Number of people in social networks 14.0 (6.58) 13.5 (8.58) 21.4 (9.39) 8.67 (7.14) 12.9 (8.61) F(3, 1282)=81.2, p=0.001, ηp=0.18  

Fig. 1. Comparisons of psychological distress among regions. The psychological distress variable was created by transforming individual items measuring general 
health, psychological health, and DASS subscales into a z-score and then summing those measures. Error bars represent standard error of the standardized psy
chological distress score. 
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Fig. 2. Comparisons of the UCLA Loneliness total score among USA, Korea, France and Hong Kong. Error bars represent standard error.  

Fig. 3. Data from ourworldindata.org and data.gov.hk showing the total number of cases and total deaths from COVID-19 during the initial phase of pandemic. The 
approximate dates of lockdowns in the USA and France are noted on the x-axis using a grey bar. The dates of data collection for each region are noted on the x-axis 
using pink bars. 
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participants reported similar levels of psychological distress. This result 
suggests that specific public health strategies and death rates may not be 
the primary drivers for psychological distress, at least during the early 
phase of the pandemic. Rather, disruptions to people’s livelihoods and 
uncertainty regarding the future may play an important role in increased 
psychological distress. 

Across the four societies, younger age was associated with worse 
psychological distress. Surveys of college students have noted that 
economic effects of the COVID-19 pandemic, changes in daily life, and 
delays of academic achievement are associated with greater anxiety 
(Cao et al., 2020). Disruption to daily life has been cited as an important 
contributor to mental illness during early in the course of the pandemic 
(Tull et al., 2020). Younger people may lack sufficient coping skills to 
meet the uncertainty and fear generated by the pandemic. They may also 
feel powerless to change their circumstances because they are depen
dent on others (e.g., government, parents, employers, college adminis
trators). They may also be worried about not achieving important 
milestones such as entry into the workforce. While younger people do 
not seem to be at substantially greater risk of physical health problems 
during the pandemic, the disruption to their lives and resulting mental 
health crises are critital to consider. Consistent support for psychological 
wellbeing, opportunities to engage meaningfully with others and 
maintenance of social connectedness are much needed. 

The economic effects of the pandemic will be felt for a long time to 
come. Unemployment and being single is a significant predictor of worse 
psychological distress across the four regions studied. Unemployment is 
an important predictor of mental health, and epidemiologists have 
suggested that the unemployment resulting from COVID-19 could result 
in a catastrophic increase in suicide rates worldwide this year (Kawohl 
and Nordt, 2020). Having a strong social support system and a spouse or 
partner can be protective of wellbeing (Soulsby and Bennett, 2015). We 
observed that being married was associated with better wellbeing than 
being single and living with family, suggesting that intimate relation
ships may provide more support than other family relationships. Lone
liness was also a strong predictor of greater psychological distress. In 
previous work by our group, loneliness accounted for a large proportion 
of the variance in psychological health in both South Korean and Hong 
Kong samples (Lee et al., 2020; Tso and Park, 2020). Here we re-iterate 
the importance of the quality of relationships during the pandemic than 
the quantity of relationships, especially since the number of social roles 
or people in social networks does not predict psychological distress in 
any of the societies studied or across the entire sample. Arguably, when 
people are constrained at home with significantly reduced levels of daily 
social interactions, the quality of their core relationships and living 
situations may play an even greater role in exacerbating or alleviating 
the impact of social isolation. Our results indicate that loneliness poses a 
much more serious risk for mental illness than quantitative indicators of 
social isolation such as the social network size or living with one’s 
family. 

There are some limitations that need to be carefully considered. First, 
it was a cross-sectional study and the data were collected during the 
initial phases of the pandemic when it was still unclear how long the 
pandemic would last and how extensive its effects would be. It is not 
possible to know if the psychological distress persisted, or if changes 
during the second half of 2020 produced a different outcome, as many 
nations entered the second or even the third wave of the pandemic. 
Second, our sampling strategy relied on social media and email lists. 
This may have introduced a selection bias towards academic institutions 
and colleagues; the education levels of the sample tended to be high. We 
tried to address it by employing a variety of sampling methods (e.g., 
social media, internet forums) but future studies should aim to reach 
people at all levels of income and education. Another potential limita
tion is the lack of information about pre-existing mental health problems 
in our participants. However, published data on DASS prior to 2020 
indicate that psychological distress and loneliness reported in the pre
sent study is significantly higher. For example, in previous work prior to 

COVID-19, 27% of college students reported moderate or greater 
depression, 47% reported moderate or worse anxiety, and 27% reported 
moderate or worse stress (Bayram and Bilgel, 2008). In our data 
collected during the initial phase of the pandemic, 34% of respondents 
reported moderate or greater depression, 24% reported moderate or 
worse anxiety, and 25% moderate or worse stress. 

With respect to the effects of social isolation, American adults were 
already reporting high levels of loneliness prior to the onset of the 
pandemic. In a nationwide survey of 20,096 Americans, the mean UCLA 
loneliness score was reported to be 44.3 (Bruce et al., 2019), which is 
comparable to the mean UCLA scores of the American sample reported 
in our study. Moreover, a recent American study that tracked loneliness 
from February to April of 2020 found that mean loneliness scores did not 
increase during this early phase of the pandemic (Luchetti et al, 2020). 
However, rather than focusing on the average loneliness scores, it seems 
more instructive to focus on the significant relationship between lone
liness and mental illness across all four societies; our results suggest that 
loneliness may represent a general risk factor for psychological disorders 
during a global pandemic. Those who feel socially disconnected and 
lonely are at a greater risk for poor mental health regardless of de
mographic or cultural factors. 

To summarize, we observed both regional differences and com
monalities in mental health outcome and psychological distress during 
the early phase of the pandemic. Residents of Hong Kong reported more 
pronounced psychological distress compared with South Korean, 
American and French residents, possibly due to the combined effects of 
the pandemic-related disruptions and ongoing political unrest. There 
were also similarities across the four societies. Youth, greater concern 
for COVID and severity of loneliness predicted worse psychosocial 
distress, although the magnitudes of the effects differed among the four 
regions. These findings highlight the need to proactively target and 
allocate social support for individuals who may be at a heightened risk 
for psychological disorders. Social upheaval, economic uncertainty and 
loss of routine during the pandemic may all contribute significantly to 
poor mental health outcome. Lonely individuals may be especially 
vulnerable to negative social impact of the pandemic and are more likely 
to experience deterioration of mental health. To meet the challenges of 
the impending mental illness crisis, it is imperative to integrate efforts to 
mitigate loneliness into a comprehensive public health strategy. 
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