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ABSTRACT

The extent of viral spread and strategies in dealing with the COVID-19 pandemic have been different in each
country. There are overall increased mental health concerns in many countries but it is unclear what the general
public individuals who do not have heighten vulnerability to stressors for existing mental diseases or significant
physical illnesses were experiencing during the pandemic. We evaluated the stressors and mental health of general
public in South Korea that has a relatively low confirmed cases and deaths. Responses on the on-line survey ques-
tions were used to assess the mental and physical symptoms in association with individuals’ reported stressors.
Individuals with the symptoms of the generalized anxiety disorder (GAD) were reported in 58.9%, and major
depression (MD) in 23.2%, mostly in minimal to mild degrees, cut-off scores of 5 and 10, respectively by the vali-
dated screening tools, GAD-7 and PHQ-9. Both GAD and MD symptoms were in 21.5% of the respondents. The
total number of stress had significant association with the scores of GAD-7, PHQ-9, physical symptoms, sleep
difficulties and resilience (p < 0.01). GAD scores were also associated with sleep difficulties (p < 0.01) and raising
young children (p < 0.05). MD scores were associated with sleep difficulties, job-dissatisfaction, and educational
level (p < 0.05). The limitations of the study include small sample size, usage of smartphone or email, potential
under-reporting by stigma in the socio-cultural context and evolving nature of pandemic. We conclude that keep-
ing careful watch for mental symptoms, stressors, sleep difficulties and other physical symptoms are important
even for the individuals without previous mental illnesses during the pandemic era.

KEYWORDS

Generalized anxiety disorder symptoms; major depression symptoms; sleep difficulties; physical symptoms;
pandemic stressors; South Korea; generalized anxiety disorder-7(GAD-7); patient health questionnaire-9(PHQ-9)

1 Introduction

The COVID-19 crisis, declared as a pandemic on March 11, 2020 by the World Health Organization
(WHO), has been threatening people with widely spread infection and deaths around the globe. As of
May 8, 2021, the total global confirmed cases reported to WHO are well-over 156.4 million people and
3.2 million death. The cases have also been accumulating in South Korea but in a much smaller number,
about 126,000 total confirmed and 1,860 death [1]. Among the Organization for Economic Co-operation
and Development (OECD) nations reporting to WHO, after adjustment by the population size,
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South Korea was ranked 3rd lowest in the number of confirmed cases and 2nd lowest in the number of deaths
in the year 2020 [1,2]. Since the first confirmed case on January 20th, 2020, South Korea has managed the
crisis by implementing physical distancing and wearing mask in addition to innovative testing and exposure-
tracing without complete lock-down [3]. Although the challenges of subclinical manifestation of infection
have been present since earlier time [4] and the clusters of group infection are still occurring [2],
collaboration between the leaders implementing the guidelines timely manner and the general public
willingly adhering to them have limited a wide spread of infection by both symptomatic and
asymptomatic carriers [5]. Despite these well-coordinated and mitigating preventative strategies,
examining self-perceived symptoms of South Korean general public may provide an understanding of
mental health issues due to or brought out by the pandemic, aside from the impact of complete lock-
down, inhomogeneous make-up of population (South Koreans are composed of 96% homogeneous
ethnicity), politicized mask-wearing and other public health measures. With the opening of society
occurring in many places, it might also provide an insight on the mental health during pandemic.

The infectious crisis due to Severe Acute Respiratory Syndrome (SARS) by SARS-CoV-1 virus had
already shown to be associated with various mental disorders, such as increase of distress, depression,
anxiety causing changes in sleep pattern, lethargy, and lack of hobby participation [6]. In the COVID-19
pandemic era, the extent of viral spread and death tolls are much more around the globe. Some may also
have been experiencing symptoms but hesitant to seek medical help [7]. Significantly increased non-
COVID-19 mortality of patients who never made it to the hospital from New York City in USA and the
Lombardi region in Italy were alarming [8]. Increased risk of death from other life-threatening, non-
COVID-19, medical emergencies in the states with large numbers of COVID-19 associated deaths were
also warning us of the adverse, medical impacts [9]. For anxiety and depressive disorder symptoms, the
Centers for Disease Control and Prevention (CDC) reported a substantial increase in the USA during
April through June 2020 compared to that of the same time frame in 2019 [10]. For restricted access for
non-COVID-19 care and public’s hesitance to visit medical facilities, the increased extent of mental
illnesses in pandemic remains short-sighted. In this study, we explored the mental health evaluation by
surveying the South Korean general public during the pandemic by on-line responses of the self-reported
mental and physical symptoms along with other associated variables. We focused on the individuals who
do not already have diagnosis of mental or other significant physical illnesses, or other settings that
heighten the responses to stressors. We intended to evaluate the frequency of common mental health
symptoms that the general public was experiencing, without the influence of significant previous
illnesses, treatments and or side effects. Non-diagnosed psychiatric or physical symptoms during the
pandemic were assessed.

2 Methods

2.1 On Line Survey
We conducted an on-line survey fromMay 26 through August 04, 2020 in South Korea. Any adult older

than 18 years old, with an access to a smart phone or internet who agreed to the disclosure and privacy
statements was allowed to participate. Instead of using a specific internet shopping program or social
media, “word or mouth” approach by cell phones and electronic mails were used for data gathering.
Informed consents were obtained from all 303 respondents before starting the survey. Their responses
were voluntary. As a token of appreciation for participating in the survey, a merchandise coupon worth
5,000 KW (~$4.50 USD) was sent to those who indicated interest.

The exclusion criteria included: (1) previously diagnosed mental illnesses, (2) significant physical
illnesses, such as thyroid diseases, endocrinopathy, cancer or active chemotherapy or treatments, (3) RT-
PCR confirmed or history of COVID-19 infection, (4) recent bereavement within a year, (5) recent
pregnancy or delivery within a year (6) recent divorce or domestic violence, and (7) incomplete responses
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to the survey. The additional exclusion criteria for the subgroup analyses of the parents bringing-up children
were: (1) living with elderly parents or relatives who might be at high risk of mortality and morbidity if
caught COVID-19, (2) single parent, and (3) raising more than one child.

2.2 Survey Questions
The survey was composed of 6 sections: (1) survey purposes, disclosures and consenting;

(2) demographics; (3) mental and physical symptoms; (4) self-perceived health status, resilience and
relationship with others; (5) illnesses and life style choices; and (6) SARS-Cov-2 related public health
information, feed-back on the survey and respondent’s interests in follow-up survey. The survey was
written in Korean and estimated to be completed in about an hour.

The survey questions were based on the validated screening questions, such as the Generalized Anxiety
Disorder-7 (GAD-7) and Patient Health Questionnaire-9 (PHQ-9) for Major Depression (MD) [11,12]. In
this paper, GAD-7 symptom score is referred as the anxiety score and PHQ-9 symptom score is referred
as the depression score. It must be noted, however, the symptoms of GAD-7 or PHQ-9 scores do not
equate a diagnosis of GAD or MD which is also true for traumatic stress (TS) or post-traumatic stress
disorder (PTSD). The questions of TS and PTSD symptoms were based on the Diagnostic and Statistical
Manual of Mental Disorder-5 (DSM-5). Commonly experienced physical symptoms in medicine were
also included for the respondents to answer in both open-ended and close-ended type of questions that
included heart-racing sensations, dyspnea, headache, abdominal pain, sleep difficulties and others. In
another question, the respondents were asked to select the symptoms that they were experiencing among
the mental and physical symptoms listed. The questions regarding the sleep difficulties were about the
sleep duration and quality as well as the interval changes compared to the time before the pandemic. To
keep the survey in a reasonable length, not all of the items in the various instruments of insomnia
evaluation were included [13,14]. Detailed methodology could be found in the Supplemental Methods.

We inquired about the stressors that each individual was experiencing by both open and close ended
questions. We also inquired about the potential stresses experienced by the individuals that could arise
from living with other co-inhabitants in a household. Individual’s self-perceived, resilience in response to
stress and one’s stress management facet such as being able to carry out hobby during pandemic in the
number of times per month were also asked. The questions about the self-perceived health status and any
changes since the pandemic began, as well as whether the health was maintained or deteriorated during
the pandemic were asked along with the reasons for such. Open-ended, overall feedback about the
survey, if it was found helpful or not, and the reasons were asked. Finally, the interest in the follow-up
survey was also examined.

2.3 Analyses
The responses were analyzed using the Statistical Package for the Social Sciences 25.0 (SPSS 25.0). The

data were first analyzed by Pearson correlation. Spearman Correlation was used for the variables such as
gender and age. For multivariate analysis, potential compounding factors, such as age, gender, anxiety
scores for depression analysis and depression scores for anxiety analysis, living in the outbreak regions,
were held constant. Calculation of positive responses of the participants and the number of individuals
with the ranges of GAD and Depression symptom scores were assessed according to the validated
GAD-7 and PHQ-9 scoring system. Statistical significance was considered p < 0.05.

3 Results

3.1 Demographics and Characteristics of Respondents
The total number of respondents was 246 after applying the exclusion criteria. The mean age was

40.3 years old. Only two individuals were 70 years old or older. Women and men were 66.7% and
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33.3%, respectively. Majority of respondents, 85.0%, were living with family or friends and 63.4% were
married. Twelve individuals out of 246 reported having had SARS-Cov2 RT-PCR testing that were all
negative. All 246 individuals had no history of COVID-19 infection. The details of demographics and
characteristics of our survey respondents are summarized in the Tab. 1. After excluding individuals living
with their own parents, raising more than one child, and being single parent, the parents who were
bringing-up a young child (less than the school-age) were 13.4%, composed of 23 mothers and 10 fathers
responded. The parents raising an older child were 11.0%, composed of 14 mothers and 13 fathers
responded. Other married individuals living with spouse without child or their own parents were 20.3%,
composed of 34 women and 16 men. To show the data representing most of regions of South Korea, the
regions where individuals resided were also listed. Of note, our data of 41.9% were under-representing
that region as Seoul, where 50% of population lives.

Table 1: Demographics and characteristics of respondents

Items Numbers n = 246 (%)

Age (years)
<29
30–39
40–49
50–59
60–69
>70

47 (19.1)
70 (28.5)
72 (29.3)
31 (12.6)
24 (9.8)
2 (0.8)

Gender:
Male
Female

82 (33.3)
164 (66.7)

Marriage Status:
Married
Non-Married

156 (63.4)
90 (36.6)

Last Completed Formal Education:
College and Beyond
High School

230 (93.5)
16 (6.5)

Employment 164 (66.7)

Expecting Income Loss c/t Year 2019 139 (56.5)

Working in Health Care 11 (4.5)

Living in the Special City, Seoul
Living in Gyeonggi, Inchon region
Living in Metropolitan Cities
Living in Rural Regions
Living in the Major Outbreak Regions
Living Alone
Living with Family, Relatives or Friends
Parental Status:
Any Children*
Raising a Young Child**

103 (41.9)
55 (22.4)
20 (8.1)
53 (21.5)
15 (6.1)
37 (15)
209 (85)

115 (46.7)
33 (13.4)

(Continued)
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3.2 Stressors and Symptoms Experienced during Pandemic
Top 7 stressors and mental/physical symptoms that the respondents experienced during the pandemic

were shown in Tab. 2. The respondents indicated their major stressors in pandemic involved the worries
of getting infected from and infecting others and financial pressure. Interestingly, the concern for
children’s education and uncertain future caused by the pandemic were among the top stressors. As for
the top frequently experienced mental and physical symptoms were decrease concentration or motivation,
frequent tiredness, nervousness, headache, indigestion, heart-racing sensation and difficulty breathing in
decreasing order. Mental symptoms were the first three most frequently experienced symptoms which is
to be further explained in the latter part of this paper.

Table 1 (continued).

Items Numbers n = 246 (%)

Raising an Older Child**
Married and No Child**

27 (11.0)
50 (20.3)

Screen Hours/Day
<1 h
1–2 h
3–4 h
>5 h

180 (73.2)
52 (21.1)
12 (4.9)
2 (0.8)

Hobby at least Once per Month 215 (87.4)

Sleep Difficulties in Duration and or Quality 192 (78.0)
Note: *Parents raising children regardless of age or number of children, living w/o their parents (a.k.a.
Grandparents) or relatives. **Parents bringing up one young, one older child or individuals living with
spouse, without child, and living w/o their parents (a.k.a. Grandparents) or relatives.

Table 2: Top Seven Stressors and Mental/Physical Symptoms

Top Seven by the Number of Responses (n = 246)

Rank Stressors in Pandemic Mental and Physical Symptoms

Items N (%) Items N (%)

1 Getting Infected from Other people 214 (87.0) Decreased Concentration or
Motivation

120
(48.8)

2 Infecting Others 157 (63.8) Frequent Tiredness without
Reason

110
(44.7)

3 Getting Infected from Soiled Surfaces 153 (62.2) Nervousness 99
(40.2)

4 Financial Pressure due to Economic
Down turn

124 (50.4) Headache 74
(30.1)

5 Loosening Health 110 (44.7) Indigestion 73
(29.7)

6 Children’s Education/Uncertain Future 68 (27.6) Heart Racing Sensation 52
(21.1)

7 Getting or Maintaining Job 51 (20.7) Dyspnea 42
(17.1)

Note: Multiple responses were possible for the questions inquiring about the stressors and mental/physical symptoms. N = number of individuals.
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The total number of stresses had significant associations with the scores of anxiety symptoms (r = 0.35,
p < 0.01), depression symptoms (r = 0.27, p < 0.01), physical symptoms (r = 0.25, p < 0.01), sleep
difficulties (r = 0.24, p < 0.01) and resilience (r = –0.23, p < 0.01). Keeping-up with household payments
or decreased income in 2020 were also a significant stress which was reported in a majority. Income loss
due to pandemic was reported in 56.5% of respondents.

3.3 GAD Symptoms
About 58.9% percent of respondents reported symptoms of GAD-7 in minimal (n = 105, 42.7%), mild

(n = 37, 15.0%) and moderate (n = 3, 1.2%) degree, with the mean(M) anxiety score of 2.2, 6.4, and 11.7,
respectively (Fig. 1A). None was in higher degrees. The lowest mean anxiety and depression scores were in
the age group 60–69 years old that were composed of retired individuals. The mean anxiety score in each age
group was depicted in the Fig. 1B. Fifty percent of male respondents had anxiety symptoms (M = 1.5+/–0.2)
and 42% of female respondents had the symptoms (M = 2.6+/–0.2).

In addition, the anxiety scores were significantly associated with other variables (p < 0.01), such as the
scores of PHQ-9 (r = 0.51) and sleep difficulties (r = 0.45) and physical symptoms (r = 0.25). The covariate
effect analysis of the anxiety scores with the individual’s self-perceived resilience, with and without the total
number of stresses showed an interesting finding. The resilience alone did not have a significant association
with the anxiety scores. However, when the total number of stresses was analyzed together, there was a
significant association (p < 0.01). Anxiety scores also showed a significant inverse association with the
number of times per month individuals carried out hobbies (r = -0.18, p < 0.01).

In the subgroup analyses, the parents bringing-up young child showed significant association with
anxiety scores (p < 0.05), but not in the parents raising older child (p > 0.05). In these subgroups, the
women’s mean anxiety scores were considerably higher than the men’s anxiety scores. The mean anxiety
scores of mothers bringing-up young child (M = 3.6+/–0.8), fathers bringing-up young child
(M = 1.8+/–0.6), mothers raising older child (M = 2.6+/–0.7) and fathers raising older child (M = 1.1+/–0.3).

Figure 1: Mean Scores of Anxiety (GAD-7) and Depression (PHQ-9) Symptoms. A. Mean Scores of
GAD-7 and PHQ-9 symptom by the severity. n = number of individuals in each group. B. Mean Scores
of GAD-7 and PHQ-9 symptoms by the age ranges per decade
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3.4 Major Depression Symptoms
Twenty-three percent of the respondents had depression symptoms at: minimal (n = 34, 13.8%), mild

(n = 17, 6.9%) and moderate (n = 6, 2.4%) degrees with the mean score of 2.6, 7.1, and 11.3,
respectively (Fig. 1A). None was in the moderately severe or severe degree which was the same for
GAD. The Fig. 1B showed the mean depression score in each age group per decade. About 22% of the
respondents had both symptoms of depression and anxiety.

Correlation and regression analyses done with the gender, age and other compounding variables held
constant showed significant associations (p < 0.01) between depression scores and other variables, such
as sleep difficulties (r = 0.49), total number of stresses (r = 0.27), job-dissatisfaction (r = 0.19), and
educational back ground (r = -0.18). Higher educational background was associated with less depressive
symptom scores.

Unlike the significant association with anxiety scores (p < 0,05) shown in the parents bringing-up young
child, no significant association with depression score was noted. Nevertheless, the mean depression scores
of women were two times higher than those of men in both groups. The mean depression scores of mothers
bringing-up young child (M = 2.1+/–0.1), fathers bringing-up young child (M = 0.4+/–0.1), mothers raising
older child (M = 0.9+/–0.2) and fathers raising older child (M = 0.2+/–0.1).

3.5 TS/PTSD Symptoms
About 19% of individuals reported TS/PTSD symptoms. The individuals with TS/PTSD symptoms

lasted more than one month were 6.4%. Of those, 50% reported also having avoidance of the perceived
culprit. The individuals who had the overlapping symptoms of TS/PTSD and anxiety, TS/PTSD and
depression, and all three were, 13.8%, 9.3% and 8.1%, respectively (Fig. 2). The individuals who had all
three symptoms also reported financial melt-down, burn-out, lacking any hope for recovery, poverty,
increased smoking and alcohol intake, health deterioration, job-related-stress, and/or Hwa Byung
(a disorder or phenomenon related to accumulated stress without source of relief found in South Korean).

Figure 2: Overlap of GAD, TS/PTSD andMD Symptoms. Each circle represents the individuals with GAD,
MD or TS/PTSD symptoms. Overlapping Area I = Individuals with GAD and MD symptoms (n = 53,
21.5%), Overlapping Area II = Individuals with GAD and TS/PTSD symptoms (n = 34, 13.8%),
Overlapping Area III = Individuals with MD and TS/PTSD symptoms (n = 23, 9.3%), and Overlapping
Area IV = Individuals with all 3 symptoms (n = 20, 8.1%). n = number of individuals in each group
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3.6 Physical Symptoms
One or more physical symptoms were reported in 98 individuals (39.8%). Of note, sleep difficulties were

not included among the physical or mental symptoms in our study, and analyzed separately because of the
reciprocal relationship existed. The respondents reported more frequently of mental symptoms than physical
symptoms when they were asked to select their symptoms among the list of common mental and physical
symptoms (Tab. 2). The scores of physical symptoms had significant association with total number of
stress, anxiety, depression, TS/PTSD, sleep difficulty and living alone (p < 0.05). Smell and/or taste loss
were reported in those (n = 7, 3%) who had influenza, or sinus-nasal infections/inflammation, mostly
with complete recovery (86%). Only one individual of the survey respondents (n = 303) had COVID-19,
confirmed by RT PCR positivity, who reported a complete recovery from the loss of smell and taste.

3.7 Maintaining vs. Deteriorating Health (Tab. 3)
The respondents’ top reasons for maintaining health by self-perception were: keeping up with public

health measures such as wearing masks, keeping physical distance, and washing hands appropriately
(60.2%), exercise and eating healthy (29.7%), and having a new routine (17.5%). In contrast, the top
reasons for self-perceived, deteriorating health were: inability to exercise or carry out hobbies (40.2%),
inability to eat healthy (29.7%), and lack of new routine (25.2%). Of note, hesitance to seek medical help
for fear of getting infected was also one of the top 7 reasons of deteriorating health (11.8%). The stresses
about children’s education and uncertain future were also perceived reasons for their deteriorating
health (11.4%).

3.8 Sleep Difficulties
The sleep difficulty scores, assessing the interval changes compared to before the pandemic era in the

sleep quantity and quality, showed significant association with the anxiety (r = 0.44), depression (r = 0.49,
TS/PTSD (r = 0.37), and physical symptoms (r = 0.46) (all items, p < 0.01) (Tab. 4). Sleep difficulty scores
analyzed by regression was an explaining factor for anxiety scores (F (1, 243) = 60.1; p < 0.01; R2 = 0.198).
Of note, not all were included for this part of analysis for individuals’ vague comments about sleep aid usage.

Table 3: Top Seven reasons for Maintaining Health vs. Deteriorating Health

Top Seven Reasons (n = 246)

Rank Maintaining Health during Pandemic Deteriorating Health during Pandemic

Items Numbers
(%)

Items Numbers
(%)

1 Wearing mask, physical distancing and
washing hands appropriately

148
(60.2)

Inability to exercise or hobby 99 (40.2)

2 Exercise and eating healthy 73 (29.7) Inability to eat healthy 73 (29.7)

3 Having a new routine 43 (17.5) Lack of new routine 62 (25.2)

4 Quitting/decreased smoking or drinking 42 (17.1) Stressed about getting infected 47 (19.1)

5 Clean air 31 (12.6) Financial pressure 38 (15.4)

6 Time to rest due to shorter hours at work
or commute

21 (8.5) Deferring medical care due to
hesitance

29 (11.8)

7 Being able to sleep well 16 (6.5) Stresses about the Children’s
education & uncertain future

28 (11.4)

Note: Multiple responses were possible for the questions inquiring the reasons of maintaining and deteriorating health during pandemic.
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Positive correlations in the sleep difficulty with the mean scores of anxiety and depression were also
demonstrated (Fig. 3). The top reasons the respondents identified for their sleep difficulties were
uncertainties about the future, difficulties in getting along with people, job-related stresses, deteriorating
health and financial pressure.

3.9 Financial Pressure and Job Dissatisfaction
Overwhelming respondents expressed the need for the governmental support for the general public

(87.8%). The respondents anticipated their income decrease by less than 50% from the year before the
pandemic were 39.8%. Those who anticipated more than 50% of income decrease were 16.7%.

Employment was reported in 2/3 of the respondents. Among those with jobs, 22.7% reported
dissatisfaction with their jobs. The dissatisfaction with one’s job was shown as one of explanations for
the depression. Getting a job or maintaining a job difficulty was also reported in 20.7% of the
respondents. However, the amount of individualized income by itself had no significant association with
the scores of anxiety, depression, TS/PTSD, or physical symptoms.

Table 4: Difficulties in sleep-quality and-duration compared to time before the pandemic (n = 246)

Score Difficulty in Sleep Quality Difficulty in Sleep Duration

0 None 7–9 h without interval change

1 Suboptimal quality persisting without significant
change

<7 h duration or >9 h persisting without
significant change
Add 1 point if suboptimal by 1–2 h increase

2 Suboptimal quality with significant change in
difficulty, lasted < 1 month

Duration further worsening by 3–4 h or
new such change since the pandemic began
that lasted < 1 month

3 Suboptimal quality with significant change, lasting
>/= 1 Month

Suboptimal duration with significant change,
lasting >/= 1 month

Note: Impaired sleep quality includes: difficulty in falling asleep, staying asleep, awakening in the middle of sleep with or without extremity pain,
nightmares, early or difficulty awakening and unsatisfactory sleep.

Figure 3: Sleep difficulty score with the mean GAD-7 and PHQ-9 symptom scores
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3.10 Hobby and Readiness/Resilience
About 69% of the respondents reported difficulties carrying out their hobbies in their usual number of

times per month during the pandemic. The mean anxiety score of the group not-participating a hobby was
2.9. However, the mean anxiety score of the group carrying out their hobbies 1–2 times a month or 3–
4 or more times a month were lower at 2.0+/–0.3 and 1.7+/–0.4, respectively. Individuals’ participation in
their hobbies inversely correlated with the anxiety scores. The individuals who did not engaged in any
hobby at all had the higher mean anxiety score (p < 0.01). Self-perceived resilience, one’s capacity to
bounce back from significant disturbance by stressors, had significant association inversely with the
anxiety score (r = -0.126, p < 0.01). The dynamic relationships of the items in balancing act during
pandemic are depicted in Fig. 4.

3.11 Helpfulness of the Survey
The survey designed to assess the mental and physical symptoms of general public during the pandemic

was found to be helpful in 82% of the respondents. Some reported it was helpful because the participation
provided the chance to review and clearly identify their mental and physical changes that they were
experiencing. Forty two percent of the respondents indicated their interests in participating follow-up or
future research.

4 Discussion

In our study, there were significant number of individuals with the symptoms of generalized anxiety and
major depression in South Korea, despite the successful management of the outbreaks. The degree of
symptoms, however, were mostly in minimal and mild degrees. The individuals with more than or equal
to mild degree of anxiety symptoms by GAD-7, depression symptoms by PHQ-9 scores were 16.2% and
9.3%, respectively. The individuals with moderate degree of GAD-7 and PHQ-9 symptoms were 1.2%
and 2.4%, respectively. No one was in higher degree. These percentages were apparently at the lower end
of the published data by the systemic review based on the data collected in other countries [15].
However, direct interpretation of data among the published numbers is not possible becuases of the

Figure 4: Balancing Act in Pandemic. Items in circled areas counter-balance the pandemic stressors to maintain
health. Appropriate public health measures are indicated for brevity as “5Ws: wear mask, wash hands, watch-out
for physical distance, watch-out for crowded in-door space, while having minds close to others
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differences in study design and participants as well as different extent of COVID-19 status and
socioeconomical situations in different countries. Different factors influenced our study results are
following. Our study design of excluding the individuals with previous mental disorders, serious medical
illnesses or in bereavement due to loss of a family [16,17] for all of which are associated with heighted
stress responses influenced the result positively. For decreased mental health services and unclear access
to therapies and medications during the COVID-19 crisis, accurate analysis of the individuals with mental
illnesses could not be done.

Significant relationship and coexistence have been noted between the generalized anxiety, depression and
multiple unexplained physical symptoms [18]. Especially, individuals with underlying mental illnesses also
have a significantly increased risk for subsequently developing physical symptoms [19]. Unexplained
multiple physcial symptoms could also represent somatization disorder or not-yet diagnosed, serious
physical illness in clinically appropriate setting. For example, the scores of physical symptoms and sleep
difficulty were found to correlate significantly with both depression and anxiety scores (p < 0.01) in our
study. With the pandemic continuing, the minimal to mild degree of symptoms might have gotten worse or
persisted for more than 6 months that could be diagnostic as having the GAD (DSM-5).

Home confinement has consequences [20]. Staying home has significant impacts on the family members.
The highest percentage of the individuals with anxiety symptoms were noted in the group bringing-up young
children. Mothers bringing-up a young child had the higher mean anxiety score compared to the fathers
bringing-up a young child. The mean anxiety scores for the mothers raising children were significantly
higher than the women in a marriage without child, 5.3 and 2.3, respectively. In South Korea, mothers are
generally considered as the primary care-takers of young children. Three meals and snacks in-between,
educating children, keeping them interested whole day and getting them to bed for young children, all fell
more on the mothers to tend to as more the time spent at home [21]. The stress of getting infected and
infecting others also increased as more of close contacts among the co-habitants were bound to happen
around the clock. In fact, the contraction rate within the cohabitants of a house-hold turned out to be more
than six times higher than the outside home in South Korea [2]. The parents bringing-up children also
reported additional stress on their children’s educational direction and future.

Depression or other psychiatric illness has been identified as individual risk factor for suicide [22].
Major depression is generally more prevalent than GAD, both in South Korea and USA. In 2013, South
Korea was ranked the first among the OECD nations with the adolescents and young adults among the
groups with the highest suicide rate [23]. Over sixteen percent of our respondents responding having had
suicidal intent and close to 10% of these having tried should be addressed by appropriate evaluation and
therapy. The prevalence of major depression in South Korea was 4.3% for life time and 1.7% for
12 months period before [24]. This prevalence of major depression was lower than that of the USA
(6.8% 12-month prevalence before the pandemic) although the fatality rate from suicide has been higher
in South Korea. The reasons for the high suicide rate have been identified as financial and academic
stressors which are both increased during pandemic. A range of symptom scores and prevalence of major
depression had been reported based on different methods and make-up of the study [25,26]. The static
glance of 2.4% rate by PHQ-9 likelihood in our study was higher than what was observed before,
presumably due to the COVID-19 pandemic.

Depending on the type of stress and the individual’s stress response skills or resilience, anxiety can result
in positive effects as well as disease state. The fear of getting infected, infecting others and financial
difficulties have been recognized as among the stressors of pandemic [27]. Many of our respondents
found wearing masks, washing hands, and physical distancing as the reasons to maintain health rather
than coerced, intrusive stressors. Majority of them reported their adherence most of time. Willingly
participating in the public health measures were not only protecting from a massive spread of infection
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but it might have also meant the acceptance of the situation and solutions, at least temporarily. Being
prepared and having regards for other might have also helped in being resilient. The host-resilience
scores plus total number of stresses had a statistical significance with the generalized anxiety scores that
might mean more resilience and less anxiety. Living with family members might also be a support and
purpose for individuals to be resilient, shielding from isolation and loneliness and protecting from falling
apart although stress of potentially infecting other family members being at the opposite side. The host-
resilience may also shape how the individual perceives stimuli as stressors or challenges. It was reported
2/3 will be resilient to the stresses of the pandemic [28], which mean 1/3 may not.

The mental stress of the COVID pandemic has been exacerbated by the feeling of unknown, especially
due to the mis-information from the social media [29,30]. The unpredictability of the COVID-19 epidemic
progression may have resulted in significant psychological pressure on the populations that were vulnerable
to the various stressors [31]. Furthermore, the misinformation from the media was also contributing to these
mental stress [32–34]. Relatively short daily screen time spent on watching TVor other media by our study
respondents, more than 73% reporting less than an hour, might have also played a part in demonstrating
overall less degree of symptoms. In addition, most of respondents reported that they watched TV or other
media together with family or friends which might also helped filtering the “fake news”. Thus, more
reliable and informative media and governmental reporting will be especially important when faced with
the fear of unknown life during COVID-19 pandemic [35].

5 Limitations and Future Prospective

First limitation to the study is a potential sampling error due to the small number of respondents. In order to
obtain the random samples of general public, we used a word-of-mouth approach instead of using a specific
shopping program or social media. Despite there is representation from most of the regions of South Korea
as listed in the demographic section, small number of participants limit the generalizability of data.

Second limitation might be the lack of RT-PCR or Serologic test results in all of our respondents. Their
non-COVID-19 infection status was based on the individuals’ responses. Only twelve individuals out of
246 reported actually having had SARS-Cov2 RT-PCR testing that were all negative. All 246 individuals
reported no history of COVID-19 infection. Remoteness of asymptomatic infection was supported based
on the results of the national investigations of antibodies to SARS-Cov-2 that tested 4495 South Koreans
randomly during the similar time period from 4/21~8/13/2020 showing less than 0.05% positivity [2].
However, about 1/3 of cases could be asymptomatic or subclinical infection speculated [2] and potential
possibility of asymptomatic carriers are not entirely excluded.

Third limitation is a socio-cultural influence, potentially resulting in under-reporting of the mental
symptoms. The internalized different stigma and its psychosocial correlates in Korean patients with
mental illnesses have also been reported [36]. Mental illnesses are generally viewed as an “imperfection”
to oneself and one’s family in South Korea. For the physical symptoms reported by four in ten of our
respondents, some physical symptoms might represent more culturally acceptable expressions of mental
symptoms in the socio-cultural context. In previous years, the conservative 12 months prevalence rate of
the generalized anxiety disorder in South Korea was 1% [24]. Thus, our result of 1.2% static prevalence
of generalized anxiety disorder based on GAD-7 likelihood is comparable to the published data.
However, potential possibility of underreporting remains in this context.

Fourth limitation is selection bias through technological access by conducting on-line survey using
smart phone or electronic mail. This prohibited those without access and resulted in mostly younger
individuals responding. In South Korea, almost ½ of individuals over 65 years-old live in relative
poverty according to OECD data, reported in 2017. In addition to very young group, over 65 years-old
group are at risk for developing mental illnesses and future research might be best conducted by a hybrid
format additionally using traditional telephone.
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Fifth limitation is evolving nature of pandemic, limiting the scope and specific nature of culprits in its
impacts. The results of present study based on evaluation of survey responses during the early phase of
pandemic. Thus, further follow-up research is needed to see whether individuals’ symptoms are persisting
and what their responses to the post-vaccination era.

6 Conclusion

Despite the well-coordinated management of COVID-19 outbreaks in South Korea, our results show
many individuals still had mental symptoms although mostly in minimal and mild degrees. In fact, many
respondents reported their stresses in pandemic which had significant association with anxiety and
depression symptoms. The physical symptoms and sleeping difficulties were correlated with higher
degree of generalized anxiety and major depressive symptoms. This type of public health information
survey during the pandemic will help the individuals and the health care professionals to identify and
recognize these early signs for mental diseases. This early recognition will help the individuals to seek
medical help to prevent or treat these mental symptoms before they become more serious mental crisis.
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