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Abstract

An unprecedented outbreak of pneumonia caused by severe acute respiratory syndrome coronavirus 2 (SARS-
COV-2) infection appeared in Wuhan, Hubei Province, China, in December 2019. On 11 February 2020, the World
Health Organization (WHO) officially attributed the disease to infection with SARS-COV-2 as coronavirus disease
2019 (COVID-19). SARS-COV-2 is highly contagious, and people are generally susceptible to infection. Since the
outbreak of the pandemic, which has changed the way most people live and work, the Chinese government and
scientific community have acted quickly and taken measures to contain the pandemic. This review aims to look at
the psychological impact of the outbreak on a specific segment of the population (e.g., students, recent college
graduates, medical staff, older people, pregnant women, children, the general public, and others), and to isolate
the mechanisms by which social isolation could cause loneliness, to improve our understanding of the emerging

epidemic’s impact on people’s mental health, and therefore, to focus attention on mental health care.

Introduction

At the end of 2019, an unprecedented outbreak of novel coronavi-
rus (SARS-COV-2) pneumonia appeared in Wuhan, Hubei, China,
which fascinated worldwide attention. In February 2020, the coro-
navirus disease was designated as COVID-19 by the World Health
Organization (WHO).! In China, human-to-human transmission of
the COVID-19 virus occurred in families.? In addition, the virus
has proved to be highly contagious and can be fatal.> For most
people, the unprecedented outbreak of COVID-19 is a symbol of
how fragile and unpredictable lives can be. The virus has com-
pletely modified how most of us live, work, or perform our daily
functions.?
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In addition, it is known that infectious diseases outbreaks,
such as COVID-19, involve enormous stress, extreme fear, and
unavoidable anxiety. This might be far-reaching among high-risk
groups, such as healthcare workers and other frontline workers that
include policemen, armed forces, bankers, and others.*

A study in China led by Wang found that in the primary stage of
the COVID-19 outbreak, a moderate to severe psychological influ-
ence was assessed in >50% of interviewees, and approximately
33% respondents were evaluated to have moderate to severe con-
cern. Women, students, and those with specific physical symptoms
experienced more serious psychological effects of the outbreak
and higher levels of depression, tension, and panic.’

Therefore, panic and anxiety might be included in the emo-
tional responses, fear and distorted concepts of risk often drive
negative social actions,® especially in special groups, such as stu-
dents, recent college graduates, medical staff, older persons, preg-
nant women, children, and the general public. Therefore, we need
to demonstrate solicitude for the mental health of these different
populations.

Impact on specific populations

The main impact of COVID-19 outbreak on the mental health of
different populations is shown in Table 1.
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Table 1. The mental impact of COVID-19 on specific populations
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Specific populations Mental manifestation

Students

Recent college graduates
Healthcare workers
Older persons

Pregnant women
Children and adolescents

General public

Fragility, depression and anxiety

Nervous, anxious, stressful, relatively fragile and fear
Affected negatively long-term, anxious
Dejection, restlessness, sleeplessness, discomfort, heavy depression, disquiet and tribulation

Anxiety, loneliness and no social support

Fear, inattention, depression, and anxiety

Sympathy, grief, loneliness and psychological endurance is poor.

Students

To control the COVID-19 epidemic, the Chinese government took
emergency measures to close all schools across the country to curb
the spread of infection. Therefore, almost all the students were
trapped at home and unable to go to school. Therefore, they had
less physical activity, spent more time on the screen, slept more
irregularly, and ate less healthy diets, which often led to weight
gain and loss of cardiorespiratory fitness. Some students faced the
pressure of entering high school or college entrance examinations,
and they were nervous and anxious. Their parents were even more
anxious. Then, China’s Ministry of Education and China’s Min-
istry of Industry and Information Technology (2020) recommend
“suspending courses without suspending learning”. Therefore,
since mid-February 2020, there have been >100 million students
gaining knowledge using different learning methods in China,
which included online learning platforms based on various meth-
ods to achieve their goals.”8

By living a simple life at home every day, many students’ nor-
mal social interactions have been forced to stop. The stress that
comes from the COVID-19 might be overwhelming. Therefore,
managing psychological impact is essential to ensure a long and
healthy lifestyle. Campus life and study are critical to the psycho-
logical well-being development of college students, and it has been
assumed that problems related to family confinement have psy-
chological effects on college students.® In addition, the values and
judgments of college students are at an important developmental
age and are influenced by social media views and opinions. There-
fore, their emotions were relatively fragile.®

To help students overcome the fear and anxiety caused by the
epidemic, a health-conscious schedule, appropriate diet, physical
exercise, good personal hygiene, and good sleeping habits were
promoted actively by most schools, and some health improvement
materials were included in the school curriculum.”?

Wang et al.® concluded that after the outbreak of COVID-19,
college students were more anxious than the general population,
which suggested that COVID-19 had a negative impact on the anx-
iety of college students. During COVID-19, the degree of anxiety
among college students was higher than SARS and HINI.

In addition, Cao et al.' sampled college students from one
medical college in China using cluster sampling and highlighted
that college students that suffered from anxiety due to the COV-
ID-19 epidemic accounted for 24.9%. To reduce the spread of
COVID-19, the majority of students were forced to stay at home,
and most of them were relatively lax and did not take part in proper
exercise and social lives.

However, the statistics indicated that some of the students
were experiencing stress, dread, or anxiety and were influenced

by the unknown effects of COVID-19. All these factors should be
considered when teachers conduct online teaching.® Compared
with SARS in 2003 (when college students underwent the same
isolation), the internet now plays an important role in rapid in-
formation dissemination, open online discussion, and emotional
expression. Frequent use of social and electronic media results
in exposure to COVID-19 related information. This increased
exposure has been shown to increase anxiety and depression.
Following the feedback from different types of psychological
counseling hotlines for COVID-19 that have been established
across China, one of the primary characteristics of student callers
is anxiety.® Therefore, the mental health of students needs to be
accounted for.

Recent college graduates

The careers of recent college graduates this year might be signifi-
cantly influenced by the COVID-19 outbreak. The students were
severely interrupted in the final stages of their studies and their
assessments experienced major interruptions. They might graduate
at the start of a severe global recession. Research has indicated
that poor market conditions have meant that workers have accept-
ed low-paying jobs, and the careers of numerous recent college
graduates could be affected negatively long-term.!!

The lives of recent college graduates have been disrupted by
the COVID-19 pandemic in various ways. Their learning level and
learning processes have been affected and their learning goals have
been affected. Students that are about to move from one stage of
education to another, such as those transitioning from school to
higher education, or from higher education to employment, face
special challenges.!?

Students that have completed half of the assessment from their
course might feel anxious until they have a clear understanding
of how to resume courses and assessment programs following the
crisis. Compared with college students that enter studies normally,
a significant number of recent college graduates that have been
affected by COVID-19 will be anxious about the long-term ad-
verse effects when entering another level of learning or entering
the labor market. Statements from colleges and universities that
they will “compassionately”” adopt admissions standards might not
always be reassuring.!?

Healthcare workers

Lai et al.'3 conducted an epidemiological survey of 1,257 health-
care workers in 34 Grade A hospitals that had fever clinics or
wards in various regions of China, and those who treated treating
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COVID-19 patients had a high prevalence of negative psychologi-
cal well-being symptoms. In addition, it attracted the attention of
the mental health of healthcare workers who were busy with the
COVID-19 pandemic. They found that among all participants,
50.4%, 44.6%, 34.0%, and 71.5% reported feelings of dejection,
restlessness, sleeplessness, and discomfort, respectively. Most of
the participants were female employees, nurses, and were aged
between 26 and 40 years. Those working in different hospitals in
Wuhan reported more serious psychological well-being difficul-
ties. The research further showed that women who had a mid-level
technical title experienced heavy depression, disquiet, and tribula-
tion. Frontline work is an independent hazard factor that leads to
the deterioration of psychological well-being.!3

When faced with the pandemic of infectious diseases, the psy-
chological response of medical staff is complex. Emotional fra-
gility or emotionally out-of-control, overwhelming workload, and
worrying about their health, family and others, being infected with
the virus, job changing, and isolation were the main sources of
suffering.*

COVID-19 is highly contagious and can be fatal.»!4!5 This
might increase the awareness of personal danger. In addition, the
predicted supply shortages and the influx of numerous suspected
and actual COVID-19 cases were exacerbated by the pressure and
concerns of health care workers.* Exposure to COVID-19 cases in
the hospital, isolation due to COVID-19, death or illness of rela-
tives or friends, and a high degree of self-perception of risk due
to the lethality of the virus might have a negative influence on the
psychological well-being of medical staff.!

Medical professionals in countries such as China, which is se-
verely infected with COVID-19, are under tremendous work pres-
sure. Due to the increase in workload that has led to overwork,
insufficient protection against contamination, and frustration at
the inability to provide adequate patient care, and isolation, an in-
creased number of psychiatric consequences have been caused.!”
Different types of events on vicarious traumatization that is related
to psychological stress among nursing staff have been reported
successively.!8

Facing the frustration, noncooperation, phobia, and stigma-
tized patients of COVID-19 that the Chinese medical teams have
already experienced, these might exact indifference and dispirited-
ness among clinicians. A lot of healthcare workers that have been
in direct contact with confirmed or suspected COVID-19 patients
were kept under observation and isolation, and separation from
their families might generate huge emotional losses to them.!”
Those who are working in the hospital and commuting home every
day become more anxious, they are concerned about spreading the
disease to their family members, especially elderly people with
chronic diseases who are at increased risk of serious adverse out-
comes.»1?

Older people

The elderly are extremely vulnerable to the risk of infection from
COVID-19, in particular, those suffering from chronic diseases
(e.g., diabetes, cardiovascular disease, and hypertension). China
has the largest aging population in the world. In 2017, there were
241 million elderly people (>60 years old) in the country, which
accounted for 17.3% of the total population. Approximately half
of them were empty nesters (e.g., no children or their children
worked away from home), with almost no social support.2’

There are >30 million people >80 years old. Due to disabili-
ties, there were >40 million people who needed to be cared about
for a long time. Psychological well-being problems are universal
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among the Chinese elderly (=55 years old). According to reports,
the prevalence of anxiety symptoms in this population is 23.6%.%

The COVID-19 pandemic has presented a huge challenge for
the psychological well-being service to the elderly in the com-
munity. During the crisis, a psychology service was established in
China; however, there remains a lack of attention to these disad-
vantaged groups. To acquire timely and efficient crisis psychology
services for the elderly that live in the community, related poli-
cymakers should strengthen cooperation to overcome obstacles.?’

Therefore, older people are struggling with increased health
risks and a poorer ability to support themselves independently in
isolation. To prevent the spread of disease, social isolation is nec-
essary, but if improperly implemented, such measures might cause
older people to increase social distancing when they might need
help the most.?!

Pregnant women

During the COVID-19 outbreak, a particularly vulnerable group
might be pregnant women. Mental health disorders commonly
occur during pregnancy. Approximately 12% of women feel de-
pressed and as many as 22% of women in the third trimester will
feel anxious. In addition, due to increased concerns about fetal
vertical transmission, pregnant women might be more prone to
anxiety.??

Yan et al.?? found that the incidence of depressive symptoms
in pregnant women assessed after the declaration of the COV-
ID-19 epidemic was significantly higher than that of women as-
sessed before the epidemic declaration (26.0% versus 29.6%, p =
0.02). The former were more probable to self-harm (p = 0.005).
The depression rates were positively correlated with the number
of newly confirmed cases of COVID-19 (p = 0.003), suspected
infections (p = 0.004), and deaths per day (p = 0.001). Pregnant
women that were primiparous, underweight before pregnancy,
<35 years old, in the middle-income category, employed full-
time, and had adequate living space, had increased risk of anxi-
ety and depressive symptoms during the outbreak. Therefore,
strategies for maternal stress and isolation, which includes ef-
fective risk communication and psychological first aid measures,
might be of significant help to prevent adverse consequences for
women and their fetuses.

Children and adolescents

It has been confirmed in the literature that children, in particu-
lar, adolescents, are prone to experience psychological well-being
problems, and most mental disorders occur in this age group.?*
In addition, findings indicate that COVID-19 influences youth
psychological well-being and is especially related to anxiety and
depression in adolescent cohorts.?® Moreover, Jiao et al.?® showed
that younger children (3—6 years old) were more prone to appear
clingy and to express fear that family members could be infected
with COVID-19 and older children (618 years old) were more
susceptible to inattention (to a small extent) and continuous in-
quiry. Similarly, in a sample of teenagers (12—18 years old), older
teenagers (senior high school) were more probable to report higher
symptoms of depression and anxiety than younger teenagers (jun-
ior high school).?’

Children who face unexpected and unknown events, as in other
emergencies and COVID-19, usually show various stress respons-
es. If appropriately supported by healthcare professionals, fami-
lies, and other social relationships (including the school environ-
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Table 2. The mechanism of loneliness and its manifestations
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The mechanism of loneliness

Manifestations

Loneliness model

Gene effects

Over-vigilance of social threats in the environment

Changes in sensitivity to social isolation

Sleep Loneliness and sleep disturbance affect each other

Health behaviors

Immune functioning

A decline in the capacity of self-regulation

Have lower immunity and more inflammation

ment), children and adolescents could properly overcome pain and
become emotionally and physiologically stable.2¢

General public

The psychological stress faced by the general public, especially vi-
carious traumatization caused by the COVID-19 pandemic, should
not be ignored. The vicarious traumatization initially referred to
the phenomenon where professional psychotherapists were invol-
untarily affected by the bidirectional interactions of the relation-
ship between consultation and interview due to long-term contact
with patients with mental diseases.?® There were no differences
in the scores of vicarious traumatization between ordinary pub-
lic people and nonfirst-line nurses; however, the severity of vi-
carious traumatization for ordinary citizens was higher than that of
first-line nurses. This discovery might be related to the timely and
effective quarantine policy adopted by China in response to the
epidemic. Therefore, to minimize the virus transmission as much
as possible, the public was called on to reduce face-to-face com-
munication.'8

During the COVID-19 pandemic, a significant number of the
general public were forced to stay at home and be quarantined.
Therefore, they had time on the internet and social media to ac-
quire information about the epidemics and lives of others (es-
pecially COVID-19 patients).'® The public sympathizes with
COVID-19 patients and care about healthcare workers. For public
health issues, their psychological endurance is poor.!® This con-
ception implies that reasonable and effective publicity strategies
should be organized to prevent and control the COVID-19 virus
transmission. '8

Experiencing the death of relatives or loved ones is one of the
most difficult experiences for mankind; however, the coronavirus
pandemic meant that it has been more difficult for many people
to grieve those they have lost. Because many COVID-19 patients
have been forced to quarantine, their family members could not
take care of them before they died, or even visit them for the last
time. Therefore, even in the company of others, people might feel
lonely. Loneliness might be caused by interference in a person’s
social circle, and sometimes can be accompanied by homesick-
ness, which is caused when people leave for work or to receive an
education.?%-30

Short-term loneliness usually has little effect on the body. How-
ever, long-term loneliness is a harmful condition. This is because
prolonged social isolation can increase vigilance for threat and
heighten feelings of vulnerability. Increased vigilance might be an
evolutionary resilience for people who have been unnoticed for a
long time, but it might lead to excessive cynicism and suspicion of
others, which might be detrimental to interpersonal relationships.
Therefore, without intervention, chronic loneliness increases.?!
Therefore, attention should be paid to the factors that affect loneli-
ness.

Factors that contribute to loneliness

Loneliness is often described as the absence of any company or
isolation from the community or society. It is a dark and painful
feeling and is a risk factor for many mental disorders (e.g., anxiety,
depression, adjustment disorders, insomnia, chronic stress, and
even late-life dementia).?? In addition, loneliness is affected by a
great number of factors, which include employment status, socio-
economic status, age, and sex.>* The mechanisms of loneliness are
given in Table 2.

The loneliness model

The loneliness model that was hypothesized by Hawkley and Ca-
cioppo recognizes that social quarantine is similar to feeling inse-
cure,?! which triggers an implicit over-vigilance of (other) social
threats in the environment. Cognitive bias stems from unconscious
monitoring of social threats. Compared with nonlonely individuals,
a lonely individual usually views the social world as a more harm-
ful place, look for more negative social communications, and retain
more negative social information in their memory.3! Loneliness oc-
curs when there is a major mismatch between a person’s actual social
relationships and the social relationships that they need or expect.3*

Gene effects

Loneliness has an inherited element. The genetic components are
thought to include changes in sensitivity to social isolation, which
might cause individuals to feel more or less lonely in similar situ-
ations. The nongenetic components include individual differences,
which mean loneliness is a long-term social cognitive variation.3’

Sleep

Loneliness and sleep disturbance affect each other. Loneliness
heightens the feelings of unconscious vigilance and vulnerability
against social threats, an implicit cognition that is the opposite
of relaxation and sound sleep.3% In contrast, lack of sleep causes
social regression and loneliness.?? The relationship between lone-
liness and poor quality social relationships is related to daytime
dysfunction (e.g., hunger, fatigue) and self-described bad sleep
quality, but not to sleep time.26373% Therefore, in convenience
samples with cross-sectional design, the daily functions of lonely
people are more impaired than nonlonely people.®®

The impact of long-term sleep disruption due to COVID-19 on
mental and physical health has been confirmed by research, which
indicated that when people are isolated at home, it might be difficult
to adapt to the new daily schedule or lack of a schedule. Therefore,
they have more irregular sleep patterns, which might be worse for
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those who have a relative one who is ill or has passed away from
COVID-19. The feelings of loneliness and depression could be more
pronounced, and physiologically they become more uncoordinated.*’

Health behaviors

A decline in the capacity of self-regulation is the consequences of
loneliness and veiled alertness against social threats. The feeling
of isolation from society weakens an individual’s ability to self-
regulate.’! Loneliness is involved in the probability of health risk
behaviors. In addition to direct effects, loneliness might indirectly
affect health risk behaviors through stress.*!#2

During COVID-19, similar trends of increases in loneliness and
isolation were identified in first responders and quarantined people
in Wuhan, China. This increased the prevalence of anxiety, depres-
sion, post-traumatic stress disorders, and insomnia in the popula-
tion. In addition, it caused fatigue and reduced the performance
of healthcare workers. Therefore, we need to be sensitive to the
personalized needs of quarantined people and cater to them.*}

Immune functioning

In 2015, Cole et al.** conducted a study on the impact of loneliness
on overall health. The results found that gene expressions of leu-
kocytes impacted the immune system’s ability to respond to infec-
tion. The leukocytes of lone participants (humans and macaques)
indicated an increased expression of genes associated with inflam-
mation and decreased expression of genes related to antiviral re-
sponses.** Loneliness appears to cause long-term fight-or-flight
stress signals, which negatively affect the function of the immune
system. In summary, people who feel lonely have lower immunity
and more inflammation.*3

Studies found that when it enters a host cell, SARS-CoV-2 is
detected by macrophages. Macrophages regulate the production of
a pro-inflammatory microenvironment, which inhibits virus repli-
cation, stimulates adaptive immunity, and recruits other immune
cells to the site of infection. Therefore, helping to enhance anti-
body production.*® Therefore, maintenance of a reasonable diet,
proper exercise, and the company of family members could help
reduce loneliness and enhance resistance.

Future research directions

More studies are required to explore the pathogenesis of negative
mental health problems, such as anxiety and depression. In addi-
tion, the appropriate preventive measures must be taken to curb the
spread of COVID-19 and its negative psychological impact. First,
we should recognize the manifestations of the poor mental states,
diagnose them as soon as possible, and take active measures, such as
distraction, listening, companionship, reasonable rest, and appropri-
ate exercise to reduce the accumulation of negative emotions. Sec-
ond, positive energy should be spread using internet communica-
tion, stories, and movies to help to identify ways to release emotions
to meet the psychological needs of the specific groups of people;
therefore, avoiding or reducing the spread of negative emotions.

Conclusions

Major life-threatening public health events, such as COVID-19,
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might increase the risk of mental illness among students, recent
college graduates, medical staff, older people, pregnant women,
children, and the general public. They include anxiety, depression,
and thoughts of self-harm. These groups have all suffered psycho-
logical shocks to different degrees during COVID-19. COVID-19
has negatively impacted their study, work, and life, and to a small
section has caused tragedies. Some key groups were at increased
risk, and therefore, it is necessary to pay attention to the mental
health of these key groups.

Because of the significant prevalence of moderate to severe psy-
chological symptoms and the subsequent risk for negative social
interactions, the pressure that COVID-19 brings to these groups of
people might be overwhelming. Being trapped at home and unable
to go to school, some students face the added pressure of entering
high school or college entrance examinations, which means that
they are nervous and anxious. Recent college graduates had the
final stages of their studies severely interrupted and the careers of
them will be affected negatively long-term. For healthcare work-
ers, frontline work is an independent hazard factor that leads to the
deterioration of psychological well-being. Suffering from chronic
diseases or if they are empty nesters with almost not no social sup-
port, psychological well-being problems are universal among the
Chinese elderly. Mental health disorders commonly occur during
pregnancy, which is due to increased concerns about fetal vertical
transmission; therefore, pregnant women might be more prone to
anxiety. Similar to emergencies, such as COVID-19, children who
have faced unexpected and unknown events usually show various
stress responses. For public health issues, the general publics’ psy-
chological endurance is extremely poor, because they are prone to
loneliness due to being quarantined.

Therefore, a series of psychological intervention measures
should be adopted by relevant departments to monitor the psycho-
logical state of the key groups. During a crisis, decision makers,
students, recent college graduates, medical staff, the public, the
elderly and other groups might face a series of psychological pres-
sures. The risks to these vulnerable groups should be considered in
advance, and the necessary preventive measures should be taken
to control the spread of COVID-19 and its negative psychological
impact.*?
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