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Abstract: Background: In December 2019, Wuhan City in Hubei Province, China witnessed an
outbreak of a novel type of coronavirus (COVID-19), named severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). The sharp rise in the number of infected cases and the surge spike in
fatalities worldwide prompted the World Health Organization (WHO) to declare this rapid outbreak
a global pandemic in March 2020. The economic, health, and social ramifications of COVID-19 in-
duced fear and anxiety all over the world.
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¢ STO Objective: The purpose of this review is to discuss how precautionary measures and restrictions im-

posed by governments, such as quarantines, lockdowns, and social distancing, have not only caused
economic losses, but also a rise in mental health problems specifically post-traumatic stress disorder
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Methods: A deep comprehensive review of the relevant literature regarding the pandemic and its
debilitating consequences on the psychological status of the public was performed.

Results: This review illustrates that the pandemic had a traumatic impact on the psychological func-
tioning of the public, particularly COVID-19 survivors, older adults, and healthcare workers, due to
difficulties in coping with new realities and uncertainties.

Conclusion: In this review, we have discussed the psychological implications of this pandemic and
we have provided an extensive background for understanding options regarding PTSD management
in healthy individuals and those with preexisting conditions.
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1. INTRODUCTION

In 2009, Mak ez al. wrote, “Severe acute respiratory syn-
drome (SARS) was the first massive infectious disease out-
break of the 21* century. However, it is unlikely that this
outbreak will be the last” [1]. Sadly, his prediction eventuat-
ed by the end of 2019, when the world witnessed the spread
of a novel virus from the coronavirus family, termed SARS-
CoV-2, causing COVID-19 disease. The condition quickly
evolved from being a “pneumonia of unknown etiology”, as
reported by the World Health Organization (WHO) on De-
cember 31st, 2019, to 282 confirmed cases from four
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different countries on January 20, 2020 [2]. On January 30,
2020, the SARS-CoV-2 outbreak was declared a Public
Health Emergency of International Concern (PHEIC) by the
WHO, and then as a global pandemic on March 11, 2020 [3].
Based on the most recent report published by the WHO on
January 10, 2021, more than 88 million COVID-19 cases
have been confirmed and the death toll has surpassed 1.9
million across all continents [4, 5]. As a result, a wide range
of precautionary measures aimed at curbing and preventing
the spread of the virus, were implemented by many coun-
tries. Nationwide lockdowns, mass quarantines, border shut-
downs, airport closure, and cancellation of public events had
to be imposed to contain this infectious disease.

Unfortunately, the enforced restrictions, and the fear-
mongering tactics adopted by several media outlets, have
greatly impacted the psychological functioning of many peo-
ple [6, 7]. High levels of distress, anxiety, mood alterations,
sleep disturbances, obsessional cleaning, and post-traumatic
stress disorder (PTSD) symptoms have been reported [8-11].
At present, the long-term adverse effects of the COVID-19
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pandemic on mental health remain uncertain. Nevertheless,
evaluation of previous outbreaks of infectious diseases that
occurred this century may shed light on mental health disor-
ders spawned by the pandemics. Two viral infections have
previously caused global pandemics similar to the current
COVID-19 pandemic during the 21* century: Severe Acute
Respiratory Syndrome (SARS) and Middle East Respiratory
Syndrome (MERS). To better understand the possible rami-
fications of COVID-19, a systematic review and a meta-
analysis study by Ahmed ez al. [12] have collated the long-
term clinical complications among survivors of SARS and
MERS. Results clearly demonstrated reduced exercise toler-
ance in a considerable number of survivors, 6 months after
discharge from the hospital, in addition to pulmonary dys-
function and psychological impairment. Post-traumatic stress
disorder (PTSD), anxiety, and depression were observed in
up to one-third of survivors at 6 months and beyond. Addi-
tionally, some of those who were infected struggled with a
low quality of life even one year after their hospital dis-
charge [12]. The study has also revealed that the long-lasting
mental health consequences did not result from the infectious
disease alone, but also from fear [6], stigma [6, 13], and dif-
ficulties accompanying the quarantine experience [6]. Con-
cerning role limitation in survivors, a study by Tansey et al.
[14] reported that 17% of SARS survivors suffered from
persistent work dysfunction even a year after contracting the
virus. Furthermore, pain disorders have been detected 3.5
years after SARS infection in around one-third of patients as
reported in a study by Lam e al. [13]. At this stage, it is still
premature to conclude that the same long-term psychological
effects identified in individuals who experienced SARS and
MERS outbreaks, will be observed in those experiencing the
novel COVID-19 pandemic. However, given that SARS,
MERS, and COVID-19 belong to the same family of viruses
and have similar clinical features, it is reasonable to antici-
pate similar ramifications [12].

The prevailing sense of despondent uncertainty and anxi-
ety, at the individual and community levels, stemming from
fears of contracting a new and highly infectious life-
threatening disease, renders the COVID-19 pandemic a
traumatic event [7]. People who have contracted the virus or
those who have had a close relative unexpectedly die from
the illness may consider the experience traumatic. For others,
the experience could be classified as a case of persistent wor-
ry and stress but not exactly a trauma [11]. As stress causes
neurological changes and precipitates mental illnesses, the
risk of developing PTSD in these individuals is greatly in-
creased [8]. According to the American Psychiatric Associa-
tion, PTSD is “a psychiatric trauma and stressor-related dis-
order that develops in some people after experiencing or
witnessing a traumatic event, such as combat, crime, serious
accident, natural disaster, rape, or violent personal assault
[15].” As demonstrated in the meta-analysis by Ahmed et al.
[12], PTSD has also been reported in the months following
the SARS and MERS outbreaks. In the first studies conduct-
ed in China and Italy tackling the initial phase of COVID-19,
PTSD symptoms were reported [8, 9] where certain groups
showed a higher risk of developing PTSD than others [7].
These include COVID-19 survivors, bone-weary health care
workers (HCWs), people living in constant fear due to close
contact with infected people, and the general population af-
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fected by the restrictive measures [7]. Besides the higher risk
of contracting the virus, frontline workers in private and pub-
lic sectors are at a higher risk of facing adverse psychologi-
cal outcomes such as burnout, anxiety, depression, fear of
transmitting infection, increased substance-dependence, and
PTSD [6].

In this review, we discuss how the COVID-19 pandemic,
along with the strict precautionary measures undertaken by
governments and the resulting social stigma, had resulted in
psychological stress. People across different age groups,
specifically those who were more susceptible to contracting
the virus, as well as the ones who had pre-existing psychiat-
ric disorders were more prone to mental illnesses and PTSD.
The review also sheds light on the different therapeutic ap-
proaches that could and have been implemented to ease the
resulting anxiety and treat mental illnesses and PTSD.

2. PUBLIC RESPONSE TO THE GLOBAL PANDEM-
IC AND SOCIAL STIGMA ASSOCIATED WITH
COVID-19

In response to the rapidly growing pandemic, several
measures were put in place in an attempt to contain the virus
spread and hinder its transmission: isolation of cases, quaran-
tine of exposed individuals, travel bans, and social distanc-
ing, among other measures were enforced [16]. In parallel to
these governmental attempts at containment, fear and worry
kept spreading among the public [17-20]. Such fear of
COVID-19, now termed “coronaphobia”, was fueled by all
the uncertainties that surround the novel virus [17, 21]. Other
fear-inciting events include COVID-19’s high transmissibil-
ity, wavering trust in governments’ response to the pandem-
ic, and the shortage of medical supplies and personal protec-
tive equipment (PPE) [17]. In addition, the emergence of
new variant strains of SARS-CoV-2 — that harbor a series of
mutations — in the United Kingdom (UK), South Africa, and
Japan at the beginning of this year (2021) threatens to make
the pandemic and its effects on people’s mental health far
worse. The extent of fear should not be underestimated; one
man in India [22] and nurses in Italy [23] committed suicide
out of fear of contracting the virus or spreading it to others.
All of this has served to set the stage for the stigma associat-
ed with COVID-19.

2.1. Social Stigma Associated with COVID-19

While the term stigma has been used extensively and in
various situations, settling for one encompassing definition is
challenging. To be able to understand the relationship be-
tween stigma and COVID-19, it is important, first, to explore
some elements of the former and why the latter carries such
elements. In Conceptualizing Stigma, Link and Phelan iden-
tified 4 elements, such that stigma develops when (1) certain
differences are highlighted, (2) these differences are looked
upon negatively, (3) the different groups are set as an “us”
group versus a “them” group, and (4) members of “them”
group with the negative associations lose their status in soci-
ety and are discriminated against [24]. One such difference,
based on who experiences discrimination, is the presence
versus absence of the disease. Thus, a health-related stigma
has been associated with many disease conditions, whether
infectious, such as HIV/AIDS, or non-infectious, such as
epilepsy [25]. It is, therefore, no surprise that stigma could
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arise in outbreaks, such as SARS, MERS, or today with
COVID-19.

Quarantine, defined as separating individuals possibly
exposed to the virus from non-exposed [26], aids in high-
lighting the differences between these two individual groups,
thus fulfilling the first element of stigma. So does isolation,
which is the separation of those infected by the virus from
those who are not [27]. This association between quarantine
or isolation and stigma has been confirmed in several studies
and outbreaks [20, 28-36]. The way media portrays news on
an outbreak can also precipitate stigma by setting people
apart, sensationalizing the negative attributes, and spreading
fear. Such dramatization was reported in the SARS outbreak
[31, 37] as well as COVID-19 [36]. For example, referral to
the novel coronavirus as the “Chinese virus” by a group of
people on social media, particularly world leaders and Twit-
ter influencers, might help sustain the stigma against certain
ethnicities in the light of the pandemic [38]. Furthermore,
inconsistent governmental responses may further foster fear
and negativity [17, 31]. That is, when a government portrays
to the public a sense of uncertainty in its containment of an
outbreak, it will cause even more uncertainty amongst the
people, hence more fear and stigmatization. What sets
COVID-19 apart from other outbreaks, however, and further
increases the chance of stigmatization is its long incubation
period with many individuals being asymptomatic carriers,
and other individuals testing positive even after having tested
negative more than once [36]. Therefore, people might still
fear and avoid others even if they are asymptomatic or have
been deemed to be “coronavirus survivors.”

2.2. Stigma Manifestations in Outbreaks

Manifestations of stigma in outbreaks are plenty. For ex-
ample, in the 2003 SARS outbreak, stigmatization was noted
in confirmed cases [39], quarantined individuals [29, 30],
residents of an apartment complex with outbreak of cases
[31], HCWs [28, 40-42], and individuals with Asian features
[28, 37]. As a result, those stigmatized experienced rejection
from their social circle and community as well as discrimina-
tory treatment in their work environments [28-31, 39, 40]. In
the 2014-2016 Ebola outbreak, survivors and family mem-
bers were also rejected by their community, including their
employers [32, 43]. One patient was even threatened to be
harmed for “bringing” Ebola into his country [32]. In the
2015 MERS-CoV outbreak in a hospital in KSA, HCWs
imposed stigma upon other HCWs who were in contact with
confirmed cases [44]. This also applied to survivors, who
were also socially excluded, as one describes feeling like
“the dirtiest person in the world” [44].

Similarly, the above patterns of exclusion and rejection
are seen in today’s COVID-19 pandemic [18, 45]. Cases of
racist rejection against Chinese in many countries were re-
ported, such as the UK, Germany, and France in virtue of
these individuals’ origins [46]. This rejection even occurred
online and within China itself, by discriminating against
those from areas of an outbreak [46, 47]. Patients, contacts,
and HCWs are being stigmatized as well [48]. One contact in
Kuwait was asked to leave the apartment he lived in [49].
Another man in India was supposedly killed because he told
on potential cases [50]. Several other incidents of assault
were also reported against HCWs and police members to
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prevent them from collecting samples [51]. In addition to the
populations mentioned previously, the Disease Control and
Prevention (CDC) predicts that those who live in groups,
have chronic cough, have difficulties in adhering to recom-
mendations, and work on the frontlines (like clerks in gro-
cery stores) might face stigma too [52].

Stigma persists even after the outbreak subsides [31, 39,
43], so does its impact. Ostracism (exclusion of others) was
shown to diminish one’s self-regard and sense of belonging
[53], and the effects are similar in different disease states
[25]. In terms of public health, stigma may push individuals
to hide their status, whether their exposure to the virus or
their symptoms if present, and thus may contribute further to
the spread of disease [16, 36, 39, 48, 54]. Out of fear of be-
ing stigmatized, people may also go as far as collecting anti-
viral drugs (such as Tamiflu) to self-medicate should symp-
toms appear, then “hide at home, and no one will know”, as
happened in the Avian Influenza outbreak in 2005 [39]. Fur-
thermore, several studies showed that health-related stigma
is one of the factors that negatively affect mental health after
outbreaks [13, 31, 33-35, 43, 48, 55-57]. Notably, increased
stress among HCWs may reflect negatively on their work
performance [48]. For these reasons, it is imperative to tackle
stigma as early as possible, especially in the context of out-
breaks. It is also important to be on the lookout for anticipat-
ed post-outbreak psychiatric conditions, such as PTSD. Dif-
ferent studies showed that stigma against people who carry
COVID-19 is one of the factors that can contribute to PTSD,
which can stay even after the confinement of the outbreak
[58]. This stigmatization was very obvious in the SARS
2003 outbreak even after years of exposure [6].

Families of COVID-19 cases not only face the burden of
stigma but also that of the trauma of having a loved one in-
fected with the virus. The isolation associated with admitting
the patient to the intensive care unit (ICU) may have nega-
tive effects on the mental health of family members, as mani-
fested in symptoms of anxiety or depression [59]. It can also
disrupt the family’s coping, as well as grief should the pa-
tient die [60, 61]. As a result, family members might develop
what is known as complicated grief, which persists for more
than 6 months and considerably impairs daily life function-
ing [62]. This may worsen or cause psychiatric problems,
among which is PTSD [62, 63].

3. EFFECTS OF COVID-19 ON MENTAL AND PSY-
CHOLOGICAL HEALTH

When a pandemic hits, people become intimidated by
different threat factors, such as fear of getting ill or infecting
others, shortage of food and financial resources, scientific
uncertainty about the pandemic [64], social and economic
stressors, in addition to the sense of anxiety and discomfort
associated with quarantine and isolation [65] (Fig. 1).

During such uncertain times, there is no clear foresight
for the crisis and its possible trajectories. The pandemic has
already generated ripples of change at every level and caused
unprecedented chaos worldwide; this anticipated transfor-
mation was highlighted by the statement made by the WHO
director-general Tedros Adhanom in his media briefing on
COVID-19 on July 13, 2020, in which he said that there will
be no return to the old normal for the foreseeable future [66].
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Fig. (1). Sketch summarizing measures to contain COVID-19 spread and its resulting psychological implications. (4 higher resolution/colour

version of this figure is available in the electronic copy of the article).

While change can be beneficial at times, it can also have a
deleterious effect on our mental health. Many studies have
emphasized the wide psychological impact associated with
outbreaks, including PTSD in individuals not suffering from
mental illnesses, and the increased psychiatric symptoms
seen in those with pre-existing mental illnesses. During the
SARS outbreak, studies reported a rise in many psychologi-
cal problems ranging from poor sleep, short sleep, anxiety,
and depressive symptoms leading to PTSD [67, 68]. Accord-
ing to Hawryluck ef al., the examination of 129 quarantined
people during the SARS epidemic revealed a high preva-
lence of PTSD where 28.9% of them had symptoms similar
to ones of extreme cases such as terrorist attacks or earth-
quakes [69]. Another study found that 44.1% of patients di-
agnosed with SARS developed PTSD over a 2 to 46 months
period, after being discharged from the hospital [70]. This
suggests that during an epidemic/pandemic, individuals be-
come more susceptible to various degrees of psychological
deterioration.

On the 21% of January 2020, when SARS-CoV-2 was an-
nounced to possess a human-to-human transmission, a wide-
spread public panic occurred. China and other countries that
were mostly infected back then declared a mass lockdown.
Soon after, on March 11, 2020, COVID-19 was declared a
global pandemic by WHO [3]. Similar to the SARS out-
break, COVID-19 is considered a major stressor capable of
inducing acute stress disorders, irritability, insomnia, emo-
tional distress, mood disorders, fear, panic, frustration, bore-
dom, and poor communication [58]. Collectively, these fac-
tors may result in conditions that affect people’s mental
health leading to PTSD [71]. Cumulative incidence of PTSD

was reported to be 47.8% of the participants even 30 months
after the SARS outbreak [1]. This gives insight about the
probability of development of PTSD in individuals post
COVID-19 experience.

Nonetheless, neurological complications have been re-
ported in people who have recovered from COVID-19. A
recent report indicates that people who had recovered may
experience what is being referred to as “brain fog” due to
PTSD. Such an impact has been reported in outbreaks of
previous coronaviruses such as the SARS and MERS [72].
Symptoms include anxiety, headache, fatigue, depressive
mood, loss of concentration, and in some cases sleep disor-
ders such as insomnia [72]. One possible explanation is that
systemic hyper-inflammation or a cytokine storm, induced
by maladaptive innate immunity could impair neurovascular
endothelial function, disrupt blood brain barrier (BBB), acti-
vate CNS innate immune signaling pathways, and induce
para-infectious autoimmunity. All potentially contributing to
the Central nervous system (CNS) complications associated
with COVID-19 infection [73, 74]. Neurotropism is also a
common characteristic of coronaviruses as it was evident in
the cerebrospinal fluid and CNS of previous coronaviruses
[75-78]. However, for COVID-19, whether there is an inva-
sion to the brain and whether neurotropism is involved is still
controversial and is yet to be identified [79]. Nonetheless, a
heightened immune response has been linked to hippocampal
atrophy and cognitive impairment and may underlie several
manifestations in the brain. Therefore, significant psycholog-
ical sequelae, such as PTSD, would be anticipated in
COVID-19 survivors [80, 81].
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3.1. Impact of Quarantine during the COVID-19 Pan-
demic

The practice of quarantine is not new and is usually im-
posed to control the spread of the disease. This term is dif-
ferent from that of isolation, which means separating people
who have been diagnosed with a contagious disease from
healthy ones. Yet, these two terms are used interchangeably
[58]. The first official recognition of the word “Quarantine”
was recorded in 1127 in Venice, Italy, and it was derived
from quarantenaria meaning forty days period [82]. In the
late sixteenth century, it was enforced in the United King-
dom during the Black Death pandemic [82, 83]. During a
pandemic, the imposed mass quarantining can produce mass
hysteria, anxiety, and panic [20]. People fear contracting the
virus and associate every symptom with the disease; moreo-
ver, they fear infecting others and this leaves them with guilt
and several psychological outcomes that may last for several
months [6]. Among the general public, the fear of COVID-
19 is now termed as “coronaphobia”.

Studies have shown that one of the main factors that in-
duce stress during a pandemic is the duration of the quaran-
tine, in which longer periods of quarantine lead to poorer
mental health and consequently higher risk for PTSD [6]. In
a sample of Toronto residents who were placed at home- or
work-quarantine during the SARS epidemic, Hawryluck et
al. found that 28.9% of the participants reported elevated
PTSD symptomatology [69]. What worsens the quarantine
side effects is the fact that many people lost their jobs and
faced financial crises, which created serious socioeconomic
distress and resulted in the inability to buy sufficient food
supplies and accommodation for their families. This was
found to be a risk factor for psychological disorders even at
4-6 months after the release of lockdown [58]. To sum it up,
different studies showed that lower household income and
longer quarantine duration were associated with higher
PTSD symptomatology [69, 84].

3.2. COVID-19 Fake News and Misinformation

Although social media and news outlets play an im-
portant role during pandemics, misleading information and
fake news manipulate our minds and threaten the public’s
health. At a time of heightened stress, misinformation may
lead to distress and greater uncertainty in vulnerable individ-
uals, who are at a greater risk for developing PTSD [58].
Chatterjee and Chauhan studied the link between exposure to
mass media information and the prevalence of PTSD. They
showed that 33% of the studied sample from younger Tuni-
sian population reported high prevalence of PTSD (r=1.41,
p<0.01, n=603) [85]. In addition, Tang ef al. investigated the
prevalence of PTSD symptomology one month after the out-
break of COVID-19 among Chinese university students. All
participants reported high levels of stress when exposed to
mass media information [86]. Also, Garfin ef al. showed that
repeated media exposure during the outbreak was a major
cause of mental health problems [87].

3.3. COVID-19 and Post-traumatic Stress Symptoms
(PTSS)

In a recently published study, 6049 Chinese participants
(including frontline HCWs, patients, close contact, and sus-
pected patients) were recruited to assess the psychological
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impact of COVID-19 exposure on PTSD symptoms and
emotional regulation [88]. The results obtained support the
hypothesis that exposure to COVID-19 increases PTSD
symptomology (80.9%) [88]. In fact, it has been reported
that among the public in mainland China, the prevalence of
post-traumatic stress symptoms (PTSS) was 4.6% only 1
month after the outbreak [8]. Another Chinese survey found
that the prevalence of PTSD was 18.4% in participants who
had greater exposure to COVID-19 [89]. One further study,
conducted in China, indicated a high prevalence of PTSD
among patients who were hospitalized due to Coronavirus, in
which 96.2% of the patients met the cutoff score of probable
PTSD [84]. Moreover, a study conducted on an Italian popu-
lation showed a significant correlation between PTSD and
COVID-19 (r=0.70, p<0.0001) [90]. In general, the Italian
population has registered a considerably high percentage of
PTSD (29.5%) [7]. Moreover, a study that aimed at investi-
gating the prevalence and associated risk factors for psycho-
logical morbidities in confirmed COVID-19 patients found
out that 43.9% of patients presented with impaired general
mental health, 12.2% had PTSD symptoms, 26.8% had anxi-
ety and/or depression symptoms and 53.6% had fatigue [91].
In Lebanon, a similar study investigating PTSD in times of
COVID-19 was performed on 1067 quarantined Lebanese
citizens in different Lebanese geographic areas. The ques-
tionnaire measured the prevalence of PTSD symptoms at 2
weeks and 4 weeks after quarantine. The response rate was
89.03% and showed that the symptoms of PTSD appear to
be more prevalent during the fourth week of quarantining in
comparison to the second week [92]. The participants were
more distressed at week 4 (62.63%) in comparison to week 2
(33.2%). They were also feeling more distant (68.94%) at
week 4 than week 2 (43.36%). In summary, the results of
this study showed that a noteworthy proportion of the partic-
ipants have reported PTSD symptoms during quarantine
[92].

3.4. PTSD Across Different Age Groups Amid COVID-19
Pandemic

During the current COVID-19 pandemic, the complete
lockdown of schools, playgrounds, and parks caused a dis-
ruption in children’s usual lifestyle and prevented some chil-
dren from meeting their developmental milestones. Despite
their reduced susceptibility to COVID-19 infection, chil-
dren’s coping with lifestyle modifications can be stressful
and challenging. Stress can manifest itself through changes
in their behavior, which include complaining, agitation,
withdrawal from regular activities, crying, and irregular
sleep-wake pattern. These changes will inevitably affect their
health and lead to serious outcomes [93, 94]. Children who
were infected or suspected to be infected with COVID-19 are
more likely to experience different, more difficult adverse
psychological effects than those who were quarantined with
their parents or relatives. The former had to be quarantined
in hospitals and under special care. Some kids, on the other
hand, lost a parent or a relative due to COVID-19. Studies
about psychological impact during COVID-19 reported rest-
lessness, irritability, anxiety, and distraction among children
[95]. In previous pandemics, it has been reported that chil-
dren who were quarantined were more likely to develop grief
along with acute stress disorder and adjustment disorder.
Also, 30% of children who were quarantined met the clinical
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criteria for PTSD diagnosis [93]. Another impactful stressor
for both children and adolescents is the sudden shift to online
education, which has deprived them of peer interactions and
put parents under pressure to help with their kids’ teaching.

For adolescents, the impact of quarantine came as a dep-
rivation of outdoor leisure activities and social gatherings.
Furthermore, to some children and teenagers, home quaran-
tine could mean being more exposed to domestic violence.
During COVID-19, reports were emerging from all over the
world about a significant increase in domestic violence [96-
98]. Such exposure significantly affects the mental health of
children and adolescents and can have long-term psychologi-
cal consequences. A large-scale nationwide survey of psy-
chological distress during the COVID-19 pandemic reported
that 35% of 52,730 respondents experienced psychological
distress and the highest scores of Peritraumatic Distress In-
dex (PDI) were obtained among the young adults group [99].
It is suggested that the high PDI among young adults corre-
lates with higher levels of education and self-awareness and
most importantly continuous exposure to news from all so-
cial media platforms that can be quick to trigger distress and
anxiety [100, 101].

The elderly are particularly highly influenced during
quarantine times, especially those suffering from comorbidi-
ties. They are more susceptible to infection with COVID-19;
therefore, their fear rates are much higher [102]. Moreover,
they are the most vulnerable social group in this pandemic.
Due to their weakened immune response, they are at higher
risk for contacting COVID-19 and developing more severe
symptoms than younger age groups. So far, the highest death
rates of COVID-19 recorded were among the elderly popula-
tion. More than 50 % of all COVID-19 deaths were people
above the age of 80. The CDC has reported that 8 out of 10
deaths in the U.S. have been in adults 65 years or older. The
risk of severe illness and symptoms increases with age and
ultimately leads to hospitalization and intensive care. This
adds up to the psychological stress and fear that the elderly
age group is already experiencing.

3.5. PTSD among People with Pre-existing Psychiatric
Disorders during the COVID-19 Pandemic

The strict domestic quarantine policies implemented in
most countries that had COVID-19 outbreak threatened the
psychological well-being of the entire population in those
countries. However, a particularly sensitive population al-
ready suffers from mental illnesses and hence is at a greater
risk of developing serious adverse effects during the pan-
demic and its ongoing consequences. There is sparse re-
search on mental health disorders in previous cases of pan-
demics. During times of stress, isolation, and fear, such as
that experienced during the COVID-19 outbreak, it is very
likely that mental health issues and symptoms of psychiatric
illness would be exacerbated. Quarantine can lead to all sorts
of feelings from fear, anxiety, loneliness, anger, and bore-
dom to panic from further worse outcomes of the pandemic.
Such feelings can be detrimental in people with previous
psychiatric disorders as they can surface in a more over-
whelming severe pattern and can sometimes exceed rational
thinking leading to PTSD or suicidal thoughts [103, 104].

For people with recurrent depressive disorder, quarantine
is considered a major stress factor that jeopardizes their nor-

Current Neuropharmacology, 2021, Vol. 19, No. 12 2169

mal daily routine and thereby increases their body stress lev-
els and cortisol levels, leading to a vicious cycle of further
exacerbation of depressive symptoms [105]. Young people
with autism spectrum disorder (ASD) are also at risk of de-
veloping psychological distress during the lockdown as they
are most vulnerable to unpredicted or sudden or complex
changes. Online parental surveys reported that ASD children
presented more intense and frequent disruptive behavioral
changes with more difficulties in managing daily activities
[106]. In addition, obsessive-compulsive disorder (OCD)
patients are expected to suffer the most because of the advice
and recommendations on improving personal hygiene that
has been shown to exacerbate contamination obsession and
washing compulsions [99, 107]. A study that was performed
on OCD patients that had completed their therapeutic path
for OCD before quarantine showed that 6 weeks after quar-
antining, these patients had remission and a significant in-
crease in obsession and compulsive behavior [107]. Moreo-
ver, for patients with bipolar disorder or schizophrenia, there
is the fear of relapses in case of jeopardy to the availability
of their medication or their medication compliance. All this
emphasizes the importance of developing alternative strate-
gies such as online consultation and digital tools for psychi-
atric support management in periods of social distancing and
quarantine.

3.6. Psychological Impact of COVID-19 on Pregnant
Women

Another vulnerable population during the corona out-
break is pregnant women who are at higher risks for more
severe illness from respiratory infections [108, 109]. Almost
85% of pregnant women will experience only mild symp-
toms and the most common reported symptoms for pregnant
women are fever, cough, shortness of breath, and diarrhea
[110-112]. Psychological distress is common among preg-
nant women since even daily stressors would usually cause
them more anxiety. During major stressors, such as econom-
ic crises, natural disasters, wars, or pandemics, pregnant
women would exhibit an upsurge of anxiety and depressive
symptoms. Depressive and anxiety symptoms include high
psychological distress, high negative affectivity, and low
positive affectivity, in addition to symptoms of dissociation
and PTSD. The current coronavirus outbreak had major psy-
chological repercussions on maternal mental health [113].
This was evident during the COVID-19 pandemic, where
pregnant women that were assessed post-pandemic an-
nouncement had significantly higher rates of depressive
symptoms when compared to pregnant women who were
assessed before the pandemic [114]. The depressive rates and
symptoms were positively correlated with the number of
cases and deaths announced per day. Moreover, pregnant
women who were full-time employed with middle income
were more likely to exhibit depressive symptoms and anxiety
during the outbreak [114, 115]. Moreover, it should be noted
that maternal prenatal psychological distress can have drastic
effects on fetal brain growth, metabolism, and cortical matu-
ration [116]. Early data suggested that pregnancy and child-
birth do not increase the risk of acquiring COVID-19 infec-
tion and do not worsen the clinical outcome compared to
individuals of the same age [117-121]. However, the US
Centers for Disease Control and Prevention (CDC) has most
recently stated that pregnant women might be at an increased
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risk for severe illness from COVID-19 compared to non-
pregnant women [122]. This discrepancy in data, in addition
to the sparse and delayed knowledge of whether the virus
would be transmitted to the fetus or whether it would have
detrimental effects on both the mother and the fetus, intensi-
fies “coronaphobia” during pregnancy. So far, the intrauter-
ine transmission of COVID-19 is still ambiguous with many
questions remaining unanswered [123].

3.7. Impact of COVID-19 on the Mental and Psychologi-
cal Health of Health Care Workers

Outbreaks due to microbiological agents have been
known to instigate substantial psychological effects not only
on the public but also on HCWs, especially the ones who are
at the first line of defense. COVID-19 pandemic came as a
challenge to healthcare systems which were underprepared
causing substantial acute stress in the healthcare workplace
and sustaining the baseline stress levels and epidemic physi-
cian burnout [124]. Studies during and after previous pan-
demics of viruses, like SARS and MERS, revealed high lev-
els of depression, moral injury, anxiety, and PTSD among
HCWs [125-128]. Multiple factors could trigger anxiety re-
lated to the pandemic including increasing workload, worries
about access to PPEs, fear of contracting the virus and
transmitting it to family or colleagues, concerns about caring
for one’s children and family, and the uncertainty with
changing protocols and lack of access to up-to-date data
[129]. This increased acute stress on top of the baseline
burnout rates in HCWs may drive more burnout and result in
amplified rates of PTSD among doctors [130].

A study was conducted at the peak of the COVID-19
pandemic in Italy to evaluate burnout and physical symp-
toms among frontline Italian health care professionals [131].
The results showed that a high proportion of participants
sustained high scores on at least one of the Maslach Burnout
Inventory (MBI); more than 1 out of 3 scored high in emo-
tional exhaustion, 1 out of 4 had elevated levels of deperson-
alization, but only around 15% described low levels of per-
sonal gratification. Almost half of the participants (45%)
reported a minimum of one physical symptom in the previ-
ous 4 weeks including: elevated irritability, alteration in eat-
ing habits, difficulty sleeping, and muscle tension, with
higher intensities of burnout associated with increased fre-
quency of these symptoms. Females and nurses experienced
more physical symptoms than males and physicians, respec-
tively. These somatic symptoms and psychological pressures
faced by HCWs demand attention, as previous studies show
that emotional distress could have a massive effect on the
health care professionals’ long-term health, PTSD being one
of them [124].

A multinational, multicenter study conducted on HCWs
in 5 major hospitals in Singapore and India showed that
among the physical symptoms reported by HCWs were
headache (being the most prevalent), throat pain, anxiety,
lethargy, and insomnia [132]. The presence of these physical
symptoms was found to be significantly associated with psy-
chological effects like anxiety, stress, depression, and PTSD.
Previous studies also showed that burnout and PTSD tend to
coexist in HCWs and they reported evidence suggesting that
there is a significant positive correlation between burnout
and medical error risk [124, 133]. Burnout in physicians also
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results in high suicide rates and substance abuse, in addition
to healthcare infrastructure instability [124, 134]. This shed
light on how critical it is to assess and promptly respond to
such findings in HCWs.

In a study done by Sun et al. the prevalence of PTSD
symptoms in HCWs combating COVID-19 was 4.4% [8].
This falls in line with results of research on the mental health
of medical staff involved in the 2003 SARS outbreak which
recorded 10% of the sample having high levels of PTSD
symptoms [135]. It is important to note that the study by Sun
et al. alludes to the severity of PTSS which could vary based
on factors like gender, current location, reporting date, sub-
jective sleep quality, and classification of the population [8].
Moreover, Song et al. conducted a study to evaluate the
mental health of emergency department HCWs in China dur-
ing the COVID-19 pandemic [136]. Having surveyed 14,825
doctors and nurses across 31 provinces of China, the preva-
lence of PTSD was found to be 9.1%. Nurses were at a high-
er risk of having PTSD than physicians which is consistent
with a previous study conducted during the SARS outbreak
on medical staff of emergency department which also indi-
cated higher levels of distress in nurses compared to physi-
cians [137]. Among the factors that showed an increased risk
of PTSD were longer working hours, shorter work tenure,
and lower levels of social support. Social support had the
strongest association with PTSD where the widowed, di-
vorced, or unmarried HCWs proved to be at an elevated risk
of PTSD. This study also indicated that men are more likely
to have PTSD than women which is inconsistent with a pre-
vious study by Lai et al. that showed symptoms of distress
and anxiety to be more severe in women compared to men
[138]. The difference in the timing of the studies was pro-
posed as a possible explanation to these discrepancies. In a
study conducted earlier, just 1 month after the outbreak of
the pandemic, on a smaller sample of HCWs from different
provinces of China, prevalence of PTSS was 3.8% and high-
er in females than in males [139]. Another study conducted
in Italy on a total of 1,379 HCWs during COVID-19 pan-
demic revealed that 49.38% of respondents presented with
PTSS [140]. This study also showed that being a frontline
HCW, a general practitioner or a female, and having col-
leagues deceased, hospitalized or in quarantine were all as-
sociated with increased risk of PTSS.

Having inadequate PPEs has been reported as one of the
critical sources of anxiety related to COVID-19 among HCWs
[129]. These circumstances are outside the scope of the usual
experiences in the workplace and thus could be instigators of
anxiety, and later on PTSD [130]. A study that was conducted
on military personnel, to assess the effect of perception of
having no adequate protective equipment on mental health,
showed that those with a perception of having insufficient
protective equipment were more likely to present with symp-
toms of common mental disorders, PTSD, and poorer mental
health [141]. Drawing parallels with HCWs whose needs for
PPEs are essential for their safety during fulfilling their roles,
the perception of scarcity of PPEs could also be associated
with higher risks of PTSD and mental health deterioration. To
mitigate against the progression of PTSS into PTSD and the
possible chronic psychological ramifications consequent to the
COVID-19 outbreak, psychological interventions appear to be
imperative to optimize recovery [7].
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4. THERAPEUTIC APPROACHES TO MANAGE
PTSD AND MENTAL HEALTH EFFECTS IN THE
COVID-19 ERA:

In the COVID-19 era, PTSD is one of the consequences
of the pandemic crisis. People with pre-existing mental and
physical health conditions such as depression, substance use,
and many more are at a higher risk of developing PTSD.
Following a traumatic event, PTSD patients can easily relive
the disturbing scenarios by-way-of nightmares and flash-
backs, leading to discomfort, sadness, anger, or fear. In cer-
tain cases, they avoid situations, places, or people that re-
mind them of the traumatic event they once witnessed or
experienced, to escape the reliving of painful memories.
Moreover, they may develop negative strong reactions to a
normal regular loud noise, accidental touch, or any situation
that was normally perceived in the past by the person. Con-
cerning SARS survivors, 10 to 35% developed features of
anxiety, depression, or both simultaneously, one month after
being discharged [69, 142]. A study done in China has also
shown that 10.8% of 673 workers returning back to work
during the severe global threat (COVID-19) met the diagno-
sis of PTSD [143].

Before delving deep into the treatment strategies used for
PTSD, it is crucial to note that many patients will have their
symptoms reduced progressively or disappearing over time,
especially with the support of family members and friends.
However, it is highly important to consider the serious effect
of the psychological distress that can disable someone’s dai-
ly life; hence, professional treatment is highly recommended.

4.1. Cognitive Processing Therapy (CPT) for PTSD via
Telehealth

Cognitive-behavioral therapies (CBT) are significantly
important for the treatment of PTSD, knowing that they tar-
get the correlation between thoughts, feelings, and behaviors,
and focus on changing patterns of behaviors, feelings, and
thoughts that were once leading to difficulties in the day-to-
day functioning of the patient. Among the various types of
CBT, cognitive processing therapy (CPT) is a trauma-
focused and evidence-based treatment that aims to modify
negative emotions and beliefs that cause pain to the patient;
in other words, confronting distressing memories and emo-
tions, and reducing symptoms of PTSD after experiencing or
witnessing traumatic events. This treatment is usually deliv-
ered over 12 sessions, individually or in a group, so the pa-
tient can create a new conceptualization and understanding
of her or his traumatic event, thus reducing its negative effect
on daily activity. Treatment starts with psychoeducation
about PTSD, emotions, and thoughts to a stage where the
patient can identify and define automatic thoughts that are
maintaining PTSD symptoms. Once the patient has devel-
oped skills to identify and modify unhelpful thoughts, she or
he will continue to do so with other traumatic events outside
of the current treatment, improving their quality of life and
day-to-day functioning [144-146]. Consequently, CPT re-
mains an efficacious and adequate treatment for PTSD in
various populations around the world.

Telebehavioral therapy or telehealth is an adequate meth-
od of delivering psychotherapy for people who cannot reach
therapists physically such as populations residing in rural
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areas or even individuals practicing social distancing and
self-quarantine during the current COVID-19 pandemic
[147]. Telehealth uses communication technologies such as
telephone and video conferencing in order to deliver behav-
ioral health services [148]. As already known, SARS-CoV-2
was rapidly sweeping around the world. Vulnerable people
and patients with preexisting mental health conditions sought
psychotherapy for treatment, especially people with PTSD.
Accordingly, several modifications were crucial to meet the
needs of these individuals and deliver professional services;
thus, guidelines have been set by the American Psychologi-
cal Association regarding the practice of telehealth [149].
Interestingly, several studies showed that CPT, when deliv-
ered via telehealth, is efficacious: PTSD symptoms were
significantly reduced in populations receiving telehealth
treatment at rates that were comparable to in-person therapy
[150, 151]. However, not all kinds of therapy can be deliv-
ered by-way-of telephone or videoconferencing.

4.2. Hypnotic Therapy for PTSD and COVID-19

The mind is divided into a conscious mental status that
relies on analyzing, judging, and thinking rationally, and a
subconscious mental status that is mainly a reservoir of sens-
es, feelings, thoughts, and memories. In many cases, the
brain might bury the traumatic experiences from conscious-
ness, as a protective mechanism. Inadvertent stimuli linked
to those experiences can trigger acute flashbacks, which are
one of the main characteristics of PTSD. Ultimately, the
identification of these stimuli may help PTSD patients in
coping better and in healing. Here comes the importance of
hypnosis therapy, which tries to tackle these triggers and
lead to the healing of patients [152]. Hypnosis induces in-
creased relaxation and high-focus states of mind needed for
patients to reach a higher capacity of responsiveness to sug-
gestions [153]. During sessions, the patient is in a deep state
of relaxation, she or he is hyper-focused and concentrated,
with increased suggestibility, awareness, consciousness, and
actively participating in the session, especially when remem-
bering and accessing memories. With the control of the ther-
apist, this therapeutic technique tends to recover the patient’s
repressed memories and aims at coupling dissociated memo-
ries from a traumatic event with their positive restructuring.
The patient can thereby place the traumatic event in a differ-
ent context and into a broader perspective. Hypnosis is not
considered as a therapy per se, it is an adjunct to psychody-
namic therapy, cognitive behavioral therapy, and others
[154]. Still, it is considered efficacious in many clinical con-
ditions, such as PTSD, by making the patient change her or
his habits. Of course, some patients might resist the use of
this technique because of mistaken preconceptions or any
other reasons.

4.3. Other Treatment Approaches for PTSD and
COVID-19

4.3.1. Prolonged Exposure (PE) Therapy

Among several types of CBT, prolonged exposure (PE)
therapy is a fifteen-session protocol that aims at teaching
individuals to approach their trauma-related feelings, situa-
tions, and memories instead of avoiding them [155]. After
understanding the patient’s past experiences, the therapist
makes the adequate assessment and starts the exposure pro-
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cess, which is considered as an anxiety-provoking point for
the patient. Imaginal and in-vivo exposures are taken into
account [156]. In imaginal exposure sessions, the patient
describes her or his traumatic event in detail while it is being
recorded [157]. The patient then listens to the recordings and
adopts a breathing technique for relaxation. Concerning in-
vivo exposure, the therapist and the patient identify a list of
stimuli that are connected to the traumatic event itself.

4.3.2. Stress inoculation Therapy (SIT)

The big difference between PE therapy, CPT, and stress
inoculation therapy (SIT) is that SIT is not a trauma-focused
therapy [158]. A study comparing PE and SIT showed that
both reduced the symptoms of PTSD in female assault vic-
tims. SIT aims to let the patient have a structured exposure to
a stressor and help building tolerance that puts the person in
a protected zone against any other stressors or psychological
illnesses. It focuses on helping patients cope with stressful
life events. The therapy mainly focuses on the education of
relaxation methods, cognitive practices, problem-solving,
behavior practices, and cognitive-behavioral methods. This
helps the individual change her or his attitude towards stress-
ful events and use positive self-talk as a stress coping meth-
od [159, 160].

4.3.3. Group Therapy

In group therapy, people share similar traumatic experi-
ences, in a safe and supportive environment where their be-
liefs, emotions, and thoughts are not judged or criticized. It is
an effective therapeutic method for treating many psycholog-
ical problems, including anxiety, panic attacks, and depres-
sion. It aims to normalize trauma responses and reduce the
feeling of shame, guilt, and stigma. Group members feel safe
to express their emotions by listening to others with a similar
predicament. Group psychotherapy is sometimes more bene-
ficial than an individual approach, knowing that it offers
interpersonal feedback, mutual support between group mem-
bers, and altruism [161]. In some cases, family therapy might
also be very helpful [162].

4.3.4. Eye Movement Desensitization and Reprocessing
(EMDR)

Eye movement desensitization and reprocessing (EMDR)
is a psychotherapy treatment used to alleviate trauma-
associated distress. This type of therapy tries to access and
process traumatic memories to reach an adaptive resolution
and help in reducing negative emotions linked to the trau-
matic memory [163]. It uses the patient’s saccadic eye
movement to weaken the effect of disturbing memories of
past traumatic events. Sessions are delivered once or twice a
week, for a total number of 6 to 12 sessions. Unlike other
therapies, EMDR aims to modify the way the traumatic
memory is stored in the human brain and reduce negative
feelings without revealing the details of the traumatic experi-
ence [164].

4.3.5. Relaxation Techniques

Relaxation is a therapeutic technique that works on re-
ducing tension. Sessions result in a reduction of tension in
the musculature leading to physical and psychological relax-
ation, which helps in the treatment of the patient [165]. Re-
laxation increases the activity of the limbic system to en-
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hance emotional regulation. As already known, stress has
physiological manifestations, such as muscle tension and
tachycardia, which are reduced by relaxation techniques.
This leads to the development of new coping skills to help
the patient better manage her or his symptoms [166]. Fur-
thermore, patients who are resistant to exposure-based thera-
pies or medication can benefit from relaxation therapy to
reduce their stress as well as the physiological manifestations
of PTSD and to enhance their emotional regulation [167].
When facing a stress response, the human body aims to in-
crease energy sources and prevent body functions, judged as
unnecessary, in order to address the threat. Therefore, the
body reacts with an increased heart rate, blood pressure, and
glucose levels, whereas digestion, reproduction, and immune
responses are inhibited. Relaxation techniques tend to work
on a network of mediators including sympathetic, neuroen-
docrine, and behavioral factors to maintain physiological
homeostasis and to ultimately result in stress reduction [166].
Moreover, relaxation techniques might be considered as a
gateway for patients with PTSD who are not able to partici-
pate in evidence-based treatments, where relaxation sessions
help in decreasing hypervigilance and increasing focus and
attention [168]. Yoga and meditation are very helpful and
powerful relaxation tools for both the body and the mind and
could be potential adjunctive treatments for COVID-19 [169,
170]. Yoga has been described by the WHO as a valuable
tool that increases physical activity, mental wellbeing, and
decreases non-communicable diseases. In addition, it has
been shown to have anti-inflammatory effects that could
further help COVID-19 patients [170]. All in all, relaxation
techniques have a crucial role in reducing the damage caused
by the body's stress hormones and should be considered as
an important treatment for many clinical cases.

4.3.6. Pharmacological Interventions

Medications play a crucial role in the management of
PTSD-related symptoms and help patients participate more
effectively in psychotherapy sessions. The most effective
antidepressants used to treat PTSD are selective serotonin
reuptake inhibitors (SSRIs) and selective norepinephrine
reuptake inhibitors (SNRIs). Paroxetine and Sertraline are
the only U.S. Food and Drug Administration (FDA)-
approved medications to reduce PTSD symptoms [171].
Other alternative treatments such as acupuncture and animal-
assisted interventions are being studied and might be rec-
ommended for PTSD [172].

5. EFFECT OF SOCIAL MEDIA, WORKING FROM
HOME, AND HAVING VIRTUAL SOCIAL LIFE
OVER THE INTERNET

Social media plays a crucial role in facilitating the deliv-
ery of information, and in this case, its use was inevitable for
the transmission of health-related information to help in im-
proving health outcomes [173]. Due to its powerful effect,
however, social media was also used as a platform for misin-
formation, conspiracy theories, disinformation, and rumors
[174]. This ended up in an infodemic phenomenon during
the pandemic, where excessive amount of information spread
fast and created more confusion and distrust in people. For-
tunately, some platforms removed many contents that were
falsified, and Google took the initiative to create an SOS
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Alert that made the WHO resources more accessible to peo-
ple when searching for ‘Coronavirus’ or ‘COVID-19’. Ulti-
mately, people were encouraged to seek out information
from reliable sources and not from user-generated sources
that contain misinformation.

During the last decade, communication and interaction
between people witnessed an obvious advancement especial-
ly with the rapid development of social media platforms. In
parallel, telecommuting — known as teleworking — is when
employees have no personal contact with co-workers, but
still can communicate with them via new technology such as
social media and emails. To protect workers during the
spread of the COVID-19 pandemic, teleworking was highly
adopted. However, there are several advantages and disad-
vantages to it. Some of the advantages of working from
home are that employees tend to spend less time away from
their families, reduce their commute from and to work, and
gives more flexibility in working hours. Although telecom-
muting is considered to have plenty of benefits, it also has
disadvantages as well, starting with social isolation. This
might put people at risk of facing psychological stress and
eventually suffer from PTSS or even develop PTSD. Presen-
teeism is another problem caused by teleworking, where
people are not able to take time off work even when they are
sick. In addition, working from home tends to cause an in-
creased work-family role conflict. Although teleworking
might reduce stress, it can lead to over-work as well, an
overlap between home and work. Having a social life on the
Internet has a prominent role in deindividuating the person
who will likely develop a self-centered behavior instead of
having a regulated social behavior with an impoverished
social interaction. Not to forget that people with stigmatized
identities prefer to participate in virtual groups on the Inter-
net as anonymous rather than joining these groups in real
life.

CONCLUSION AND FUTURE DIRECTIONS

While the world recovers from COVID-19, it will awak-
en to the long-term damage and several consequences it left
behind just like the aftermath of a war. The COVID-19 pan-
demic has so far been extending across the globe for the last
6 months. Over 1.9 million people have lost their lives to the
virus and many families were scattered and left shattered as
they had to bury their loved ones in mass graves with simple
or no funerals. The global healthcare system faces a great
deal of challenges with COVID-19 management, control,
and treatment. In addition to the fear of the coronavirus,
people were left in frustration as no hopes for vaccination
were expected soon. Whether it’s the mandate quarantine or
complete country lockdowns or the scenes of mass graves or
world economy crashing, it has all left people all over the
world with feelings of hopelessness, frustration, and a higher
risk of developing mood disorders and mental health issues.
A pandemic may leave behind more significant and long-
lasting damage to mental health than to the economy. This
has been evident in the increase in cases of PTSD where
several studies conducted during the pandemic have reported
high numbers of people diagnosed with acute trauma or
PTSD.
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Medical health workers at the frontline to combat the on-
going surge of the virus are one of the most who recorded
high levels of stress and anxiety. In addition, adolescents,
pregnant women, people with mental illness, and children
who contracted the virus or lost a parent were among the
most sensitive to psychological distress and trauma. The
general population all suffered to a certain extent from psy-
chological trauma from the pandemic’s consequences or the
implemented quarantines. Amidst the pandemic, the only
known solution that helped contain the virus was quarantine.
Depending on the severity of the pandemic in different coun-
tries, people were quarantined for periods not less than 2
months. The long period of quarantine is bound to leave psy-
chological distress on people of all ages for several reasons
such as loss of jobs and economic crisis, loss of loved ones,
continuous exposure to social media or fake news, fear of
death, transfer to online education, domestic violence, fear
and anxiety from contacting the virus. All of the aforemen-
tioned are social stressors that trigger depression or anxiety
in previously healthy people and further add psychological
burden to the mentally ill.

All of this suggests that more attention needs to be paid
to vulnerable groups, chief among them are children, adoles-
cents, pregnant women, medical staff workers, and elderly
people. Existing public health services need to be re-assessed
and reformed to provide such groups with the best treatment
and care and help them cope with the crisis. This should be
done in coordination with psychological health experts, by
using implementation strategies tailored to their needs. In
China, mental health crisis interventions, such as online edu-
cation, awareness, and counseling services were implement-
ed nationwide. Interestingly, artificial intelligence programs
can also be put in use as interventions for mental health sur-
veillance during the pandemic such as the Tree Holes Rescue
program that has been used in China to recognize individuals
at high risk of suicide. In Italy, due to quarantine, several
psychologists and psychotherapists switched to digital devic-
es to offer their services via either telephone, teleconference,
websites, and others. Such actions and medical interventions
need to be implemented worldwide and be accessible by
people of all economic statuses to help minimize psycholog-
ical distress and the surge in cases of PTSD among the popu-
lation. The need for such applications and new measures are
crucial as the virus continues to spread in many countries
and the threat of a second wave is foreseeable while the
promise of an effective vaccine has yet to be delivered.
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