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Abstract
Purpose The novel coronavirus 2019 (COVID-19) is widely spreading all over the world, causing mental health problems for
most people. The medical staff is also under considerable psychological pressure. This study aimed to review all research carried
out on the mental health status of health care workers (HCWs) to bring policymakers and managers’ attention.
Methods A literature search conducted through e-databases, including PubMed, EMBASE, Scopus, andWeb of Science (WoS)
from December 2019 up to April 12th 2020. All cross- sectional studies published in English which assessed the health workers’
psychological well-being during the SARS-CoV-2 pandemic included. Study quality was analyzed using NHLBI Study Quality
assessment tools.
Results One hundred relevant articles were identified through systematic search; of which eleven studies were eligible for this
review. Their quality score was acceptable. The lowest reported prevalence of anxiety, depression, and stress among HCWs was
24.1%, 12.1%, and 29.8%, respectively. In addition, the highest reported values for the aforementioned parameters were 67.55%,
55.89%, and 62.99%, respectively. Nurses, female workers, front-line health care workers, younger medical staff, and workers in
areas with higher infection rates reported more severe degrees of all psychological symptoms than other health care workers.
Moreover, vicarious traumatization in non-front-line nurses and the general public was higher than that of the front-line nurses.
Conclusion During SARS-CoV-2 outbreak, the health care workers face aggravated psychological pressure and even mental
illness. It would be recommended to the policymakers and managers to adopt the supportive, encouragement & motivational,
protective, and training & educational interventions, especially through information and communication platform.

Keywords The novel coronavirus 2019 (SARS-CoV-2) . COVID-19 . Medical staff . Anxiety . Stress . Depression .

Psychological effect

* Marzieh Esmaeili
marzieh.esmaeili@gmail.com

Maryam Vizheh
maryamvizheh@yahoo.com

Mostafa Qorbani
mqorbani1379@yahoo.com

Seyed Masoud Arzaghi
dr.arzaghi@gmail.com

Salut Muhidin
salut.muhidin@mq.edu.au

Zohreh Javanmard
zohreh.javanmard44@gmail.com

1 Department of Reproductive Health and Midwifery, School of
Nursing and Midwifery, Tehran University of Medical Sciences,
Tehran, Iran

2 Department of Epidemiology and Biostatistics, Non-communicable
Diseases Research Center, Alborz University of Medical Sciences,
Karaj, Iran

3 Chronic Diseases Research Center, Endocrinology and Metabolism
Population Sciences Institute, Endocrinology and Metabolism
Research Institute, Tehran University of Medical Sciences,
Tehran, Iran

4 Elderly Health Research Center, Endocrinology and Metabolism
Population Sciences Institute, Tehran University of Medical
Sciences, Tehran, Iran

5 Department ofManagement,Macquarie Business School, Macquarie
University, Sydney, New South Wales 2109, Australia

6 Department of Health Information Technology, Ferdows school of
Paramedical and Health, Birjand University of Medical Sciences,
Birjand, Iran

7 Department of Health Information Management, School of Allied
Medical Sciences, Tehran University ofMedical Sciences, 3rd Floor,
No.17, Farre Danesh Alley, Qods Street, Enqelab Street, Tehran, Iran

Maryam Vizheh
maryamvizheh@yahoo.com

Mostafa Qorbani
mqorbani1379@yahoo.com

Seyed Masoud Arzaghi
dr.arzaghi.sm@gmail.com

* Marzieh Esmaeili
marzieh.esmaeili@gmail.com

Salut Muhidin
salut.muhidin@mq.edu.au

Zohreh Javanmard
zohreh.javanmard44@gmail.com

https://doi.org/10.1007/s40200-020-00643-9

/ Published online: 26 October 2020

Journal of Diabetes & Metabolic Disorders (2020) 19:1967–1978

http://crossmark.crossref.org/dialog/?doi=10.1007/s40200-020-00643-9&domain=pdf
https://orcid.org/0000-0002-7780-8580
https://orcid.org/0000-0001-9465-7588
https://orcid.org/0000-0002-1867-1596
https://orcid.org/0000-0002-8281-3405
https://orcid.org/0000-0001-7111-138X
https://orcid.org/0000-0002-3559-4852
mailto:marzieh.esmaeili@gmail.com
mailto:maryamvizheh@yahoo.com
mailto:mqorbani1379@yahoo.com
mailto:dr.arzaghi@gmail.com
mailto:marzieh.esmaeili@gmail.com
mailto:dr.arzaghi@gmail.com
mailto:dr.arzaghi@gmail.com


Introduction

A novel coronavirus, named SARS-CoV2, emerging from
Wuhan, China, has led to a fast spread outbreak of COVID-
19 pneumonia. World health organization has declared
COVID-19 as a public health emergency of international con-
cern [1]. By April 26th, 2020, four months after outbreak,
more than 2,800,000 confirmed cases and almost 200,000
deaths due to SARS-CoV-2 have been reported [2].

Major epidemic outbreaks pose an increasing demand for
healthcare workers [3]. Constant increasing of infected cases,
a rise in the rate of deaths, lack of any specific medicine or
vaccine, extensive media coverage, massive workload, lack of
personal protective equipment, and feelings of inadequate
support all can contribute to the mental burden of these health
care staff [4]. In these situations, it is expected of HCWs to
work long hours while they are under overwhelming pressure.
They are at the risk of being infected when treating ill patients.
On the other hand, like other individuals, they are exposed to a
considerable amount of fake news and rumors all of which
increase their anxiety [5]. Reports indicated that several
HCWs became infected with SARS-CoV-2 when they were
in close contact with infected patients [6]. In the initial phase
of the SARS-CoV-2 outbreak, 29% of all hospitalized patients
were HCWs [7]. Working in these situations develops the risk
of various psychological and mental illnesses as well as phys-
ical and emotional distress among medical staff [4, 6].

Research conducted on other infectious diseases, such as
severe acute respiratory syndrome (SARS), the Middle East
Respiratory Syndrome (MERS) and the Ebola virus, re-
vealed that a considerable number of HCWs suffer from
significant emotional distress during the outbreak [8]. A
study by assessing 1257 health workers treated SARS-
infected patients found that given the fast dissemination of
infection in the early stage of the epidemic, feeling of un-
certainty, the threat to life, and significant vulnerability
characterized by somatic and cognitive symptoms of anxi-
ety were prevalent [9]. On the other hand, even after the
outbreak, symptoms, including depression, anxiety, trau-
matic stress, avoidance, and burnout were reported [8, 9].
While the results of adverse psychological effects of SARS
were documented, infected patients of SARS-CoV-2 and
related deaths have been several times that of SARS [7].
Some people have been comparing the current situation of
rapidly spreading SARS-CoV-2 to “the end of the world.”
Hospitals are “overwhelmed,” and there are many concerns
about people’s daily lives [10]. This situational framework
in all over the world can potentially put healthcare workers
in an unprecedented situation, working under severe pres-
sures [10, 11]. Healthcare workers, as a result, are suscepti-
ble to experience psychological and mental problems. Thus,
in this critical situation the medical staff’ mental health
should be considered an urgent public health concern [7].

Given the insights acquired from the previous global out-
breaks and their psychosocial impacts, early assessment of
medical staff’s mental health and considering appropriate psy-
chological interventions is vital [12, 13]. Accordingly, consid-
ering comprehensive and practical actions to protect health
care workers’ mental health are critical [14]. Up to now, few
studies have evaluated the mental health of health care
workers dealing with COVID-19 patients. Hence, this study
designed to investigate the articles addressing the status of
HCWs’ mental health during the SARS-CoV-2 outbreak.
Moreover, several psychological interventions are provided
to improve the overall mental health of this target group.

Methods

This review was presented based on the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines [15].

Information sources and search strategy

An electronic search was conducted through four e-databases
including PubMed, EMBASE, Scopus, and Web of Science
(WoS). The search strategy was designed by two authors
(M.E. & M.V.) consisted of three concepts regarding to the
aim of the study: (1) The 2019 novel coronavirus disease, (2)
Psychological impact, (3) Healthcare workers. It is also limit-
ed to the English-language articles published from December
2019 up to April 12th, 2020. The steps of building the search
query in PubMed with the keywords and their synonyms are
shown in Table 1. A similar approach was taken for other
databases.

Eligibility criteria

According to the review’s objectives, the inclusion criteria
outlined as follow:

& Published in the English language
& Cross-sectional studies
& Study population including healthcare workers who en-

gaged in caring for patients with the COVID-19 infection
& Reported the psychological-related outcomes such as de-

pression, stress, anxiety, distress, fear, phobia, sleep dis-
orders, etc. relating to healthcare workers

Study selection and data extraction

Primary research articles evaluating the various aspects of
HCWs’ psychological status due to the SARS-CoV-2 out-
break were included in this study. The process of search and
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screening the titles and abstracts were performed by two au-
thors (M.E. & M.V.). After identifying all relevant articles,
full texts were evaluated to extract the relevant data. Then,
the content of retrieved data was assessed by all authors.

Methodological quality (risk of bias) assessment

The Quality Assessment Tool for Observational Cohort and
Cross-Sectional Studies published by the National Heart,
Lung and Blood Institute (NHLBI) [16] was used to assess
the quality of the included articles. The quality assessment
was conducted independently by two authors (M.E. &
M.V.). This tool consists of 14 items - each of which could
be marked as Yes, No, or Not Reported. The score 1 assigns to
Yes and the score 0 to all other answers. In other words, the
total score would be the number of affirmative responses. To
qualitative evaluation of the final scores, scores higher than 12
deemed good, those lower than 9 considered as the week, and
those fell in the range of 9 to 12 represent fair studies [17].

Outcome of interest

The mental health of HCWs dealing with COVID-19 patients
was the interested outcomes in this systematic review.

Results

One hundred relevant articles identified through systematic
search of four electronic databases including PubMed (n =
21), EMBASE (n = 28), Scopus (n = 34), and WoS (n = 17).
Additionally, Google Scholar and references of the included
studies were reviewed manually. After excluding 37 duplicat-
ed studies, the remained titles and abstracts were assessed, of

which eleven studies were eligible for this review; seven arti-
cles were found through systematic search and four preprint
articles were added manually (Fig. 1). The eligible articles had
a mean NHLBI Quality assessment score of 11.81/14 (10–13/
14). The study characteristics, outcome characteristics, find-
ings, and quality score of all selected papers are shown in
Table 2.

The characteristics of the included studies showed that
most of the studies exclusively evaluated the psychological
status of HCWs under SARS-CoV-2 pandemic. Three studies
address both general populations and HCWs. Nurses com-
posed the main proportion of medical staff evaluated in these
studies. Moreover, most of the respondents in all studies were
female. Nine studies were performed in China as the first
country struggling with SARS-CoV-2. Italy and Spain were
the other settings that assessed the mental health of HCWs.

The most studied outcomes were anxiety (9 /11) followed
by depression (6/11), stress (5/11), insomnia (2/11), and dis-
tress (4/11). Furthermore, fear, self-efficacy, sleep quality, risk
perception, death anxiety, social desirability, and social sup-
port, separately were the main outcome in one study (Table 2).

The prevalence of anxiety reported by health care workers
in included studies varied from 24.1% [7], 25.5% [18], to
44.6% [4]. In another study, the total anxiety score was
32.19 ± 7.56 points, which was significantly higher than the
standard of national points (29.78 + 0.46), (t = 4.27,
p < 0.001). This study also revealed that anxiety positively
correlated with total stress load score and all its dimensions
[19].

In various studies, 12.1% [18], 13.5% [7], and 50.4% [4] of
HCWs expressed degrees of moderate and severe depression.
Moreover, stress was a prevalent mental problem in HCWs. In
a study by Zhu et al. 29.8% of HCWs reported stress [7]. The
overall prevalence of psychological disturbance in HCWswas

Table 1 PubMed search query
No. Search query

1. “covid 19” [Title/Abstract] OR “covid-19” [Title/Abstract] OR “*covid-19*” [Title/Abstract] OR
“*covid*”[Title/Abstract] OR “*SARS-CoV-2*”[Title/Abstract] OR
“*2019-nCoV*”[Title/Abstract] OR “*novel coronavirus*”[Title/Abstract] OR “*new
coronavirus*”[Title/Abstract] OR “*coronavirus*”[Title/Abstract]

2. “stress*”[Title/Abstract] OR “anxiety”[Title/Abstract] OR “depression”[Title/Abstract] OR
“fear”[Title/Abstract] OR “worry”[Title/Abstract] OR “panic”[Title/Abstract] OR
“paranoia”[Title/Abstract] OR “phobia”[Title/Abstract] OR “psycholog*”[Title/Abstract] OR
“distress”[Title/Abstract] OR “compulsive behav*”[Title/Abstract] OR “mental*”[Title/Abstract]
OR “emotion*”[Title/Abstract]

3. “health work*”[Title/Abstract] OR “healthcare work*”[Title/Abstract] OR “hospital
work*”[Title/Abstract] OR “health staff*”[Title/Abstract] OR “healthcare staff*”[Title/Abstract]
OR “medical staff*”[Title/Abstract] OR “hospital staff*”[Title/Abstract] OR
“resident*”[Title/Abstract] OR “specialist*”[Title/Abstract] OR “clinician*”[Title/Abstract] OR
“nurse*”[Title/Abstract] OR “physician”[Title/Abstract] OR “treatment staff*”[Title/Abstract] OR
“medical team”[Title/Abstract] OR “frontline”[Title/Abstract] OR “midwife*”[Title/Abstract]

4. #1 AND #2 AND #3

Filters English; Publication date from 2019 up to April 12th 2020;
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high. In a study that assessed anxiety, stress, depression, and
insomnia, 63% of health care workers reported mental distur-
bance [14]. Also, in the study conducted byDai et al. 39.1% of
respondents reported GHQ-12 score ≥ 3, which was signifi-
cantly higher than normal times [20]. The lowest reported
prevalence of anxiety, depression, and stress among HCEs
was 24.1% [7], 12.1% [18], and 29.8% [7], respectively. On
the other hand, the highest reported prevalence of these prob-
lems was attributed to Spain, where 67.55%, 55.89%, and
62.99% of HCWs expressed anxiety, depression, and stress,
respectively [21]. (Table 2).

Not surprisingly, a noticeable percentage of medical
staff suffered from sleep disturbance and low sleep quality
[6]. In one study, 34.0% of respondents complained of
insomnia [4]. Anxiety, stress, and self-efficacy as mediat-
ing variables were associated with sleep quality and social
support. Sleep quality was negatively affected by the
levels of anxiety [6]. On the other hand, social support
of HCWs was positively associated with self-efficacy and
sleep quality and negatively associated with anxiety and
stress [6]. Fear was also a psychological problem assessed
in a study by Lu et al. [18]. A significant proportion of
medical staff experienced moderate and severe fear that
was significantly higher than the administrative staff
group, 70.6% and 58.4%, respectively [18]. Li et al.
[12] with comparing three groups; general public, front-
line nurses and non-front-line nurses, found that the se-
verity of vicarious traumatization caused by the SARS-
CoV-2 pandemic in non-front-line nurses and the general
public was higher than that of the front-line nurses who
were responsible for close care for COVID-19 patients.
The fact that people in Wuhan were in guarantee and were
deprived of face to face contact with others was the pos-
sible reason for this finding [12].

These studies showed that various factors were associated
with mental pressures experienced by the HCWs. Working in
areas with a high incidence of infection was significantly as-
sociated with higher stress and psychological disturbance.
These results were more highlighted when HCWs worked in
Wuhan which is supposed to be the origin of SARS-CoV-2
infection with the highest concentration of infected cases in
China. HCWs in these areas expressed higher mental distur-
bance than those in other regions [4, 20]. Also, medical staff
working in North Italy with the highest number of patients
reported higher levels of anxiety and stress than HCWs or
the general public from other regions of Italy [22].

Moreover, nurses [4], women [4, 7, 20], front-line health
care workers [4], and younger medical staff [23] reported
more severe degrees of all psychological symptoms except
the vicarious traumatization than other health care workers.
Also, being the only child in their families, the severity of
patients, working hours per week, diet, and sleep status influ-
enced HCWs’ stress [19].T
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Discussion

In March 2020, SARS-CoV-2 was declared as a pandemic by
the WHO, while more than 200 countries are currently strug-
gling with this infectious disease [24]. This poses a tremen-
dous pressure on the HCWs [25].

During the viral epidemics, the mental health of HCWs
confronts serious challenges [7]. HCWs face the death of their
colleagues and threats to their lives. Moreover, the fear of
becoming infected, the absence of an effective social support
system, and the high workload all increase mental disorders
[26]. However, few studies have addressed the psychiatric
morbidity and mental health problems of HCWs during the
SARS-CoV-2 pandemic. Based on data retrieved from includ-
ed studies, a substantial proportion of the analyzed sample
showed degrees of psychological symptoms.

Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2) is a member of the coronaviruses family that
can lead to a common cold to a Severe Acute Respiratory
Syndrome (SARS) and the Middle East Respiratory
Syndrome (MERS) diseases [27]. Reports of these infections’
acute psychological impact on hospital workers, indicated that

high levels of distress, depression, anxiety, fear, and frustra-
tion were common [13, 28]. One of the best-documented out-
breaks occurred over the last decade was the SARS outbreak
as an emerging infectious disease, observed first in China in
2002 and then spread to 29 countries [29]. A study found that
89% of health care workers during this outbreak reported psy-
chological disorders [4]. Also, in another study assessed the
psychological impact of SARS, the prevalence of anxiety and
worries, depression, somatic symptoms, and sleep problems in
HCWs were 77.4%, 74.2%, 69.0%, and 52.3%, respectively
[9]. Tam et al. (2004) [30] using the GHQ-12 questionnaire,
found that 57% of medical staff suffered from psychological
distress due to SARS outbreak. Similarly, in initial stages of
the MERS outbreak, HCWs showed higher distress when
measured by the Impact of Event Scale-Revised (IES-R) [8].
Although these results indicated the high-risk of psychologi-
cal problems in HCWs, our results found the lower prevalence
ofmental health problems in HCWs dealing with SARS-CoV-
2 patients. This could be the result of the lower fatality rate of
SARS-CoV-2 compared to SARS and MERS.

A global pandemic can be a significant source of fear and
concern [31]. During the SARS epidemic, HCWs reported
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anxiety and fear and some preferred to resign from their jobs
[32]. Compared to the year of 2003, these days the fast spread
of newsmight cause public fear, panic, and distress [7]. Health
fear is created in the result of circumstances in which HCWs
care of patients with contagious diseases, including SARS,
MERS, and SARS-CoV-2. They are not only responsible for
their patients but also are concerned of becoming infected and
also transmitted the disease to their family members [32].
During the SARS outbreak, quarantined HCWs experienced
fear, stigma, and frustration [33]. Isolation and working in
high-risk departments and contact with infected people were
considered the most causes of trauma [14]. Consistent with
these findings, a considerable proportion of HCWs in this
study reported fear (70.6%) [18]. Furthermore, studies have
demonstrated that HCWs experienced emotional disturbance
during the MERS outbreak. Medical staff suffered from the
anxiety and nervousness, though at varying degrees [34]. The
fact of human to human transmission of the SARS-CoV-2
infection and the presence of infected asymptomatic people
are the common sources of anxiety and fear in HCWs [5].

These studies also found that mental disturbances were
more common in nurses compared to the physicians. Nurses
in SARS-affected hospitals also showed more distress than
other hospital workforce [28]. Nurses are the largest occupa-
tional groups that directly and intensively are in constant con-
tact with their patients [28]. Working in high-risk departments
was another main reason of poor mental health in these stud-
ies. Being at the high-risk of contagion in such environments
will increase the psychological problems, including fear, anx-
iety, stress, etc. furthermore, being quarantined as a result of
working in high-risk wards was another source of mental dis-
orders [29]. In a study conducted by Maunder et al. in
Toronto, HCWs who during SARS outbreak worked in close
contact with ill patients showed higher total IES score com-
pared to the other medical staff [28]. The higher rate of psy-
chiatric morbidities in HCWs in the result of SARS was three
times higher than the general public, 75.3% and 24%, respec-
tively [9].

HCWs as the frontiers in any outbreaks, suffer frommental
distress during and even years after epidemics. These results
were evident from the Ebola virus and SARS outbreak [34].
Similar concerns now have been voiced out about the psycho-
logical well-being of HCWs in facing the SARS-CoV-2 out-
break [4]. The number of COVID-19 patients is increasing
dramatically. This leads to a heavier workload in life-
threatening situations disturbing the psychological health of
hospitals’ workforces [18]. Given the high transmission rate
of the virus and the lack of any vaccine or medicine, infec-
tion’s control is a serious challenge [35]. High morbidity and
mortality of SARS-CoV-2 can aggravate the risk perception in
HCWs. Furthermore, the increasing number of patients and
the shortages of protective equipment contribute to the high
pressure on health care workers [4].

Interventions for providing HCWs’ mental health in
the SARS-CoV-2 pandemic

Although the present study found that psychological disorders
are prevalent in the HCWs in these setting struggling with a
highly infectious disease, most HCWs are working in isolated
wards without receiving adequate training to improve their
mental health. Therefore, regular psychological care is urgent-
ly required to address these needs [36]. In order to minimize
mental distress and worries of health care providers, we pro-
pose some interventions. These solutions not only could be
beneficial in facing this SARS-CoV-2 pandemic but could
also be considered for the potential future outbreaks of infec-
tious diseases.

The interventions acquired from the literature review will
be described in several sections:

Supportive interventions

This category includes: support of HCWs mostly provided by
family members [37, 38], the government [37, 39], society/
community [6], organizations [40], and colleagues and super-
visors [38, 41]; providing a peer support system [38];
assigning professional psychotherapy teams [6]; devoting at-
tention to personnel opinions and ideas about various issues
related to SARS-CoV-2 via an array of input and feedback
channels [40]; provision of the support for emotional and psy-
chological needs [40]; providing online psychological ser-
vices [36, 42], as well as face-to-face psychological crisis
intervention [43]; being confident of receiving in time treat-
ment and care for their infected family members [25, 40, 44];
and regarding HCWs’ infection at work as the work-related
injuries [45].

Encouragement & motivation interventions

Recognizing the HCWs efforts by hospital managers as well
as the government and the society [39, 40]; activating the
sense of responsibility and purpose and awakening the spirit
of activity of them by managers and supervisors [44]; encour-
aging HCWs to engage in relaxation techniques such as yoga,
meditation, and other relaxation techniques [46]; providing
therapists’ visit to care their psychological suffers and frustra-
tions [46]; and implementing effective measure to reduce the
number of COVID-19 patients [39] are suggested.

Protective interventions

Furthermore, protective interventions are suggested. These
interventions include: providing adequate and effective pro-
tective equipment [25, 39, 40, 44]; addressing HCWs physical
needs; such as access to healthy meals and hydration [18, 25,
40], considering regular rest breaks [25, 41, 44, 45]; designing
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a safe place for their rest [18]; considering shorter working
hours and rotating shifts especially for those working in high-
risk departments [41, 44]; accommodation and lodging for
staff working in high-risk areas and those who are on rapid-
cycle shifts that not live in close proximity to the hospital [40];
provide support for childcare needs [40]; dispatching fresh
medical teams from other areas with less number of patients
[45]; keep monitoring and check on HCWs’ physical and
mental well-being [37, 40, 46]; teamwork with following stan-
dard operating procedures (SOP) [47]; identifying staff who
are burnout or have psychological distress [37].

Educational & Training interventions

These interventions include: providing online psychological
and mental health education via communication programs
[36, 37, 42]; development and publish the relevant guidelines
[37, 39, 42, 45], books [36], handbooks [48], directives and
manuals documents [38, 41, 42], online educational articles/
videos [42]; provision of the critical incident stress manage-
ment [38]; mindfulness training; assertiveness training [46];
self-awareness training [38, 46]; and protection training [20].

Using the platform of technology and online services

In these critical situations in which face to face contacts in-
creases the risk of infection transmission and considering
quarantine in many areas, information technology and online
services have been widely adopted [37, 41]. Now, most sup-
portive, educational, and psychological interventions in the
SARS-CoV-2 pandemic are performed using internet and on-
line tools [36]. In this situation, telemedicine technology is
also practical [49]. This technology can be applied for reduc-
ing unnecessary visits, decreasing the risk of HCWs infection,
reducing HCWsworkload, and optimizing their time to caring
for patients with acute conditions [25, 49]. This technology is
implemented using video conferencing platforms, Hotline/
Telephone, social media, and mobile phones [25, 48]. Video
conferencing platforms such as zoom can be utilized to
counselling, educate, and control disease transmission [41].
Also, Hotline, social media, and smartphones can be consid-
ered for counselling [48].

One of the practical technologies that can be used to min-
imize health staff’s work pressure is mHealth (mobile health)
[41]. This technology is used for notifications and reminder of
the time of care [44]; online mental health education [36, 41,
50], Online psychological counseling services and also online
psychological self-help intervention systems [36].

Artificial intelligence technology is another technology
that can be applied in these circumstances. This technology
can be utilized to recognize people and medical staff in the
danger of suicide or other crises [36]. AI program Tree Holes
Rescue with assessing psychological messages in spaces such

as Tree Holes, can calculate the possibility of suicide in people
and provide necessary alarms [51]. Therefore, these technol-
ogies can facilitate providing psychological interventions to
HCWs.

Conclusions

Consistent with Chong et al. (2004) that called SARS as a bio-
disaster, we also suppose that the SARS-CoV-2 pandemic can
be called a bio-disaster [9]. While outbreaks of emerging in-
fectious diseases occur regularly, they provoke an intense re-
sponse of medical staff. During the outbreaks, thousands of
HCWs should fight with the disease in the front-line. The
results of this study revealed that a considerable percentage
of medical staff experience mental disorders. Now, we are in
the midst of this pandemic. Addressing the psychological
well-being of HCWs and also considering approaches to im-
prove their mental health is essential.

Limitation

The limitation of this study is its small sample size.
Furthermore, we excluded possible articles published in
Chinese due to language strain.
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