
150

Se Yoon Park  1,2,3,*, Hae Suk Cheong  4,*, Ki Tae Kwon  5, Kyung Mok Sohn  6, 
Sang Taek Heo  7, Shinwon Lee  8, Un Sun Chung  9, and So Hee Lee  10
1�Department of Hospital Medicine, Yongin Severance Hospital, Yonsei University College of Medicine, 
Yongin, Korea

2Department of Biomedical Systems Informatics, Yonsei University College of Medicine, Seoul, Korea
3Centers for Digital Health, Yongin Severance Hospital, Yonsei University Health System, Yongin, Korea
�4�Division of Infectious Diseases, Department of Medicine, Kangbuk Samsung Hospital, Sungkyunkwan 
University, School of Medicine, Seoul, Korea

5�Division of Infectious Diseases, Department of Internal Medicine, Kyungpook National University Chilgok 
Hospital, School of Medicine, Kyungpook National University, Daegu, Korea

6�Division of Infectious Diseases, Department of Internal Medicine, Chungnam National University School of 
Medicine, Daejeon, Korea

7Department of Internal Medicine, Jeju National University School of Medicine, Jeju, Korea
8�Department of Internal Medicine, Pusan National University School of Medicine and Medical Research 
Institute, Pusan National University Hospital, Busan, Korea

9Department of Psychiatry, School of Medicine, Kyungpook National University, Daegu, Korea
10Department of Psychiatry, National Medical Center, Seoul, Korea

Infect Chemother. 2023 Mar;55(1):150-165
https://doi.org/10.3947/ic.2022.0164
pISSN 2093-2340·eISSN 2092-6448

Guidelines for Infection Control and 
Burnout Prevention in Healthcare Workers 
Responding to COVID-19

Special Article

Received: Nov 18, 2022
Accepted: Feb 27, 2023
Published online: Mar 20, 2023

Corresponding Author:
Ki Tae Kwon, MD, PhD
Division of Infectious Disease, Department of Internal Medicine, 
Kyungpook National University Chilgok Hospital, 807 Hokuk-ro, Buk-gu, 
Daegu 41404, Korea. 
Tel: +82-53-200-2616, Fax: +82-53-200-2027
Email: ktkwon@knu.ac.kr

*These authors contributed equally as first authors.

Copyright © 2023 by The Korean Society of Infectious Diseases, Korean 
Society for Antimicrobial Therapy, and The Korean Society for AIDS

This is an Open Access article distributed under the terms of the 
Creative Commons Attribution Non-Commercial License (https://
creativecommons.org/licenses/by-nc/4.0/) which permits unrestricted 
non-commercial use, distribution, and reproduction in any medium, 
provided the original work is properly cited.

ABSTRACT

During the coronavirus disease 2019 (COVID-19) pandemic, frontline healthcare workers (HCWs) suffered more 
distress from the possibility of contracting the virus, quarantine, social stigma, and prejudice against their families. 
Many studies have investigated the impact of the pandemic on HCWs; however, studies or guidelines presenting 
strategies to overcome these challenges are lacking. As part of a 2020 research project supported by the Ministry 
of Health and Welfare, titled “Health impact assessment of healthcare workers undertaking coronavirus disease 
2019 treatment and management in Korea: Identifying problems and researching effective solutions” (HC20C0003), 
we created guidelines to respond to serious problems posed by infection control. and burnout among HCWs during 
COVID-19 response measures throughout the extended pandemic period. We formulated the guidelines by means of a 
systematic review and collated them with the latest literature. The guidelines will highlight the gravity and impact of 
infection control and burnout among HCWs responding to COVID-19 and include potential prevention strategies, and 
they can be used as a reference in the event of another emerging infectious disease outbreak in the future.
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INTRODUCTION

1. Background
In Korea, the first case of coronavirus disease 2019 
(COVID-19) was confirmed on January 20, 2020, and 
as of January 20, 2023, there were approximately 30 
million confirmed cases and 33,134 deaths. Despite the 
high vaccination rate, the number of newly diagnosed 
COVID-19 cases continues to increase, and critical illness 
and mortality rates remain high because of the decline in 
vaccine effectiveness over time and mitigated nationwide 
containment measures [1].

In the early stages of the pandemic, healthcare workers 
(HCWs) had to respond to infections with a shortage 
of personal protective equipment (PPE) and limited 
manpower [2-4]. Furthermore, the psychological and 
physical difficulties faced by HCWs continue to intensify 
as a result of prolonged pandemic situations worldwide. 
Frontline HCWs suffer more distress due to the possibility 
of contracting the virus, quarantine, social stigma, and 
prejudice against their families [5]. Consequently, many 
studies have investigated the impact of the COVID-19 
pandemic on HCWs.

However, studies or guidelines presenting strategies to 
overcome these challenges are lacking. Standardized, 
evidence-based guidelines protect HCWs, who are 
frontline personnel in the battle against COVID-19, and are 
essential sustainable response measures. In this context, 
we developed guidelines and strategies to overcome these 
challenges by reviewing the literature on the impact of 
COVID-19 on HCWs.

2. �Formulating key questions and reaching a 
consensus

We systematically searched the international literature 
on the impact of COVID-19 on HCWs in PubMed, the 
Cochrane Library, and Embase as well as KMBase and the 
Research Information Sharing Service (RISS) for Korean 
literature (Supplementary Material 1). The key questions 
for the guidelines were finally selected through several 
meetings of the Guidelines Development Committee, 
which comprised two psychiatrists and six specialists in 
infectious diseases. Six information specialists performed 
systematic literature searches. We employed a highly 
sensitive search strategy involving a combination of 
controlled vocabulary (MeSH terms in PubMed and the 
Cochrane Library and Emtree terms in Embase) and 
free-text terms for each key question. We reviewed the 
identified references and selected 100 references for the 
guidelines (Supplementary Material 1).

3. �Strength of recommendations and level of 
evidence

We categorized the level of evidence and the strength of the 
recommendations using the Grading of Recommendations 
Assessment, Development, and Evaluation (GRADE) system 
as follows: high, moderate, low, and very low for the level 
of evidence and strong and weak for the strength of each 
recommendation (Table 1, Fig. 1) [6].

4. External expert evaluations
The draft guidelines developed through internal meetings 
among the panel members were reviewed by an external 
expert panel for secondary opinions. The secondary 
opinions were addressed in an additional internal 
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Table 1. Strength and quality of recommendations (GRADE system)

Evaluation of the quality of evidence Strength of 
recommendationsStudy design Initial grading of the 

quality of evidence
Consider lowering  

the grade if
Consider raising  

the grade if
Quality of 
evidence

Randomized trials High Bias risk Effect size High: 4 points Strong: Believed that 
benefits are clearly 
larger or smaller 
than the harms

Weak: All non-strong 
recommendations

Serious: −1 Large: +1 Moderate: 3 points
Highly serious: −2 Very large: +2 Low: 2 points

Inconsistency Positive relationship Very low: 1 point
Serious: −1 Yes: +1
Highly serious: −2

Observational 
studies

Low Indirectness Confounding variables
Serious: −1 Raising the certainty 

of effect estimation: +1Highly serious: −2
Imprecision

Serious: −1
Highly serious: −2

Publication bias
Strongly suspicious: −1

GRADE, grading of recommendations assessment, development and evaluation.
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meeting among the panel members, and the guidelines 
were accordingly revised and supplemented. Opinions 
from a group of other experts were also collected, 
and the guidelines were finalized on the basis of these 
discussions. The Korean Society of Infectious Diseases 
(KSID), the Korean Society for Antimicrobial Therapy 
(KSAT), and the Korean Society for Healthcare-Associated 
Infection Control and Prevention endorsed these 
guidelines.

5. Terminology and abbreviations
Relevant academic terminologies were expressed in 
Korean using the sixth edition of the Korean Medical 

Terminology (published by the Korea Medical Association, 
amended in March 2020). If a Korean term was not 
clear, the corresponding English term was provided in 
parentheses. Terms that could not be written in Korean, 
such as names of pathogens, proper nouns, names of 
drugs, and units, were written in English.

RECOMMENDATIONS

1. Summary of key questions
1) How does COVID-19 psychologically impact HCWs, and 

how can this be prevented?
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Population: Most people in this situation
would want the recommended course of
action and only a small proportion would
not

※

Healthcare workers: Most people should
receive the recommended course of action

※

Policy makers: The recommendation can be
adapted as a policy in most situations

※

Population: The majority of people in this
situation would want the recommended
course of action, but many would not

※

Healthcare workers: Be prepared to help
people to make a decision that is
consistent with their own values/decision
aid and shared decision making

※

Policy makers: There is a need for
substantial debate and involvement of
stakeholders

※

Patients'
values &

preferences

Resources
and cost

Balance
between benefits,
harms & burdens

Quality
(certainty)
of evidence

1.
Establish initial level of

confidence

Study design
Initial confidence
in an estimate of
effect

Randomized
trials →

Observational
studies → Low confidence

High confidence

2.
Consider lowering or raising

level of confidence

Reasons for considering lowering
or raising confidence

↓ Lower if ↑ Higher if

Risk of bias

Inconsistency

Indirectness

Imprecision

Publication bias

Large effect

Dose response

All plausible 
confounding & bias
· Would reduce a

demonstrated
effect

Or
· Would suggest a

spurious effect if
no effect was
observed

3.
Final level of

confidence rating

Confidence
in an estimate of effect

across those considerations

High
⊕⊕⊕⊕

Moderate
⊕⊕⊕○

Low
⊕⊕○○

Very low
⊕○○○

Figure 1. Approach and implication to the rating the quality of evidence and strength of recommendations using the GRADE 
approach [6]. 
GRADE, grading of recommendations assessment, development and evaluation.
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2) How does COVID-19 physically impact HCWs (excluding 
COVID-19 morbidity), and how can this be prevented?

3) What are the effects of COVID-19-related morbidity 
among HCWs, and what can be done to prevent them?

4) How does COVID-19 affect social stigma for HCWs, and 
what can be done to prevent this?

5) How does quarantine due to COVID-19 affect HCWs, 
and what can be done to prevent it?

6) How does COVID-19 affect the families of HCWs, and 
what can be done to prevent this?

2. Statements by each key question

Key question 1: How does COVID-19 psychologically affect 
HCWs, and how can this be prevented?

1. COVID-19 intensifies post-traumatic stress disorder 
(PTSD), depression, anxiety, and burnout in HCWs. 
To prevent the origin of these ailments, the 
workload of HCWs must be carefully monitored 
and an adequate level of staffing must be 
maintained (level of evidence: moderate, strength 
of recommendation: strong).

2. HCWs responding to COVID-19 should be 
periodically assessed for mental health and 
required assistance. Psychological counseling and 
psychiatric consultations should be provided as 
required (level of evidence: moderate, strength of 
recommendation: strong).

3. In the event of a novel infectious disease outbreak, 
HCWs should be provided with psychological 
support via delivery of information and education 
about the infectious disease and infection 
control (level of evidence: low, strength of 
recommendation: strong).

A meta-analysis of 86 studies reported that during an 
epidemic, frontline HCWs develop concerns about the 
potential spread of the virus to their families (60.4%), 
stress (56.8%), health concerns (46.0%), sleep disorders 
(39.9%), and burnout (31.8%) [7]. A cross-sectional 
study in one healthcare facility early after the COVID-19 
outbreak in Korea (April 2020) showed that the incidence 
rates of depression and anxiety were 33.0% and 12.5%, 
respectively [8]. In particular, the rates of depression and 
anxiety were higher among nurses, probably because 
of the fear of contracting COVID-19 and social stigma. 
Infectious diseases specialists, who played a pivotal role 
in the response to COVID-19, also suffered from burnout 
(90.4%), anxiety (20.0%), and stress (4.3%), and they 
cited pinpointed a shortage of HCWs (64.0%) as the 
greatest difficulty, followed by the lack of infection control 
personnel (44.0%) [9].

Mental toll and burnout among HCWs deteriorate the 
quality of care and treatment outcomes, and this lowers 
patient satisfaction levels. Furthermore, hiring and 
training new healthcare staff because of attrition due 
to burnout incurs additional costs [10]. Some HCWs 
even feel guilty for taking standard breaks amid a staff 
shortage and are often quarantined in hospitals or hotels, 
even during breaks [5]. It is important to implement a 
flexible work schedule and ensure uninterrupted sleep by 
securing an adequate pool of healthcare staff [11].

In addition, HCWs responding to COVID-19 should be 
periodically assessed for mental health and receive the 
necessary psychological counseling and psychiatric care. 
A study showed that a psychological support program for 
HCWs significantly reduced their psychological distress, 
enhanced their quality of life, and reduced absenteeism. 
Moreover, their mental health and quality of life improved 
proportionally with the number of psychiatric counseling 
sessions [12]. Another study developed a hotline for 
prompt psychiatric counseling, which appeared to benefit 
HCWs providing direct COVID-19 care as well as other staff 
members [13]. Such hotlines can be considered an early 
intervention strategy for HCWs. To ensure effective and 
feasible interventions, eHealth and mobile phone apps 
can also be used [14].

In the event of an outbreak of a novel infectious disease 
such as COVID-19, HCWs must receive psychological 
support by receiving information about the disease and 
infection control protocol [15-17]. Clear information about 
infectious diseases, preventive measures, management 
feedback, and support are reportedly viable psychological 
coping strategies [16-18]. The provision of a digital 
learning package may also be helpful. Such a package 
developed in the United Kingdom (UK) includes evidence-
based guidelines, information about communication and 
reducing social stigma, colleague and family support, 
psychological emergency response, self-care strategies 
(e.g., rest, sleep, rotating shifts, fatigue, healthy lifestyles), 
and emotional regulation (e.g., prevention of moral injury, 
coping, guilt, sorrow, fear, anxiety, depression, burnout, 
and psychological trauma) [19].

Key question 2: How does COVID-19 physically impact 
HCWs (excluding COVID-19-related morbidity), and how can 
this be prevented?

1. Policies that limit the duration of consecutive work 
hours while wearing protective coveralls (<1 - 4 
hours) and relevant protocols must be implemented 
to prevent physical side effects from excessive use 
of protective coveralls (level of evidence: moderate, 
strength of recommendation: strong).

153icjournal.org
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2. HCWs who use PPE must be instructed to take 
scheduled breaks on a frequent basis (e.g., every 
1 - 2 hours) in order to prevent fatigue and adverse 
effects (level of evidence: moderate, strength of 
recommendation: strong).

3. Physical problems among HCWs that occur 
during work must be continuously monitored, and 
reporting protocols, plans, and response measures 
must be developed (level of evidence: moderate, 
strength of recommendation: strong).

The most common adverse effects of PPE use are 
skin-related problems, with an incidence of 97% among 
HCWs who wear a face mask or other protective gear 
[20]. Hand hygiene, the use of PPE such as face masks or 
gloves, and respirator fit tests can lead to adverse 
outcomes such as itching, dryness, dermatitis, hives, 
discoloration, facial scarring, acne, exacerbation of 
pre-existing skin conditions, pompholyx, desquamation, 
cheilitis, and superficial fungal infection [20-23]. If an 
HCW develops allergic responses to protective equipment 
(e.g., specific hand sanitizer or gloves), an alternative 
product should be provided. Furthermore, individuals with 
a damaged skin barrier or contact dermatitis frequently 
use topical skin protectants. Mechanical injury to the skin 
as a result of wearing protective equipment should be 
treated by application of powder or skin protectants, and 
equipment of an appropriate size should be provided. 
Mechanical injuries inflicted by goggles or face masks can 
be alleviated using silicone foam or hydrocolloid 
dressings that reduce pressure. These methods can 
reduce skin injuries without increasing the risk of 
additional infection [24]. With regard to superficial fungal 
diseases or eczema, the duration of protective gear use 
should also be reduced. Acne is also linked to mental and 
physical stress; thus, appropriate measures should be 
considered [23]. Implementation of virtual occupational 
skin health clinics to provide skin-related consultations 
for healthcare staff required to wear PPE may also be a 
good option [25].

Approximately 35% to 90% HCWs suffer from 
headaches, which may be attributable to superficial nerve 
compression, poor ventilation, and noise from powered 
air-purifying respirators (PAPR) [26, 27]. Wearing an 
N-95 mask continuously for ≥4 h is associated with 
headache, so workers required to wear an N-95 mask 
must take a break with the mask removed after 4 h of 
use [28]. Moreover, one study reported that the heart 
rate, oxygen saturation, and perfusion indices were 
significantly altered 4 h after use of a protective coverall, 
compared with those before coverall wear [26]. Most 
HCWs who developed an adverse event related to the use 
of PPE wore their protective gear for >6 h in a day [29]. 

In addition, 45% to 61% workers perspire excessively 
while wearing protective coveralls [30]. During the Ebola 
epidemic in West Africa, the standard recommendation 
was not to exceed 40 min in a protective coverall in 
order to prevent heat stroke, dehydration, cognitive 
impairment, and postural instability in Africa’s high-
temperature environment [31]. Even though infection care 
wards in Korea are temperature-controlled, protective 
coverall use can still cause heat-related problems. 
Therefore, work hours should be adjusted according 
to the seasonal influence and work environment (e.g., 
indoors and outdoors). The World Health Organization 
(WHO) recommends that hospitals limit the maximum 
working hours to 1 h in special wards that require the use 
of protective coveralls in order to prevent heat stress [32]. 
In addition, ≥8 h of coverall wear in a day can increase 
the risk of accidents by increasing fatigue and diminishing 
concentration [33]. Thus, the ideal work hours to prevent 
potentially adverse outcomes in environments that 
require PPE are 6 to 8 h per day, and ongoing work while 
wearing a protective coverall should ideally be limited to 1 
h, with a maximum of 4 h.

Furthermore, protective coverall use can trigger 
physiological problems such as breathing-related chest 
pounding, increased heart rate, fatigue, dizziness, nausea, 
and bronchospasm. Cases of vocal disorders due to loud 
conversations, asthma, and vascular edema as a result of 
a respirator fit test have also been noted [21]. Moreover, 
female HCWs are reported to be more frequency affected 
by burnout due to gender inequality, bias, and family-
related work stress [34].

Shorter shifts and more frequent breaks are needed to 
prevent adverse outcomes related to protective coverall 
use [35]. The United States Centers for Disease Control 
and Prevention (CDC) state that frequent short breaks 
(e.g., every 1 - 2 h) during a shift are more effective 
in preventing fatigue than are long breaks at longer 
intervals during a disaster [33]. Scheduled breaks, 
adequate hydration, and adequate food intake are 
crucial for preventing headaches, dizziness, impaired 
concentration, and cognitive impairment. In addition, 
each facility should devise and enforce specific policies 
and protocols to curtail physical and physiological issues 
and protect HCWs from overuse of PPE. These include 
guaranteed breaks, periodic inspections by frontline 
managers, and implementation of a system that allows 
workers to report problems without fear of suffering a 
disadvantage [30].

Key question 3: What are the effects of COVID-19-related 
morbidity among HCWs, and what can be done to prevent 
them?

154icjournal.org
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1. HCWs contract COVID-19 via not only direct contact 
with patients but also unexpected exposure to 
a colleague or community members, and they 
must be instructed to adhere to appropriate 
physical distancing policies within the facility and 
strictly adhere to basic containment strategies for 
COVID-19 (level of evidence: moderate, strength of 
recommendation: strong).

2. HCWs responding to COVID-19 must practice 
meticulous contact precautions and wear proper 
PPE to avoid contracting COVID-19 (level of 
evidence: moderate; strength of recommendation: 
strong).

3. Considering the rate of COVID-19 spread in the 
community, periodic screening tests should be 
considered for HCWs responding to COVID-19 (level 
of evidence: low, strength of recommendation: weak).

4. Diagnostic tests for COVID-19 must be performed 
immediately upon onset of COVID-19 symptoms 
(level of evidence: moderate, strength of 
recommendation: strong).

5. HCWs must be vaccinated against COVID-19 to 
avoid infection (level of evidence: high, strength of 
recommendation, strong).

The COVID-19 infection rate among HCWs varies widely 
across countries, and although a simple comparison 
among nations is hindered by varying diagnostic methods, 
551,801 cases of infection (1.34% of all infections in the 
US) and 1,753 deaths (0.26% of all deaths in the US) 
among HCWs were reported in the US as of September 
14, 2021 [36]. In Italy, 142,722 HCWs (3.09% of all cases) 
reported COVID-19 infection as of September 13, 2021 [37]. 
In Korea, 565 HCWs (0.38% of all cases) were infected 
with COVID-19 by the end of June 2021 [38]. However, 
these statistics do not distinguish between community- 
and hospital-acquired infections. According to a recent 
meta-analysis of 97 studies on COVID-19 infection among 
HCWs that were published since the outbreak of COVID-19 
in 2020, the COVID-19 infection rate was the highest 
among nurses (48.0%), followed by physicians (25.0%) 
[39]. The results were consistent with those of a Korean 
study, where nurses and physicians accounted for 73.5% 
(n = 415) and 20.0% (n = 113) of 565 HCWs diagnosed with 
COVID-19, respectively, at the end of June 2021 [38].

COVID-19 infections among HCWs can have multiple 
effects [40]. First, they have a direct impact on health. In 
a Chinese study in early 2020, 3.8% of 44,672 COVID-19 
patients (n = 1,716) were HCWs, 14.8% of whom developed 
a severe or critical illness. Five HCWs died of infection 
[41]. As shown here, the infection rate among HCWs was 
high in the early days of the COVID-19 pandemic because 
of high susceptibility [42]. In particular, frontline HCWs 

who provide COVID-19 care are vulnerable to infection 
amid a short supply of PPE. Second, infected HCWs can 
spread the virus to susceptible individuals. It is difficult 
to pinpoint the cause of a COVID-19 outbreak within a 
hospital, specifically for patients or HCWs. However, 
HCWs are generally young; this means that the rate of 
asymptomatic or mild cases of COVID-19 among HCWs 
is high, and it is easier for them to spread the virus to 
vulnerable patients [43]. A study that analyzed massive 
COVID-19 outbreaks in three hospitals in the Netherlands 
using genetic information identified HCWs who had 
contracted the virus in the community as the origin of 
the outbreak [44]. Third, an increased infection rate 
among HCWs leads to shortages in healthcare staffing. 
Several countries had serious staffing issues in early 
2020 because of COVID-19 outbreaks among frontline 
HCWs. Because HCWs need to undergo education and 
training, immediate replacement of lost staff is difficult. 
For this reason, infection prevention among HCWs is 
more important than anything else during a pandemic 
[42]. Fourth, infected HCWs can spread the virus to their 
families, colleagues, and communities [43]. Because 
HCWs are a bridge between healthcare facilities and the 
community, COVID-19 infection may directly cause an 
outbreak within a healthcare facility [45]. Thus, prevention 
of COVID-19 infection among HCWs is crucial for the 
prevention of infection among patients and fellow HCWs.

Studies on the route of COVID-19 infection among HCWs 
have reported that HCWs more commonly acquire infection 
from the community and spread it within the healthcare 
facility, rather than acquiring it from a COVID-19 patient 
[44, 46]. Mass infections also occur among HCWs in 
contact with colleagues who do not wear proper PPE [47, 
48]. The most dreaded scenario, which involves infection 
via contact with a COVID-19 patient, generally occurs when 
HCWs come in contact with these patients without proper 
PPE before the patients are confirmed to have COVID-19 
[47, 48]. Thus, HCWs must be instructed to adhere to basic 
infection control and prevention measures at work and in 
their daily lives. At work, HCWs should follow the social 
distancing guidelines distributed by the Korea Disease 
Control and Prevention Agency (KDCA) as well as their 
hospital guidelines. Most hospital guidelines lay emphasis 
on body temperature measurement, use of a face mask 
at work at all times except while using the bathroom 
and during meals, social distancing (separate work sites, 
distancing tables, telework, video conference calls), and 
prompt testing and close contact tracing for HCWs who 
develop fever or suspected COVID-19 symptoms.

Risk factors for COVID-19 among HCWs include the 
following: prolonged exposure in a high-risk environment, 
inappropriate hand hygiene, and inappropriate PPE use 
in a Chinese study [49]. Inappropriate PPE use was also 
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a risk factor for COVID-19 infection among HCWs in an 
Indian study [50]. In another study, none of the 420 HCWs 
who provided direct COVID-19 care in four hospitals in 
Wuhan, China in early 2020 developed COVID-19 infection 
because they properly used PPE and strictly adhered to 
infection control guidelines [51]. In a study on the severe 
acute respiratory syndrome coronavirus-2 (SARS-CoV-2) 
antibody positivity rate among HCWs providing COVID-19 
care, conducted by a research team at Vanderbilt 
University Medical Center in the US, the positivity rate 
was significantly lower among those who properly used 
PPE in all situations [52]. In a previous meta-analysis, 
the COVID-19 infection rate was 4.7% among HCWs who 
did not wear proper PPE when they came in contact 
with a COVID-19 patient in the hospital without knowing 
their infection status; however, the infection rate was 
0% when they used PPE properly [39]. As shown here, 
multiple studies have shed light on the significance of 
contact precautions, including hand hygiene and the use 
of appropriate PPE, for the prevention of COVID-19 among 
HCWs. To guide the proper use of PPE within a healthcare 
facility, individuals and organizations should refer to the 
COVID-19 response guidelines for healthcare facilities 
distributed by the KDCA [53].

Approximately 40% of SARS-CoV-2 transmissions 
occur in the asymptomatic or presymptomatic stage 
[54]. Therefore, the need for pre-emptive testing of 
asymptomatic HCWs has been highlighted. However, 
because facility-wide pre-emptive testing for 
asymptomatic HCWs cannot be continuously enforced 
for extended periods, there is only one report of early 
detection of infection in asymptomatic HCWs through pre-
emptive testing during a particular period [55, 56], with 
no studies examining the long-term effects of pre-emptive 
testing on COVID-19 detection in asymptomatic HCWs. A 
few studies have shown that repeated pre-emptive testing 
of asymptomatic HCWs over a short period halted the 
spread of COVID-19 [57, 58]. While pre-emptive testing of 
HCWs is an effective strategy to prevent COVID-19 spread 
within a facility, a variety of factors must be considered 
before implementing this approach (e.g., community 
spread, COVID-19 diagnostic testing capacity, early test 
participation upon onset of symptoms, contact tracing 
capacity, and vaccination status) [59]. If so, how should 
pre-emptive testing be performed for HCWs? In the UK, 
one study indicated that twice-a-week screening if there 
is active spread within the community and once-a-week 
screening if the incidence of infection is low within the 
community can effectively halt the spread of the disease 
in a high-risk healthcare facility [60]. Another UK study 
recommended diagnostic tests for symptomatic staff if 
the incidence of infection is low within the community 
and pre-emptive screening for asymptomatic staff if there 
is active spread within the community [58]. Currently, 

early diagnostic testing upon the onset of symptoms is 
recommended in Korea because of the lower incidence 
rate of COVID-19 compared with that in other countries 
and the capability of performing meticulous contact 
tracing and active diagnostic testing. However, periodic 
pre-emptive testing of asymptomatic personnel can be 
considered in healthcare facilities depending on the 
incidence of infection among personnel.

Among symptomatic HCWs who tested positive for 
COVID-19, fever, loss of smell, and muscle pain increased the 
likelihood of a positive test result [39]. In a study conducted 
by a research team at Yale University Medical Center, the 
positive test rate was 0.24% in SARS-CoV-2 screening of 
asymptomatic healthcare staff, and approximately 16% 
workers who tested positive had extremely mild symptoms. 
Likewise, the positive test rate was 3% in pre-emptive 
testing of approximately 1,000 asymptomatic HCWs in the 
UK, and 40% of these workers had symptoms [57]. In other 
words, mild symptoms are easily neglected in several cases; 
therefore, HCWs should undergo diagnostic testing even if 
they only have mild symptoms in order to prevent COVID-19 
infection and spread [56]. In Korea, mass infections in 
healthcare facilities were facilitated by multipatient rooms 
and the high frequency of paid or family caregivers residing 
in multipatient rooms; there were many cases in which the 
infection was transmitted from an HCW to a patient, the 
patient’s family, or the paid caregiver, who then passed it 
back to HCWs. Thus, a mandatory screening test should 
be considered for all inpatients and their families or paid 
caregivers [61].

HCW vaccination is crucial because it can prevent 
COVID-19 infection in HCWs and patients. Therefore, 
HCWs are included in the priority group for vaccination 
as suggested by the WHO Strategic Advisory Group 
of Experts on Immunization (SAGE) and COVID-19 
vaccination campaigns in many countries [62]. The 
SARS-CoV-2 prevention rates for the primary vaccines 
used in Korea, namely BNT162b2 (Pfizer, New York, NY, 
USA), mRNA-1273 (Moderna, Norwood, MA, USA), and 
ChAdOx1nCoV-19 (AstraZeneca, Cambridge, UK) are 
95.0%, 94.1%, and 62.1%, respectively [63-65]. This 
preventive efficacy also applies to HCWs, and real-world 
studies on HCWs in France, the US, and the UK showed 
results similar to previously identified vaccine efficacies 
[66-68]. COVID-19 vaccination was globally initiated in 
early 2021. While vaccination rates vary by country, the 
infection rate is dramatically increasing, even in countries 
with a high vaccination rate. This can be attributed to 
the delta variant of the SARS-CoV-2 virus, but recent 
studies have also reported that the immunogenicity of 
the vaccines eventually declines after vaccination. A 
study that analyzed the effectiveness of the BNT162b2 
vaccine (Pfizer, USA) in 4.90 million individuals registered 
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in a large healthcare system in the US reported that the 
infection prevention rate was 90% in the first month after 
two doses of vaccination; however, it decreased to 47% 
after 5 months. However, COVID-19-related hospitalization 
rates did not increase [69]. Therefore, some countries, 
including Korea, have approved booster shots for HCWs.

Vaccine hesitancy refers to the refusal or postponement of 
vaccination [70, 71]. Because COVID-19 vaccines have been 
introduced in many countries under emergency approval, 
many HCWs as well as the general population exhibit 
vaccine hesitancy because of safety concerns and doubts 
about vaccine effectiveness. Vaccine hesitancy among 
HCWs is associated with the level of vaccine hesitancy 
among the public [72]. In particular, healthcare providers’ 
recommendations play a decisive role in the decision to get 
vaccinated among patients with a pre-existing condition 
[73]. Reducing vaccine hesitancy among HCWs is critical for 
increasing the vaccination rate in the general population; 
as such, some countries have made COVID-19 vaccination 
mandatory among HCWs [74]. However, given the concerns 
and anxiety regarding the hasty development of the 
COVID-19 vaccines, mandatory vaccination is not desirable. 
Instead, vaccination should be encouraged by transparent 
disclosure of the adverse reactions and effectiveness 
and repeated education of HCWs about the safety and 
effectiveness of the vaccines based on scientific evidence 
in order to change their perceptions [72].

Key question 4: How does COVID-19 affect social stigma 
for HCWs, and what can be done to prevent this?

1. An infectious disease pandemic, such as the 
COVID-19 pandemic, triggers stigma and 
discrimination against HCWs (level of evidence: 
moderate).

2. Stigmatization of HCWs intensifies their fatigue and 
burnout, thereby impairing their work competence 
(level of evidence: moderate).

3. To minimize stigmatization of HCWs, accurate and 
prompt delivery of COVID-19-related information 
or guidelines is essential (level of evidence: low, 
strength of recommendation: strong).

4. To minimize the impact of COVID-19-related stigma, 
HCWs must be provided with psychological support 
or counseling (level of evidence: low, strength of 
recommendation: strong).

Stigma refers to the attitude or belief that drives an 
individual to refuse, avoid, or fear individuals or groups 
linked to a specific trait (e.g., race, sex, and disease), 
event, or person. Stigma acts through a series of social 
processes involving categorization and discrimination 
against others, stopping them from seizing life 

opportunities or oppressing them. In healthcare, stigma 
limits individuals from seeking timely care because of 
personal or collective beliefs about a particular disease.

The stigma associated with an infectious disease is 
aggravated by fear of the disease, and HCWs, particularly 
frontline HCWs, are more likely to become stigmatized 
[75]. The risk of stigma associated with an infectious 
disease may be elevated if the novel infectious disease is 
life-threatening with no known treatment or cure [76].

Studies report that frontline HCWs are considered 
the potential cause of the infectious disease by their 
community and experience subsequent stigma, even 
though they provide healthcare services to patients who 
are exposed to the virus and risk their lives. This can 
manifest in refusal to receive services, home-related 
problems, verbal violence, gossip, and social defamation; 
moreover, the families of affected HCWs are vulnerable to 
“secondary” stigma [77].

A study that evaluated 10,511 HCWs involved in SARS care 
reported that a substantial proportion of participants 
experienced social stigma (49.0%) and were alienated 
by their families (31.0%), and 31% believed their families 
were ostracized because of their occupation [78].

In an online study conducted on 3,551 non-HCWs in the 
US and Canada during a rapid spike in COVID-19 cases, 
a considerable share of participants stated that HCWs 
should be prohibited from visiting public places, have 
their freedom restricted, be socially isolated from the 
community, and be separated from their families [79]. In 
an online study regarding COVID-19-related stigma that 
involved 7,411 individuals (including 837 HCWs) in 173 
countries, the odds for COVID-19-related bullying or stigma 
were significantly higher among HCWs even after adjusting 
for occupational, personal, geographic, and sociocultural 
confounders (adjusted odds ratio:1.5, 95% confidence 
interval: 1.2 - 2.0) [62]. Many cases of violence, bullying, or 
stigmatization against HCWs, patients, and health-based 
facilities linked to the COVID-19 pandemic have been 
reported worldwide, and HCWs were the victims in 67% of 
recorded violence and bullying cases [80].

The stigma associated with COVID-19 has several adverse 
effects on HCWs. A study on the Middle East respiratory 
syndrome (MERS) epidemic reported that stigma and 
discrimination associated with an infectious disease 
influenced the self-efficacy of HCWs and increased their 
psychological distress and physical symptoms [81]. The 
stigma associated with COVID-19 also increases fatigue 
and burnout and reduces work satisfaction, thereby 
causing substantial impairments in the work competence 
of HCWs [82, 83]. In particular, individuals who 
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experienced discrimination and stigma were at greater 
risk for mental disorders, including anxiety, depression, 
PTSD, and suicidal impulses [76].

People tend to stigmatize HCWs because they perceive 
COVID-19 as a highly hazardous illness, fear exposure to 
an object potentially contaminated by the causative virus, 
and fear the socioeconomic impact of COVID-19 [79]. 
COVID-19-associated stigmatization of HCWs may be part 
of the inclination to overestimate the threat to health 
and exaggerate perceptions. Media coverage can provoke 
fear and anxiety among individuals [84]. Selective media 
reporting of COVID-19 arouses fear of infection, impairs 
logical thinking, and can lead to social stigmatization or 
discrimination against vulnerable sectors of society [82]. 
In particular, the risk of fake news increases amid massive 
volumes of news coverage, which consequently escalates 
anxiety or uncertainty, thereby having an adverse impact 
such as stigma. Prompt delivery of accurate information 
and clear guidelines may be important factors in avoiding 
fear or stigma. Therefore, legal measures that impose 
legal liability for reporting inaccurate information must 
be implemented [82]. To reduce the stigmatization of 
HCWs, reliable and credible organizations must promote 
clear messages that increase COVID-19 awareness 
without provoking fear [62, 75, 82]. Furthermore, 
stigma associated with COVID-19 has several adverse 
psychological and physical effects. Thus, psychological 
support or counseling to alleviate the impact of stigma 
should be provided for HCWs [82].

Key question 5: How does quarantine due to COVID-19 
affect HCWs, and what can be done to prevent this?

1. When placing HCWs under quarantine because 
of COVID-19 exposure, adequate information 
and evidence about the quarantine process 
must be provided by government agencies and 
experts (level of evidence: moderate, strength of 
recommendation: strong).

2. The psychological state of HCWs placed under 
quarantine following COVID-19 exposure must be 
carefully monitored, and colleagues should provide 
support (level of evidence: moderate, strength of 
recommendation: strong).

3. HCWs exposed to COVID-19 should be placed in 
quarantine in a place outside the healthcare facility 
such that they are not subject to work-related 
pressure (level of evidence: moderate, strength of 
recommendation: strong).

HCWs can better understand the reasons for quarantine 
following COVID-19 exposure than can non-HCWs. However, 
failure to provide adequate information about quarantine 

or precautions may have an adverse impact. Although 
HCWs have a positive attitude toward quarantine to prevent 
the spread of the virus following COVID-19 exposure, 
the quarantine can provoke acute stress responses, 
PTSD symptoms, depressive symptoms, alcohol abuse/
dependency symptoms, and alcohol addiction/dependence 
[85, 86]. In addition, HCWs fear infection or spread of 
the infection to others, have concerns about physical 
restrictions and colleagues, experience discomfort while 
remaining under surveillance during the quarantine period, 
and fear financial loss and stigma [87]. Therefore, adequate 
evidence and relevant information should be provided to 
quarantined healthcare providers.

When placing HCWs exposed to COVID-19 under quarantine, 
their psychological state must be carefully monitored, and 
an intervention should be provided if needed. Quarantined 
HCWs suffer from tremendous psychological distress and 
psychopathology, the effects of which may be retained in 
the long term, even after 3 years [86]. When HCWs are 
quarantined, the consequent shortage of staff increases 
the workload for the rest of the team. Accordingly, it is 
important to understand how HCWs perceive their co-
workers in quarantine. Separation from the workplace or 
colleagues can also trigger a sense of alienation. As such, 
emotional support from colleagues is critical. Organizations 
or managers should provide psychological support to 
quarantined HCWs and ensure that they are aware of the 
support received from their colleagues [88].

HCWs should be quarantined outside the healthcare facility, 
where they are not subject to work-related pressure. 
According to a 2015 study on the MERS epidemic, HCWs 
quarantined for an extended period at a hospital displayed 
depressive symptoms and acute stress disorder for longer 
durations than did their counterparts quarantined at home 
[89]. Furthermore, quarantined HCWs may be exposed to 
additional workload stress compared with non-HCWs [87]. 
Therefore, emotional interventions should be considered 
for HCWs who need to be quarantined after COVID-19 
exposure. Instead of quarantining them at work, a different 
location would be more beneficial if the risk of spreading 
the virus to their families can be minimized [90].

Key question 6: How does COVID-19 affect the families of 
HCWs, and what can be done to prevent this?

1. HCWs responding to COVID-19 are worried about 
their families and potentially development of 
a COVID-19 infection. If possible, they should 
be allowed to maintain contact and sufficiently 
communicate with their families and the outside 
world (level of evidence: moderate, strength of 
recommendation: strong).
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2. Social and public agencies must strive to ensure 
that HCWs and their families do not suffer from 
any disadvantages due to social prejudice (level of 
evidence: very low, strength of recommendation: 
strong).

3. Appropriate social and mental support needs to 
be provided for HCWs and their families (level of 
evidence: high, strength of recommendation, strong).

There is insufficient research on the families of HCWs 
responding to COVID-19. While some available data show 
that the presence of and support from one’s family are 
important sources of mental support, reports have 
suggested that living with family further elevates anxiety 
[91, 92].

During a nationwide epidemic, the general population 
intentionally avoided HCWs and their families in public 
places such as work or school and strove to prohibit them 
from visiting public places, even work or school, out of 
fear of potential spread of the virus. Such behaviors and 
attitudes aggravate the suffering of HCWs because they 
add mental stress associated with the disadvantages they 
and their families could face in society, all while being tired 
and exhausted after caring for their patients [78, 79].

HCWs responding to COVID-19 who live with their families 
are subject to escalated anxiety provoked by their 
concerns about contracting the virus themselves or 
spreading it to their families [93]. In particular, children 
at home or those with a large family scored higher on the 
anxiety scale. HCWs with children had a higher anxiety 
score regarding the possibility of spreading the virus 
to their children than did their counterparts without 
children, and they intentionally avoided contact with their 
children, which weakened their family bonds. In a study 
conducted among nurses in China, having children and 
stress at work intensified anxiety [94]. A study involving 
physicians in Pakistan reported that approximately 80% 
participants were scared of infecting their families, when 
60% of them did not even work in hospitals that provided 
COVID-19 care [95]. Physicians in hospitals that provide 
COVID-19 care are expected to be more fearful of infecting 
their families.

If a patient under the care of an HCW dies, the HCW’s 
fatigue, anxiety, and negative emotions about treatment 
failure may influence his or her family as well; thus, the 
incidence and severity of infection among patients under 
one’s care may be important factors that affect the 
mental health of HCWs and their families [96].

On the other hand, another study that analyzed the 
psychology of HCWs responding to COVID-19 found that 

having two or more children was a protective factor 
against mental problems [97]. Adequate mental support 
for the families of HCWs is crucial, and children need 
more active support. One viable strategy would be to 
help HCWs actively communicate with their families and 
friends using communication technologies if face-to-face 
contact is not possible.

Shanafelt and his research team at the Stanford University 
School of Medicine published a study on understanding the 
anxiety of HCWs and identifying measures for anxiety relief 
during the COVID-19 pandemic. The key triggers of anxiety 
among HCWs were pertinent to their families, such as 
being exposed to COVID-19 at work and bringing the virus 
home, being uncertain whether their organization would 
provide the necessary support and management should 
they or their family members develop the infection, using 
childcare services during extended work hours and school 
closures, and ensuring support for themselves and their 
families in response to increased essential needs (food, 
water, accommodation, and transport) during increased 
work hours. The research team stressed that governments/
organizations must provide active medical and social 
support to HCWs and their families [98]. Factors such as 
the need to stay separated because of work and inadequate 
support for family members were also identified as risk 
factors for burnout among HCWs [99, 100].

To prevent factors that trigger anxiety among HCWs and 
their families, appropriate social and emotional support 
is required at the national, regional, and individual 
levels; to this end, additional epidemiological surveys 
and other relevant studies are needed to investigate the 
psychosocial impact on both groups.

CONCLUSION

The present study highlights the effect of COVID-19 on 
HCWs and their families and suggests intervention methods 
to prevent COVID-19 transmission and psychological 
and physical distress. Measures to deal with stigma and 
quarantine of medical workers exposed to COVID-19 are 
also discussed. We expect that these guidelines will protect 
HCWs from infection and burnout and help them continue 
their response to COVID-19. Furthermore, they will serve 
as a reference in the event of another emerging infectious 
disease outbreak in the future.

1. �Limitations and contents to be added in 
subsequent updates

Most studies forming the basis for the recommendations 
for these guidelines were conducted abroad, and in the 
absence of sufficient results related to the corresponding 
domestic situation, precautions should be exercised 
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when preparing and applying the findings of international 
studies. To overcome this limitation, it is necessary to 
accumulate data on the impact of domestic COVID-19 
response sites and domestic HCWs. In addition, as the 
epidemic situation of COVID-19 continues to evolve, it may 
be difficult to immediately apply the content suggested 
in these guidelines because of changes in government or 
institutional guidelines. After the COVID-19 outbreak ends, 
it will become necessary to accumulate domestic data on 
the long-term effects on HCWs.
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