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ABSTRACT: A large-scale survey study was conducted to assess trauma, burnout, posttraumatic
growth, and associated factors for nurses in the COVID-19 pandemic. The Trauma Screening
Questionnaire, Maslach Burnout Inventory, and Posttraumatic Growth Inventory-Short Form were
utilized. Factors associated with trauma, burnout, and posttraumatic growth were analysed using logistic
and multiple regressions. In total, 12 596 completed the survey, and 52.3% worked in COVID-19
designated hospitals. At the survey’s conclusion in April, 13.3% reported trauma (Trauma ≥ 6), there
were moderate degrees of emotional exhaustion, and 4,949 (39.3%) experienced posttraumatic growth.
Traumatic response and emotional exhaustion were greater among (i) women (odds ratio [OR]: 1.48, 95%
CI 1.12–1.97 P = 0.006; emotional exhaustion OR: 1.30, 95% CI 1.09–1.54, P = 0.003), (ii) critical care
units (OR: 1.20, 95% CI 1.06–1.35, P = 0.004; emotional exhaustion OR: 1.23, 95% CI 1.12–1.33,
P < 0.001) (iii) COVID-19 designated hospital (OR: 1.24, 95% CI 1.11–1.38; P < 0.001; emotional
exhaustion OR: 1.26, 95% CI 1.17–1.36; P < 0.001) and (iv) COVID-19-related departments (OR: 1.16,
95% CI 1.04–1.29, P = 0.006, emotional exhaustion only). To date, this is the first large-scale study to
report the rates of trauma and burnout for nurses during the COVID-19 pandemic. The study indicates
that nurses who identified as women, working in ICUs, COVID-19 designated hospitals, and departments
involved with treating COVID-19 patients had higher scores in mental health outcomes. Future research
can focus on the factors the study has identified that could lead to more effective prevention and treatment
strategies for adverse health outcomes and better use of resources to promote positive outcomes.
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INTRODUCTION

On 12 March 2020, the World Health Organization
(WHO) declared coronavirus disease 2019 (COVID-19)
as a pandemic. Since then, millions of cases and thou-
sands of deaths have been confirmed (World Health
Organization 2020). The severity of the COVID-19
pandemic is dire, but multiple organizations are report-
ing a parallel mental health pandemic in the making
(Dzau et al. 2020). This large-scale public health chal-
lenge has caused fear and physio-psychological stress
among nurses; effects are particularly severe due to
anxieties with the unknown future of the disease
(Spoorthy 2020). Multiple studies have revealed the
psychological toll the virus has taken on healthcare pro-
viders. For example, more than 40% of healthcare per-
sonnel reported that they exhibited anxiety symptoms;
more than 46% had reported depression, 32% reported
insomnia, and 69% had high levels of stress (Huang
et al. 2020; Lai et al. 2020; Lin et al. 2020). The WHO
has reported that over 35 000 healthcare workers
worldwide have been infected, and some have died
because they provided care to patients with COVID-19
(World Health Organization 2020). The United Nations
Secretary-General Antonio Guterres has called on gov-
ernments across the world to focus on mental health
services for their population, especially for front-line
workers (Guterres 2020).

Healthcare personnel, especially nurses, involved in
COVID-19 treatments are highly susceptible to adverse
psychological outcomes, which may cause future diffi-
culties if not diagnosed and treated appropriately
(Kisely et al. 2020). Stuart’s stress adaptation model
posits that coping responses are a continuum of mal-
adaptive and adaptive responses (Stuart 2005). We
hypothesize that there are additional maladaptive
effects of working during the pandemic for healthcare
providers. These effects include trauma exposure that
could lead to posttraumatic stress disorder (PTSD),
which includes sleeping, eating, and social disruptions,
nightmares, and sometimes flashbacks, and burnout,
including exhaustion, frustration, anger, and depression
(Tominaga et al. 2019).

However, not all people who experience the pan-
demic have maladaptive responses. In addition to these
negative outcomes, traumatic work-related events may
change individuals positively in a process known as
posttraumatic growth. By saving lives and improving
patient outcomes, healthcare personnel can also
develop posttraumatic growth. Studies on medical

rescue personnel have indicated that resilience, active
coping strategies, planning, religion, seeking emotional
and instrumental support, and self-distraction abilities
are positively associated with posttraumatic growth
(Ogi�nska-Bulik 2014; Ogi�nska-Bulik & Zadworna-
Cie�slak 2018).

BACKGROUND

Trauma

According to the Crisis and Trauma Resource Institute
(2017), ‘trauma is a wound that injures us emotionally,
psychologically and physiologically’. (p. 1) (Crisis &
Trauma Resource Institute 2017). The Diagnostic and
Statistical Manual of Mental Disorders 5th edition
(DSM 5) from the American Psychiatric Association
(APA) defines trauma as ‘exposure to death, threatened
death, actual or threatened serious injury, or actual or
threatened sexual violence’ (APA 2013). Many people
are not aware that pandemics are classified as a disas-
ter. According to the United Nations Office for Disas-
ter Risk Reduction (UNDRR), disaster is defined as a
serious disruption of the functioning of a community or
a society causing widespread human, material, eco-
nomic, or environmental losses which exceed the ability
of the affected community or society to cope using its
own resources (UNDRR 2020). The Center for
Research on the Epidemiology of Disasters (CRED)
part of WHO’s Global Program for Emergency Pre-
paredness and Response further divides disaster into 5
subgroups as: geophysical (e.g. earthquake); meteoro-
logical (e.g. storm); hydrological (e.g. flood); climatolog-
ical (e.g. heatwave); and biological (e.g. epidemic)(Vos
et al. 2010). DeWolfe’s description of the population
exposure model shows that those who have the most
exposure are the ones who are most affected by the
disaster (DeWolfe 2004), whereas the population expo-
sure model had five concentric circles going from those
who are affected directly and harmed to those in the
community-at-large. For the COVID-19 pandemic, this
concentric model can be categorized into three groups,
as suggested by Xiao et al. (2020). The innermost circle
contains those who are directly experiencing symptoms
and traumatic treatments (dyspnoea, respiratory failure,
tracheotomy). The next larger middle circle are those
who are witnessing the suffering of the patients, includ-
ing the other patients, family members, people who
provide care and aid for the patients. The largest circle
would be those experiencing realistic or unrealistic fear
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of infection, social isolation, financial hardships, or the
community-at-large (Xiao et al. 2020). In the DSM 5,
secondary or vicarious trauma experienced by medical
professionals are part of the diagnostic criteria (APA
2013). A meta-analysis by Hensel et al. (2015) revealed
that caseload characteristics (i.e. high case volume or
clinical concerns involving death or potential harm)
were risk factors for traumatic stress among healthcare
personnel (Hensel et al. 2015).

Epidemiological studies have demonstrated that
approximately 8%–12% of people who experience a
traumatic event such as those caused by a disaster
develop PTSD, a common mental disorder character-
ized by the symptom clusters of re-experiencing the
traumatic event, negative cognitions and mood, arousal,
and avoidance (Friedman et al. 2015). Definitions and
criteria for PTSD diagnosis have evolved with subse-
quent editions of the Diagnostic and Statistical Manual
of Mental Disorders (DSM) and World Health Organi-
zation’s International Classification of Diseases (ICD)
with some divergence in both (Stein et al. 2014).

Burnout

Burnout is a psychological syndrome involving emotional
exhaustion, depersonalization, and a feeling of reduced
personal accomplishment, particularly regarding an indi-
vidual’s work with clients. Emotional exhaustion refers
to feeling overwhelmed. Depersonalization involves
detached and impersonal feelings that seem unreal or
not belonging to oneself. A lack of personal accomplish-
ment refers to feelings of reduced self-achievement and
competence at work (Maslach et al. 1986). The conse-
quences of burnout are dangerous to nurses, patients,
and healthcare institutions. Burnout can degrade the
quality of care or service provided by the nursing staff. A
study on personnel caring for dengue fever revealed that
2.5%–11.7% of healthcare personnel experienced severe
work burnout (Boo et al. 2018). In addition to stress
caused by uncertainty and fear of the unknown, numer-
ous studies have demonstrated that organizational sup-
port for healthcare personnel was negatively correlated
with their work satisfaction, emotional response, and
hostility and conflict (Marjanovic et al. 2007; Niu et al.
2019; Siu 2002). Work environment is a key factor influ-
encing the psychological health of healthcare personnel
(Sigsbee & Bernat 2014). The provision of sufficient per-
sonal protection equipment, instituting prevention poli-
cies, and a balanced workload may determine changes in
work pressure among healthcare personnel (Tolomic-
zenko et al. 2005).

Posttraumatic growth

Posttraumatic growth entails ‘positive psychological
change experienced as a result of the struggle with
highly challenging life circumstances’. (Tedeschi & Cal-
houn 2004). Such struggles may enable individuals to
identify meaning in interpersonal relationships, have a
greater sense of personal strength, change their priori-
ties, have increased appreciation for small life events,
and have a richer existential or spiritual life (Tominaga
et al. 2019). Personality dynamics and trauma charac-
teristics can lead to posttraumatic growth and spiritual-
ity; moreover, social support and opportunities for
emotional disclosure can buffer against mental illness
and stress response (Shuwiekh et al. 2018). However,
there is still uncertainty at which point after disasters
or other highly challenging life circumstances, posttrau-
matic growth occurs as the concept is highly complex
and can vary due to an individual’s circumstances,
demographics, and personality traits (Collier 2016).

To our knowledge, no study has yet reported
trauma, burnout, and posttraumatic growth among
health personnel in the midst of the COVID-19 pan-
demic, and little is known about these adaptive and
maladaptive consequences amidst a pandemic. There-
fore, this study assessed the occurrence of trauma,
burnout, and growth among nurses involved in the
COVID-19 pandemic and the associated factors with
the outcomes. Understanding the psychological seque-
lae of involvement in pandemic response is crucial.
This can improve training and post-pandemic interven-
tions that may reduce the likelihood of adverse
responses in front-line workers and prevent a parallel
pandemic.

METHODS

A cross-sectional large-scale survey study was con-
ducted using self-report questionnaires completed
online and in paper and pencil forms by nurses. The
questionnaire collected data on the trauma, burnout,
growth, and relevant influential factors experienced by
nurses treating patients with COVID-19. To better
engaged our sampling frame of nurses, recruitment was
done via specialized groups in the WeChat app and
hospitals through paper surveys. The data collection
period was in April 2020. Completion of the survey
was completely voluntary, and confidentiality was
assured. The formula for sample size N = Z1�a/2

2p
(1 � p)/ d2 was used where Z1�a/2 = 1.96 (at 5% type
1 error P < 0.05), and the estimated acceptable margin
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of error for proportion d was 0.05; and p was based on
a similar previous study on the SARS outbreak, where
the actual number of those traumatized was not more
than 35% (Maunder 2004). A study size of 350 was cal-
culated from this formula. To address response bias
such as social desirability, the confidential paper, and
online survey form were used, which has been shown
to decrease response bias (Tourangeau 2014). Online
and confidential paper and pencil survey collection
methods tend to offer anonymity favoured by partici-
pants and not adversely impacted by repeat or nonseri-
ous responders (Gosling et al. 2004).

Measurement tools

The demographic survey section collected variables of
individual characteristics, trauma variables with the
Trauma Screening Questionnaire (TSQ), burnout vari-
ables by Maslach Burnout Inventory-General Survey
(MBI-GS), and personal growth variables with the Post-
traumatic Growth Inventory-Short Form (PTGI-SF).

Demographic information
The demographic information survey was self-designed
based on a literature review on previous research on
mental health outcomes for nurses. The study included
age, sex, education level, tenure, affiliated department,
and whether the participant had provided care for
patients with COVID-19.

Trauma Screening Questionnaire
Screening for trauma used the 10-item trauma screen-
ing questionnaire. Individuals who have experienced
traumatic events are asked whether they have exhibited
traumatic symptoms at least twice within the past week.
Participants are evaluated on the basis of their item
responses (yes: 1 point; no: 0 point). Participants with
scores of at least 6 may have trauma that could lead to
PTSD. The questionnaire used in this study included
two additional scales to measure re-experiencing an
event and arousal. Items in each scale were scored
between 0 and 5; higher scores indicated more severe
symptoms. Studies have demonstrated that the sensitiv-
ity, specificity, negative predictive, and positive predic-
tive values as 0.85, 0.89, 0.98, and 0.48, respectively
(Mouthaan et al. 2014; Walters et al. 2007).

Maslach Burnout Inventory-General Survey
There are three dimensions in the Maslach burnout
inventory, emotional exhaustion, depersonalization, and
lack of personal accomplishment. The 22 items are

scored between 0 and 6; the composite score of each
scale represents a participant’s total score for each
dimension. Participants with scores of 0–18, 19–26, and
≥27 in the emotional exhaustion scale exhibit low, mod-
erate, and high levels of emotional exhaustion, respec-
tively. Those scoring 0–5, 6–9, and >9 in the
depersonalization dimension have low, moderate, and
high levels of depersonalization, respectively. Items in
the dimension measuring lack of personal accomplish-
ment are reverse coded; participants with scores of 0–
33, 34–39, and ≥40 exhibit a low, moderate, and high
degree of lack of personal achievement, respectively.
The internal consistency reliability for the burnout sub-
scales is 0.90 for emotional exhaustion, 0.79 for deper-
sonalization, and 0.71 for lack of personal
accomplishment. The internal consistency, retest relia-
bility, construct validity, and concept validity of the tool
has been verified in numerous occupations, languages,
and countries (Aguayo et al. 2011; Naude & Rothmann
2004).

Posttraumatic Growth Inventory-Short Form
The Posttraumatic Growth Inventory-Short Form mea-
sures the degree of positive change experienced in the
aftermath of a traumatic event (Tedeschi & Calhoun
2004). The inventory consists of 21 items. Based on the
dimensional structure of the inventory, numerous
scholars have conducted a confirmatory factor analysis
to revise the inventory into the 10-item Posttraumatic
Growth Inventory-Short Form. Questions use a 6-point
Likert scale (1: no change to 6: a high degree of
change). Scores at the 60th percentile or higher (≥32)
indicate probable personal growth (Yu et al. 2010). The
internal consistency coefficient of the tool is 0.89 (Taku
et al. 2012). The five subscales are (1) relating to
others, (2) new possibilities, (3) personal strength, (4)
spiritual change, and (5) appreciation of life. Higher
scores indicate greater degrees of change. According to
Yu et al. (2010), participants with total scores higher
than the 60th percentile have probable personal
growth. There is excellent internal and test–retest relia-
bility in both Western (Tedeschi & Calhoun 1996) and
Asian samples (Solomon & Dekel 2007).

Statistical analyses

After retrieving the questionnaires, the researchers
used SPSS software version 22.0 (IBM corp) for data
archiving and analyses. Complete case analysis was uti-
lized, and cases with missing outcomes were excluded.
The sample characteristics were examined by
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descriptive analysis. Bivariate chi-square analyses were
then performed to identify associated factors. In addi-
tion, logistic and multiple linear regressions were per-
formed to identify factors relevant to trauma, burnout,
and posttraumatic growth. The variables included in
the analysis are listed in the results section. In this
study, all tests were two-tailed, and alpha value of
P < 0.05 indicated statistical significance.

Ethical approval

The inclusion criteria for the survey were nurses over
the age of 18, who worked in hospitals in mainland
China and Taiwan. Ethical approval from the ethics
committee of Beijing Hospital (Approval No.
2020BJYYEC-098-02) and the Joint Institutional
Review Board of Taipei Medical University (Approval
No. N202003066) was obtained. Following ethical
guidelines, informed consent was obtained from each
participant after the researchers clearly described the
research and explained the objectives (Lavrakas 2008;
Loue 2002). Participants’ identities were anonymous,
and they could withdraw from the survey at any time
without providing justification. Confidentiality and pri-
vacy are additionally ensured through secure data
transfers and storage.

RESULTS

Participants characteristics

A total of 12 596 nurses were recruited, and their aver-
age age and years of experience were 33.1 and
10.4 years. A majority of participants were women
(95.6%) and had a college-level or higher education
(76.5%). Of the participants, 3577 (28.4%) worked in
critical care units, 660 (5.2%), 419 (3.3%), 208 (1.7%),
and 702 (5.6%) worked in intensive care, pulmonary
medicine, infectious disease, and emergency depart-
ments. A total of 6,585 (52.3%) were affiliated with
hospitals designated for COVID-19 treatment, and 900
(7.1%) had provided care for patients with COVID-19.
Each healthcare worker cared for an average of 1.6
patients with COVID-19, and 247 (2.0%) personnel
had cared for patients who died because of the virus
(Table 1).

Trauma reaction

The average trauma screening questionnaire score was
2.1 � 2.6. The most common reactions that occurred

because of COVID-19 were the following: 34.8% of
participants experienced difficulties sleeping or had
poor sleep quality, 33.9% continually believed that a
similar disaster would occur in the future, 28.1%
became particularly nervous or frightened during unex-
pected events, and 27.6% exhibited symptoms of irrita-
tion or were angered easily. Furthermore, 24.6% of
participants experienced unhappy thoughts or memo-
ries related to their experiences with the epidemic
despite deliberately attempting to avoid them. In the
subscales, the participants’ average re-experience and
arousal scores were 0.9 � 1.2 and 1.3 � 1.5, respec-
tively. Higher arousal and re-experience scores were
observed among participants who were women, worked
in intensive care departments, worked in a COVID-19
designated hospital, worked in departments related to
COVID-19 treatment (i.e. intensive care, pulmonary
medicine, infectious disease, and emergency depart-
ments), cared for patients with COVID-19, and cared
for patients who had died because of COVID-19
(Table 2).

Participants were divided into two groups based on
the 6-point cut-off. After sustaining the effects of
COVID-19, 13.3% of participants may have had trau-
matic responses (TSQ ≥ 6). Chi-square analysis indi-
cated that the proportion of nurses with traumatic
responses was significantly higher for women (Women:
13.5%; Men: 10.1%), those who worked in critical care
units (Yes: 15.2%; No: 12.6%), those who worked in
departments related to COVID-19 (Yes: 15.5%, No:
12.9%), and those who cared for patients with COVID-
19 (Yes: 15.2%; No: 13.2%) (Table 3).

Burnout

The average scores of burnout for each of the three
subscales were in the low-to-moderate range. The aver-
age emotional exhaustion score was 19.1 � 10.0, indi-
cating a moderate degree of emotional exhaustion.
Women and personnel who worked in critical care
units or departments related to COVID-19 had signifi-
cantly higher levels of emotional exhaustion (P < 0.001)
(Table 2). Furthermore, the proportion of nurses with
high levels of emotional exhaustion was significantly
higher among those who worked in critical care units
(Yes: 24.7%; No: 20.2%) and in departments related to
COVID-19 (Yes: 23.5%; No: 21.1%) (Table 3).

The average depersonalization score was 5.5 � 4.6,
indicating that participants experienced a moderate
level of depersonalization. However, those who worked
in critical care units or departments relate to COVID-
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19 had significantly higher depersonalization scores
(P < 0.001) (Table 2). The proportion of participants
who experienced high levels of depersonalization was
significantly higher for men (Women: 17.9%; Men:
22.3%) and those who worked in critical care units
(Yes: 21.1%; No: 16.9%) and departments related to
COVID-19 (Yes: 22.7%; No: 17.1%) (Table 3).

The average score in lack of personal accomplish-
ment score was 19.0 � 8.4, indicating that the partici-
pants experienced a lack of personal accomplishment
to a small degree (Table 2). Regardless of gender iden-
tification or whether they had cared for patients with
COVID-19 (Yes: 98.0%; No: 96.4%), the participants
collectively scored low on lack of personal accomplish-
ment (Table 3). This result indicated that the effects of
COVID-19 did not decrease the level of personal
accomplishment for nurses.

Posttraumatic growth

Average posttraumatic growth score was 28.0 � 11.5,
and participants with scores at the 60th percentile or
higher demonstrated personal growth due to the effects
of COVID-19. A total of 39.3% of nurses scored at the
60th percentile or higher (≥32 points).

Analysis of average scores in the five subscales was
as follows: (i) relating to others (6.1 � 2.7), (ii) new
possibilities (5.8 � 2.7), (iii) personal strength

TABLE 1 Descriptive statistics of participants (N = 12 596)

Variables N %

P
value

Gender <0.001
Male 555 4.4

Female 12 041 95.6

Mean SD
Age (years)/ mean (SD) 33.1 7.5

N %
Education <0.001
Graduate school and above 89 0.7%

College or University 9632 76.5

Vocational high school 2710 21.5

Senior high school 165 1.3

Hospital level <0.001
Medical centre (level 3) 10 537 83.7

Regional hospital (level 2) 1981 15.7

District hospital (level 1) 78 0.6

Mean SD
Tenure 10.4 8.1

N %
Department <0.001
ICU 660 5.2

Pulmonary medicine 419 3.3

Infectious disease 208 1.7

ER 702 5.6

Others 10 594 84.2

Worked in critical care units <0.001
Yes 3577 28.4

No 9019 71.6

Worked in a COVID-19-designated hospital <0.001
Yes 6585 52.3

No 6011 47.7

Performed front-line tasks for disease

prevention

<0.001

Yes 4701 36.5

No 8173 63.5

Provided care for patients with COVID-19 <0.001
Yes 900 7.1

No 11 696 92.9

Mean SD

Number of patients with COVID-19 cared

for

1.6 15.3

N %
Cared for patients with COVID-19 who

died

<0.001

Yes 247 2.0

No 12 349 98.0

Mean SD

Number of patients with COVID-19 who

died

0.06 0.8

N %
Loss of family members <0.001
Most 24 0.2

Some 562 4.5

None 12 010 95.3

Financial loss <0.001

(Continued)

TABLE 1 (Continued)

Variables N %

P
value

Considerable 199 1.6

Some 2666 21.2

None 9731 77.2

Societal resource loss <0.001
Considerable 99 0.8

Some 2209 17.5

None 10 288 81.7

TSQ ≥ 6 <0.001
Yes 1681 13.3

No 10 915 86.7

PTGI-SF (Tedeschi & Calhoun 1996)‡ <0.001
≧60th percentile 4949 39.3

<60th percentile 7647 60.7

PTGI-SF, Post Traumatic Growth Inventory-Short Form; TSQ,

Trauma Screening Questionnaire.

‡The cut-off point for total PTGI-SF scores was the 60th per-

centile to divide the population into groups with scores equal to or

higher than the 60th percentile (≧32 points) and less than the 60th

percentile (< 32 points).
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(6.0 � 2.7), (iv) spiritual change (4.4 � 2.7), and (v)
appreciation of life (5.7 � 2.5). Participants who had
provided care in critical care units, or worked at a
COVID-19 designated hospital, or cared for patients
with COVID-19 had significantly higher total and sub-
scale scores than those who did not serve in these hos-
pitals, departments or provide care for patients with
COVID-19 (P < 0.05) (Table 2).

Factors associated with trauma, burnout, and
posttraumatic growth among nurses

A logistic regression analysis was conducted to deter-
mine whether gender, working in critical care units,
working in departments related to COVID-19 (i.e. inten-
sive care, pulmonary medicine, infectious disease, and
emergency departments), providing care for patients
with COVID-19, and providing care for patients who
died because of COVID-19 were associated factors with
respect to trauma (Fig. 1). Being a woman (odds ratio
[OR]: 1.48, 95% CI 1.12–1.97; P = 0.006), working in a
COVID-19 designated hospital (OR: 1.24, 95% CI 1.11–
1.38; P < 0.001), or working in critical care units (OR:
1.20, 95% CI 1.06–1.35; P = 0.004) were influential fac-
tors (Table 4). In the multiple linear regression analysis,
tenure, PTGI score, emotional exhaustion, depersonal-
ization, and lack of personal accomplishment were influ-
ential factors relating to trauma. Specifically, emotional
exhaustion in the burnout dimension was the most influ-
ential factor and exhibited the highest explanatory vari-
ance (adjusted R2 = 26%, P < 0.001) (Table 5).

In the logistic regression analysis, influential factors
relating to burnout in terms of emotional exhaustion
were being a woman (OR: 1.30, 95% CI 1.09–1.54;
P = 0.003) working in a COVID-19 designated hospital
(OR: 1.26, 95% CI 1.17–1.36; P < 0.001), working in
critical care units (OR: 1.23, 95% CI 1.12–1.33;
P < 0.001), and departments related to COVID-19
(OR: 1.16, 95% CI 1.04–1.29; P = 0.006). By contrast,
influential factors relating to depersonalization were
working in a COVID-19 designated hospital (OR: 1.21,
95% CI 1.12–1.31; P < 0.001), working in critical care
units (OR: 1.15, 95% CI 1.06–1.25; P = 0.001), and
departments related to COVID-19 (OR: 1.20, 95% CI
1.08–1.33; P = 0.001). Factors influencing lack of per-
sonal accomplishment were being a woman (OR: 0.51,
95% CI 0.36–0.74; P < 0.001) and never caring for
patients with COVID-19 (OR: 0.50, 95% CI 0.28–0.89;
P = 0.019) (Table 4).

Participants with total scores higher than the 60th
percentile were considered to have probable

posttraumatic growth. The participants were divided
into groups on the basis of whether their scores were
equal to or higher than the 60th percentile (≧32
points) or less than the 60th percentile (<32 points). In
the logistic regression, influential factors relating to
posttraumatic growth scores was caring for patients
with COVID-19 (OR: 1.49, 95% CI 1.27–1.75;
P < 0.001) (Table 4, Figure 2). In addition, multiple
linear regression was performed to analyse whether
experience, trauma score, emotional exhaustion, deper-
sonalization, and lack of personal accomplishment
influenced posttraumatic growth. Lack of personal
accomplishment was a key influential factor of posttrau-
matic growth and had the highest explanatory power
(adjusted R2 = 20%, P < 0.001) (Table 5).

DISCUSSION

It could be argued that COVID-19 could be catego-
rized as a new type of mass trauma. There are unique
characteristics for this pandemic, which call for a new
perspective about ‘what is trauma’, and what are its
implications. For one thing, COVID-19 is not only glo-
bal in scope, but its impact is rippling into every aspect
of society with financial setbacks, social media impact,
personal and community restrictions (Horesh & Brown
2020). Healthcare professionals may also have extra
concerns in pandemics, including access to appropriate
personal protective equipment, fear of propagating
infection, being exposed to COVID-19 at work, and
taking the infection home to their families (Kisely et al.
2020). Experiencing continuous stress can lead to psy-
chological health problems like PTSD.

Our findings revealed that 13.3% of the participants
had symptoms of trauma. Among personnel who
worked in intensive care units, and those who cared for
patients with COVID-19, 15.2% exhibited symptoms of
trauma. However, our results were lower in percentage
than those reported in a study on nurses who cared for
patients with SARS (severe acute respiratory syn-
drome). In the previous study, the proportion of
healthcare personnel displaying symptoms of trauma
was higher among those who provided care for patients
with SARS (33.0%) than among those who did not
(18.7%) (Su et al. 2007). Possible reasons for our result
include the significantly higher death rate and disease
burden associated with SARS (9.5%) and MERS or
Middle East respiratory syndrome (34.4%) compared
with those of the current estimates for COVID-19
(4.3–6.9%) (Munster et al. 2020). In addition, some of
the nurses working with COVID-19 patients may have
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also participated in the previous SARS pandemic lead-
ing to less stress in dealing with personal protective
equipment protocol and infectious disease situations
(Cai et al. 2020). During a disease outbreak, organized
work environments and systematic care procedures are
vital for preventing infection and ensuring the safety of
nurses (Chen et al. 2006).

Studies have also shown that identifying as women
or men affects trauma differently. After being exposed
to challenging events, women were more likely to be
traumatized than men were; in this regard, our study
results are consistent with those of past studies (De
Stefano et al. 2018; Jones et al. 2020; Olff et al. 2007).

In terms of burnout, our findings indicate that nurses
have experienced a moderate degree of emotional
exhaustion, low degree of depersonalization, and a low
degree in the domain of reduced personal accomplish-
ment. Nurse respondents who were women or worked in
COVID-19 designated hospitals or in intensive care units,
and cared for patients with COVID-19 were also more
likely to exhibit emotional exhaustion than men and those
who did not work in COVID-19-related departments.
Our results are consistent with previous studies that
showed nurses who care for patients with infectious dis-
eases exhibit higher levels of burnout. Specifically, their
emotional exhaustion and depersonalization scores are
higher than those of personnel who do not care for
patients with infectious diseases (Boo et al. 2018; Qiao
et al. 2016). However, a higher level of personal accom-
plishment was an influential factor for growth, and this
may be a two-way street where higher posttraumatic
growth also influenced lower burnout and needs to be
studied further. Also, previous experience of dealing with
pandemics such as SARS may have increased posttrau-
matic growth for this population showing lower rates of

burnout. According to Cai and colleagues’ study, nurses
who did not have previous public health emergency treat-
ment experience had worse mental health and resilience
(Cai et al. 2020).

Our results indicated that nurses who worked in inten-
sive care departments and provided care for patients with
COVID-19 had higher posttraumatic growth scores. This
result was consistent with those of previous studies indi-
cating the coexistence of posttraumatic growth and post-
traumatic stress (Garcia et al. 2016; Ogi�nska-Bulik &
Zadworna-Cie�slak 2018). Stuart’s stress adaptation model
theorized that not all responses to crises are negative.
According to Calhoun, Cann, and Tedschi’s (2010) model
of posttraumatic growth, some individuals would reinter-
pret their lives due to the experienced trauma and proac-
tively adjust their self-perceptions, relationships with
others, and attitudes towards life for the better. This per-
sonal growth may have occurred because people create
meaning when processing a traumatic event. Not all peo-
ple who experience trauma feel despair, continually rumi-
nate on their experience, or become devastated. A meta-
analysis showed that trauma is associated with posttrau-
matic growth in a linear and curvilinear relationship
(Shakespeare-Finch & Lurie-Beck 2014). Recognizing
that personality dynamics can also facilitate or impede
posttraumatic growth, the independent contributions of
trauma characteristics and individuals’ personality
dynamics to posttraumatic growth warrant further study
(Shuwiekh et al. 2018).

LIMITATION

Our study’s large sample size improves generalizability
considerably. However, the study’s cross-sectional
design is a limitation where correlation and not causation

FIG. 1 Logistic regression of TSQ by displacement status.
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could be inferred. Future studies should consider a lon-
gitudinal design. Self-selection bias could also contribute
to limits in the generalizability of the study results to
other similar populations. Due to the sudden occurrence
of the COVID-19 pandemic, the psychological and phys-
iological conditions of nurses before providing care for
patients with COVID-19 could not be assessed. There is
also the limitation of the small percentage of personnel
who care for COVID-19 patients directly. However, as
the survey was intended to gauge the reactions of medi-
cal personnel in the middle circle of the pandemic other
research will have to fill in the gaps for the populations
of interest in the other circles in the population exposure
model.

CONCLUSIONS

This is the first large-scale study to report the effects
of COVID-19 on healthcare workers’ trauma and

burnout. Analysing the factors associated with mental
health outcomes could lead to more effective preven-
tion and treatment strategies for adverse health out-
comes and better use of resources to promote positive
outcomes. More psychological support should be pro-
vided for nurses who are women, those working in
ICUs, COVID-19 designated hospitals and departments
involved with treating COVID-19 patients.

RELEVANCE FOR CLINICAL PRACTICE

As of this writing, this is one of the first large-scale sur-
vey studies to examine trauma, burnout, and posttrau-
matic growth in nurses during the COVID-19
pandemic. Unfortunately, as evidence-based cures and
vaccines are still being developed, the degree of stress
sustained by nurses could be increasing daily. In addi-
tion to providing nurses with safe and secure work
environments, sufficient personal protective equipment,

TABLE 5 Multiple linear regressions of influential factors of COVID-19’s effects on nurses

Variables

TSQ PTGI-SF

R2 Adjusted R2 F P R2 Adjusted R2 F P

Tenure 0.28 0.28 1229.02 < 0.001*** 0.21 0.21 816.81 < 0.001***
TSQ – – – – 0.21 0.21 3.86 < 0.001***
MBI

Emotional Exhaustion 0.26 0.26 4501.39 < 0.001*** 0.20 0.20 101.97 < 0.001***
Depersonalization 0.28 0.28 226.67 < 0.001*** 0.21 0.20 36.07 < 0.001***
Lack of Personal Accomplishment 0.29 0.29 74.38 < 0.001*** 0.21 0.20 3090.84 < 0.001***

PTGI-SF 0.29 0.29 3.86 < 0.001*** – – – –

MBI, Maslach Burnout Inventory; PTGI-SF, Post Traumatic Growth Inventory-Short Form; TSQ, Trauma Screening Questionnaire.

***P < 0.001.

FIG. 2 Logistic regression of PTGI-SF by displacement status.
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and clear disease prevention policies, governments
must prioritize and provide for psychological support
for nurses with a high risk of developing traumatic dis-
orders. In turn, as the WHO recommends, healthcare
workers should maintain self-care, be attentive to their
own mental health problems, and reflect on how their
experiences may influence themselves and their loved
ones. As psychological health and safety of nurses are
crucial to providing quality care for the general popula-
tion, identifying and instituting effective treatment
strategies to improve psychological outcomes for nurses
is essential.
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