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ABSTRACT

Background: The unprecedented nationwide outbreak of the Middle East Respiratory Syndrome Coronavarius (MERS-CoV)
from June to July in 2015 took the Korean healthcare system unexpectedly and created physical and psychological stress and
trauma to Registered Nurses unprepared to deal with the viral outbreak.
Purpose: We investigated the effects of Middle East Respiratory Syndrome Coronavirus (MERS-CoV), post-traumatic stress
disorder (PTSD) and burnout among Korean registered nurses (RNs).
Methods: A descriptive cross sectional design using a self-administered survey of a convenience sample of 112 Korean RNs.
The Impact of Event Scale-Revised-Korean version (IES-R-K) for PTSD and the Maslach Burnout Inventory-Human Services
Survey (MBI-HSS) for burnout were utilized.
Results: Overall prevalence for symptoms of PTSD was 50.0%. PTSD was significantly correlated to burnout (r = .480, p =
.000), especially two burnout subscales, emotional exhaustion (r = .533, p = .000), and depersonalization (r = .497, p = .000).
Conclusions: Future anticipatory guidance and management of traumatic outbreak or disaster should be considered for nurses’
mental health. Public health and safety at the national level must address quality health outcomes for both patients and healthcare
professionals alike.

Key Words: Burnout, Korean nurses, Middle East Respiratory Syndrome Coronavirus (MERS-CoV), Post-traumatic stress
disorder (PTSD)

1. INTRODUCTION
Middle East Respiratory Syndrome Coronavirus (MERS-
CoV) is a viral respiratory infectious disease caused by a
novel coronavirus discovered in the Middle East, specifically,
Saudi Arabia in 2012.[1] Unlike the severe acute respira-

tory syndrome coronavirus (SARS-CoV) which terrorized
the whole world in 2003, MERS-CoV occurred mainly in
restricted areas like the Middle East. However, an unprece-
dented nationwide MERS-CoV outbreak occurred in South
Korea, the largest outbreak outside of the Middle East dur-
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ing the period from May, 2015 to July, 2015 and imposed a
huge threat to both public health and safety. This outbreak
spread rapidly to 16 healthcare facilities during this period.[2]

Choi reported that as of July 20, 2015, there had been 186
laboratory-confirmed MERS-CoV cases including 36 deaths.
A total of 136 individuals were recovered from the hospitals,
while 14 patients remained. Kim et al.[1] reported that some
44.1% of the cases were patients exposed in the hospitals
through hospital acquired infections, 32.8% were caregivers
and 13.4% were healthcare personnel.

This unexpected outbreak occurred with one single index
case confirmed on May 20, 2015 and the World Health Orga-
nization was notified on the same day. The index case was a
68-year-old national of the Republic of Korea with a recent
history of travel to four countries in the Middle East. He de-
veloped symptoms on May 11 and subsequently sought care
at two outpatient clinics and two hospitals creating multiple
opportunities for exposure among health care workers and
patients.[1, 3]

As expected, registered nurses (RN) were the first line re-
sponders and care providers during this unprecedented out-
break, and were directly or indirectly exposed to MERS-CoV
while caring for these patients. Consequently, the onset of
MERS-CoV created a traumatic event in South Korea, and in
particular, within the healthcare system. This situation cre-
ated high anxiety and stress to the point of causing physical
and psychological trauma to nurses as health care providers.

2. LITERATURE REVIEW
Trauma is defined by the American Psychological Associa-
tion as the emotional response someone has to an extremely
negative event.[4] As mentioned, nurses are on the front line
of patient care and are thus, exposed directly or indirectly
to negative events such as the care of patients infected with
a deadly disease. Following the exposure to such sudden
traumatic events, nurses can experience symptoms such as
headache, indigestion, stomach upset, tremors in hands, in-
somnia, nightmare, feeling of unreality and forgetfulness.
Although many people who go through traumatic events
have difficulty adjusting and coping for a while, they do
not have post-traumatic stress disorder (PTSD). It is when
these symptoms continue unresolved and last for months
or years and interfere with the functioning of daily living,
the individual can develop PTSD.[5] Nurses working in clin-
ical sites, typically the emergency room (ER) or intensive
care units (ICU) experience mental trauma, with 8.5% of
them developing PTSD due to the frequent mental stress or
physical symptoms associated with the care of patients with
horrific injuries.[6] Mealer et al.[7] stated that 20% of nurses
in ICU showed similar symptoms of mental disorders and

typically 30% of them showed feelings of depression. Addi-
tionally, stress levels among nurses in operating room (OR)
were often higher when they cared for patients with external
traumatic wounds.[8] This may imply that nurses can incur
tremendous mental stress when asked to make rapid and ac-
curate judgments for urgent and serious situations, all the
while worrying about being exposed to serious physical ill-
nesses themselves. Experiencing consistent and continuous
stress can lead to psychological health problems like PTSD
and cause physical and/or emotional exhaustion referred to
as burnout.

Burnout is a negative experience among people who lack the
psychological and physical resources to meet demands and
expectations on the job.[9] It is defined as personal reactions
to chronic emotional stress in numerous direct or indirect
interactions among people.[10] Burnout in the working unit
has increased over the past decade.[11] It has become a ma-
jor concern for the nursing profession because burnout has
caused physical and psychological exhaustion for nurses to
the extent of disturbing their clinical thinking and decision
making as a healthcare provider.[12] It can have a significant
impact on patients’ outcomes, increased mortality and failure
to rescue[13] and patient dissatisfaction.[14]

Moreover, it can be related to nurse shortages in diverse
clinical settings.[15–17] Burnout has a wide range of symp-
toms;[17] however, it can be conceptualized into three cate-
gories: emotional exhaustion (EE), depersonalization (DP),
and reduced personal accomplishment (PA).[18] Emotional
exhaustion refers to feelings of being overwhelmed; deper-
sonalization is defined as impersonal feelings that seem un-
real or not belonging to oneself; while reduced personal
accomplishment means a lack of self-achievement.[19] More-
over, PTSD and burnout can be psychological stressors that
cause the development of pessimistic or negative feelings of
depression or anxiety, resulting in poor relationships with
others like family, friends, or colleagues in life.[20, 21] The
co-existence of PTSD and burnout has a dramatic effect on
work and non-work related activities and perception.[19] The
purpose of our study was to investigate the effects of MERS-
CoV on symptoms of PTSD and burnout among Korean
registered nurses (RN) working in ER, ICU, and OR during
the MERS-CoV outbreak in South Korea.

3. METHODS
3.1 Study setting
Our study was conducted at a 300-bed university affiliated
teaching hospital in South Korea. The study hospital was
identified as one of 16 hospitals impacted by the MERS-CoV
outbreak from June, 2015 to July, 2015, and the nursing care
units were ER, ICU, and OR.
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3.2 Study design and participants
We used a descriptive cross-sectional design. One hundred
fifteen (115) RNs participated. There were no self-report
by the participants of having mental illness history; how-
ever, three RNs did not complete the survey questionnaires
and were excluded from the study which resulted in a con-
venience sample of 112 RNs. All study participants were
Koreans and spoke and wrote in the Korean language. The
required sample size was 110 participants based on G power
program 3.1 with alpha of .05, power of .80, the effect size
of .30.

3.3 Data collection and ethical considerations
Institutional review board application: IRB No. 2015-06-
004-001 was approved at E hospital in South Korea. Data
collection commenced from June 30, 2015 to July 10, 2015.
After research information on study purpose and procedures
were provided by our study team, the participants provided
their written consents and completed a self-administered
survey. Participants also received information on PTSD fol-
lowing the survey.

3.4 Variables and instruments
3.4.1 Sociodemographic and work history
Sociodemographic characteristics included the participants’
gender, age, marital status, education, and religion. Work
history included: job position (charge or head nurse/general
nurse) working unit (ER, ICU, or OR), years of working
experience as RN, and position held in their working units.

3.4.2 PTSD measured by The Impact of Event Scale (IES)
IES was first developed by Horowitz et al., in 1979 for PTSD
with 15-question items.[22] However, Weiss and Marmar[23]

added seven items to the IES-R(revised version) which were
related to the hyperarousal symptoms of PTSD measuring
personal reflecting, awakening, avoidance, invasion, sleep
disorders, mental paralysis, and dissociation. IES-R is a
5-point Likert scale to answer how often these symptoms ap-
peared in the last one month. The scores of the PTSD range
from 0 to 88. The maximum score of 88 indicates a severe
depressed condition which requires urgent medical attention
and further assessment. Eun et al.[24] performed a study
on reliability and validity of the IES-R-K (Korean version)
and found that 24 or 25 was an optimal cut-off score for the
Korean population. Lim et al.[25] also performed a reliability
and validity study on IES-R-K with Cronbach α coefficients
ranged of .91 to .93. For our study, we used the IES-R-K
version by Lim and colleagues[25] and a cut-off score of 25
suggested by Eun et al.[24] In our study the Cronbach’s alpha
coefficient of IES-R-K was .94.

3.4.3 Burnout measured by Maslach Burnout Inventory-
Human Services Survey (MBI-HSS)

The Maslach Burnout Inventory–Human Services Survey
(MBI-HSS) is a screening tool developed by Maslach and
Jackson in 1981 to measure personal perceived burnout. It
was translated and validated by Choi and Chung[26] for Ko-
rean participants. The MBI-HSS consisted of a 22-item
survey with a 7-point Likert scale. This tool has three subcat-
egories: 9 items of EE, 5 items of DP, and 8 items of PA. An
answer can range from never = 0 to every day = 6; thus EE,
DP, and PA range from 0-54, 0-30, and 0-48. Higher scores
mean more burnout. The Cronbach’s α for the MBI ranged
from .76 to .87.[26, 27] In our study the Cronbach’s α was .84.

3.5 Statistical analysis
Data was analyzed using the Statistical Package for the Social
Sciences (SPSS) 24 version. Uncompleted questionnaires
were excluded from analysis. Descriptive statistics was per-
formed to understand the sociodemographic characteristics
and work history of study participants. Participants’ age
was categorized into two groups: ages 18-30 years (younger
group) and 31-42 years (older group).

Prevalence for symptoms of PTSD and calculating the mean
scores differences among the ER, ICU, and OR units were
performed by analysis of variance (ANOVA). In addition,
the mean differences of the burnout among the ER, ICU,
and OR units were also calculated by ANOVA. Based on
the results of the IES-R-K, study participants were catego-
rized as low PTSD risk (0-24) and high PTSD risk (25-88).
To measure statistical associations of the sociodemographic
characteristics and working history, six factors such as age,
marital status, education, working unit (ER, ICU, or OR),
religion, and years of working experience as RN were se-
lected. To find significant associations between symptoms
for PTSD and the sociodemographic and work history vari-
ables, Chi-square was performed by using the dichotomized
groups. The t-test and ANOVA were also used to show the
relationships between the sociodemographic, working his-
tory and burnout including three subcategories (EP, DP, and
PA). Lastly, Pearson correlation coefficient was performed to
verify significant correlations among the total score of PTSD
and the total score of burnout, burnout-EP, burnout-DP, and
burnout-PA.

4. RESULTS
The sociodemographic characteristics and work history of
our participants are shown in Table 1. The age range of
the 112 participants was between 22 and 42 years and the
mean age was 28.70 (SD = 4.43). In our study, 99 partici-
pants (88.3%) were women whereas 13 participants (11.6%)
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were men. Ninety five (84.8%) were not married and 17
(15.1%) were married. In the education category, 65 par-
ticipants (58.0%) completed a bachelor’s degree in nursing.
Fifty eight participants (51.8%) reported that they had no
religious affiliation. Their working areas were ER (n = 30,
26.8%), ICU (n = 51, 45.5%), and OR (n = 31, 27.7%). All
study participants had at least 6 months of RN work experi-
ence. The average years of working experience as an RN was
4.87 years (SD = 4.28). One hundred and three participants
(92.0%) work as general nurses while seven (6.0%) were
charge nurses in their working units.

Table 1. Descriptive statistics of the variables in the sample
(N = 112)

 

 

Variables (Mean ± SD) n % 
Gender   
  Male 13 11.6 

  Female 99 88.4 

Age (28.70 ± 4.43)   

  18-30 65 58.0 

  31-42 47 42.0 

Marital status   

  Married  17 15.2 

  Unmarried 95 84.8 

Education   

  Associate degree 28 25.0 

  Bachelor degree 65 58.0 

  Master degree 19 17.0 

Religion   

  Catholic  10 8.9 

  Protestant  29 25.5 

  Buddhist  11 9.8 

  Others 4 3.6 

  No religion 58 51.8 

Working unit   

  ER 30 26.8 

  ICU 51 45.5 

  OR 31 27.7 

Working shift   

  3 shifts (D/E/N) 80 71.4 

  2 shifts (D/E) 15 13.4 

  1 shift (D) 17 15.2 

Working experience as a RN (4.87 ± 4.28)   

  < 5 years 66 58.9 

  5 - 10 years 33 29.5 

  10 < 13 11.6 

Job position   

  General-duty RN 103 92.0 

  Charge RN 7 6.3 

  Head RN 2 1.8 

Note. D; day, E; evening, N; night, ER; emergency room, ICU; intensive care  
unit, OR; operation room, RN; registered nurse 

 

Overall prevalence for PTSD symptoms using IES-R-K was

50.0% in our sample with ER (60.0%), ICU (43.0%), and
OR (51.6%) respectively. The mean scores for symptoms of
PTSD were 26.63 (SD = 12.96) at ER, 23.96 (SD = 14.21)
at ICU, and 25.64 (SD = 16.81) at OR. Our study also inves-
tigated the score differences for symptoms of PTSD among
the three units: ER, ICU, and OR. However, there were no
significant differences of the individual perception of the
PTSD in our sample. The total score for burnout was 65.10
(SD = 9.44) with ER, 65.63 (SD = 7.39), ICU, 65.12 (SD =
9.62), and OR, 64.58 (SD = 11.10) respectively. There were
no score differences of burnout among the ER, ICU, and OR.

According to the results of Chi-square with the dichotomized
groups, there were no significant associations between symp-
toms of PTSD and the sociodemographic and work history
variables. In addition, the results of t-test and ANOVA also
showed no significant associations between burnout and the
sociodemographic and work history variables. Instead, the
Pearson correlation coefficient test showed that the PTSD
was significantly correlated to burnout (r = .480, p = .000),
in particular, emotional exhaustion (r = .533, p = .000), and
depersonalization (r = .497, p = .000) (see Table 2).

5. DISCUSSION
In our sample, the overall rate of PTSD symptoms by MERS-
CoV in 2015 was 50.0% with ER at 60.0%, the highest
among the three units (ER, ICU, and OR). Ben-Ezra et
al.[28] reported that PTSD rates were 10.5% in physicians
and 35.7% of nurses after the war between Lebanon and Is-
rael erupted. Mealer et al.[19] also found that the prevalence
of PTSD among nurses employed at a tertiary care level II
trauma facility at a hospital in the USA was 18%. Lavoie
et al.[29] reported that ER nurses experienced symptoms
of PTSD more than the nurses in ICU or general medicine
floor in the sample of 12 nurses in Quebec, Canada. Adri-
aenssens et al.[30] reported that among 248 ER nurses, more
than 30.0% had subclinical levels of anxiety, depression, and
somatic complaints and even 8.5% of them suffered from
clinical levels of PTSD due to traumatizing events result-
ing from the provision of nursing care. In the sample of
363 Korean ER nurses in 23 emergency medical centers in
South Korea, 130 ER nurses (35.8%) were in the high risk
for symptoms of PTSD using the IES-R-K screening tool.[31]

Likewise, Mealer and colleagues[32] identified that the preva-
lence of symptoms of PTSD in ICU (24.0%) was relatively
higher than that of the general units (14.0%) and that OR
nurse suffered from severe job stress which reduced their
constructive stress coping strategies.[33] In our sample, the
PTSD symptom prevalence was 50.0% and higher than noted
in the above published studies. Clearly, our study partici-
pants from the ER, ICU, and OR had experienced PTSD
symptoms during the MERS-CoV outbreak in 2015.
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Table 2. Intercorrelations among the study variables (N = 112)
 

 

 Total PTSD Total burnout Burnout-EE Burnout-DP Burnout-PA 

Total PTSD 1     

Total burnout 480** 1    

Burnout-EE .533** .857** 1   

Burnout-DP .497** .746** .626** 1  

Burnout-PA -.068 .370** -.049 -.086 1 

Note. PTSD; Posttraumatic stress disorder, EE; Emotional Exhaustion, DP; Depersonalization, PA: Personal accomplishment; ** p < .01 (2-tailed) 

After the outbreak of MERS-CoV, the Korean government
developed the Disaster Emergency Medical Preparedness and
Response Manual (DEMPRM) to systematically prepare and
respond to future disaster or outbreak in cooperation with
nearby hospitals and communities.[34] The DEMPRM specif-
ically addresses the physical and psychological management
of patients during and after a disaster such as MERS-CoV.
However, this manual lacks specification on the manage-
ment of mental stress associated with PTSD for healthcare
providers. The lack of appropriate intervention or treatment
for PTSD symptoms can lead to problems with individual so-
cial, educational, and occupational functioning; furthermore,
it can threaten life and impair job performance.[21] There-
fore, our study findings highlight the need for appropriate
MERS-CoV treatments for healthcare professionals.

We did not find significant associations between the sociode-
mographic/work history factors and symptoms of PTSD dur-
ing the MERS-CoV outbreak in our study. On the other hand,
Han and Yoo[31] found that education (F = 5.058, p < .01),
clinical experience (F = 3.167, p < .05), voluntary choice of
ER deployment (t = -2.948, p < .01) and desire for ER deploy-
ment (F = -2.948, p < .01) were the risk factors for symptoms
of PTSD in the sample of Korean ER nurses in 2015. We
also found no significant association between sociodemo-
graphic/work history factors and symptoms of burnout in our
study. However, Kim and Choi[35] found that high job stress
(β = .59, p < .001), poor support from family and friends (β
= -0.14, p < .05), and poor hospital resources (β = -0.19, p <
.001) were the significant risk factors for nurses’ burnout in
a Korean study during the outbreak of MERS-CoV in 2015.
Our study focused on the sociodemographic factors, such
as: age, marital status, education, working unit, religion, and
years of working experience as an RN; however, we antici-
pate that for future research, factors such as social support,
job stress, or available resources/treatments for outbreak at
work should be considered.

We also found no significant associations between the so-
ciodemographic/work history factors and the subcategories
of burnout (EE, EP, and PA). Queiros et al.[36] reported that

DP was related to individual age and gender while job rank
(senior or junior) and length of working experience were
significantly associated with poor sense of PA. In other stud-
ies, EE was associated with age and education level[37] and
unmarried nurses had high scores of EE and DP and low
score of PA.[16] Ang et al.[15] also found that age, job rank,
and neuroticism were significantly related to EE, DP, and
PA.

Instead, we found that PTSD was significantly associated
with burnout. According to Meadors et al.[38] in a sample of
167 nurses from pediatric intensive care unit (PICU), neonaal
intensive care unit (NICU), and/or pediatric unit (PEDS) in
the United States, the symptoms of PTSD were significantly
correlated with burnout (r = .48, p < .01). From a systematic
review of determinants for burnout among emergency nurses
from 1989 to 2014, Adriaenssens et al.[30] reported that the
symptoms of PTSD were significantly related to burnout.
In particular, not only symptoms of PTSD among health
providers had significant association with their own health
outcomes,[14, 39] symptoms of PTSD also disrupt their critical
thinking process to determine and perform professional care
activities. Critical thinking is essential to recognize problems
and perform appropriate nursing care for health outcomes.[40]

Consequently, the RNs with symptoms of PTSD in our sam-
ple could have difficulty performing their critical thinking
process to provide quality healthcare for the patients at the
hospital during the MERS-CoV outbreak.

Because our study collected data from only one of 16 hospi-
tals for the patients with MERS-CoV in South Korea during
the outbreak in 2015, our sample cannot fully represent all
Korean nurses’ characteristics. In addition, our study fo-
cused on the effects of MERS-CoV on PTSD among RNs
working in the ER, ICU and OR. In the future, a compar-
ative design study should be developed to investigate asso-
ciations of healthcare providers’ PTSD or burnout due to
disaster/outbreak between and among ER, ICU, and OR with
other patient care units. Since we only collected quantitative
data of the nurses’ PTSD or burnout during this unpredictable
disaster/outbreak like the MERS-CoV, our study could be
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enhanced by conducting a mixed method study to include a
qualitative design to understand RNs’ personal experiences
in greater depth.

6. CONCLUSIONS

Nurses often stand at the forefront of a dangerous scene
and face traumatic problems during an outbreak or disas-
ter. Nurses may experience symptoms of PTSD and burnout

while taking care of patients during an outbreak or disaster.
Public health and safety on the national and international
stage must address quality health outcomes for both patients
and nurses alike. Healthcare providers’ mental health should
be considered in future anticipatory guidance on disaster
preparation at the government or community level.
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