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Objective: This study investigated the sources of stress, corresponding symptoms, and stress relief
among nurses of the first Chinese anti-Ebola medical team during the Sierra Leone aid mission.
Method: A purposive sampling method was used and 10 nurses were selected from the first Chinese
anti-Ebola medical team that was dispatched to Sierra Leone. Data were collected via phone and semi-
structured interviews, then analyzed using Colaizzi's seven-step method.
Results: The data showed three major themes: (1) The causes of stress during the Sierra Leone aid
mission mainly related to unsafety, responsibility, and unfamiliarity; (2) Physical, cognitive, emotional,
and behavioral symptoms were documented; (3) Nurses experienced relief from stress after the mission.
Conclusion: Targeted measures, proper responses and good community support can effectively lower
stress among nurses on anti-Ebola missions.
© 2019 Chinese Nursing Association. Production and hosting by Elsevier B.V. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

1.1. Ebola virus disease

Caused by the virus fromwhich it is named, Ebola virus disease
(EVD) is deadly and infectious. In past outbreaks, the death rates
have varied from 45% to 90% (50% on average) [1]. The West Africa
Ebola outbreak that began in March 2014 mainly affected Liberia,
Sierra Leone, Guinea, and Nigeria [2]. By December 17, 2014, the
total number of confirmed, possible, and suspected EVD cases was
18,603 worldwide, 6,915 of which were fatal [3]. From an epide-
miological perspective, infected humans and primates were the
major sources of infection. Humans were infected from contact
through broken skin or mucous membranes with blood, secretions,
excretions, organs, and other bodily fluids of infected animals.
Soiled surfaces and materials (such as bedding items and clothes)
can likewise cause infection [4]. The virus then spread through
ing Association.
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human-to-human transmission with an incubation period of 2e21
days (average: 8e10 days). Schieffelin et al. [5] observed an incu-
bation period of 6e16 days. Most patients died of hemorrhage and
multi-organ dysfunction within two weeks of infection. Laboratory
tests found that patients developed a variable degree of multi-
organ dysfunction, including liver and kidney damage [5e7]. As
of December 2014, specific EVD treatment protocols have not been
established [8e10]. As of the time of this study, Ebola virus vaccines
have been the focus of research and development; however, none
of them have been licensed.
1.2. Stress and risks

Severe infection among medical staff characterized the March
2014 outbreak. Medical personnel were easily infected if they did
not strictly follow the preventive protocol for infection control, and
then came into close contact with suspected or confirmed EVD
patients during diagnosis and treatment [5]. According to the
World Health Organization, 605medical personnel were infected in
Guinea, Liberia, and Sierra Leone. Among these, 339 died, resulting
in a mortality rate of 56% [11]. Koh et al. [12] found that
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Singaporean Chinese nurses felt themselves at high risk when
handling cases of severe acute respiratory syndrome (SARS) and
influenza A H1N1. The nurses even believed that infections were
unavoidable; however, they remained loyal to their duties. Bonnie
and Barry retrospectively studied first-line central African nurses
during the EVD outbreaks in 1995, 2000e2001, and 2003. The
nurses’ stress was found to be mainly due to the lack of protective
gear and basic equipment, especially during the early phases of the
outbreaks. The nurses were likewise stigmatized by their commu-
nity, coworkers, and family [13]. A qualitative research reported
that nurses caring for patients with Middle East respiratory syn-
drome coronavirus (MERS-CoV) were considered to be “going into a
dangerous field,” or as “strong pressure because of MERS-CoV” [14].
Another study found that a significant percentage of workers
encountered stressors due to isolation, alterations in home life, and
discrimination. Physicians and nurses exhibited stressors that were
primarily related to patient care [15].
1.3. Anti-Ebola medical team on a Sierra Leone aid mission

On September 16, 2014, a Military Infectious Disease Hospital
dispatched the first anti-Ebola medical team to Sierra Leone.
Composed of physicians, nurses, staff on infection control, and staff
providing general services, this team was the first Chinese dele-
gation to West Africa and the mission lasted two months in Free-
town. In the early stage (September 17e30), they completed
material preparations and remodeled the originally comprehensive
China-SL Friendship Hospital into an admission and observation
center for severe infectious disease. The staff from SL underwent
training, while workflows and protocols were created. In the mid-
dle stage (October 1e31), the team practiced and optimized the
workflows and protocols, then admitted and treated patients with
diagnosed or suspected EVD. In the final stage (November 1e15),
patient admission and observation continued while the team pre-
pared for homecoming and work turnover to the next Chinese
team. On November 16, the first team returned to China and un-
derwent 21 days of quarantine. This first team achieved the goal of
zero infection among the medical staff from both China and Sierra
Leone. Moreover, the admitted patients did not develop hospital-
acquired infections, which established a satisfactory administra-
tive and organizational basis for subsequent medical teams. How-
ever, the anti-Ebola medical nurses suffered deeply from stress. The
present study aimed to understand the main stress sources,
symptoms, and relievers for nurses of the first anti-Ebola medical
team during their mission in Sierra Leone and their quarantine
period back home. The findings can provide basis for future stress
relief and counseling programs for the anti-Ebola medical team.
Similarly, the study can provide basis for the organization, admin-
istration, and training of medical agencies.
Table 1
General information of study subjects.

ID Age Education Experience (years) Position

A 32 Bachelor 14 Nurse
B 30 Bachelor 10 Nurse
C 38 Bachelor 16 Nurse
D 32 Bachelor 13 Nurse
E 32 Master 12 Chief nurse
F 35 Bachelor 16 Nurse
G 34 Bachelor 16 Chief nurse
H 30 Bachelor 11 Nurse
I 44 Bachelor 23 Nurse
J 36 Bachelor 16 Nurse
2. Methods

2.1. Design

This study is a part of a large research project that investigated
the stress, emotion, education, and organization of nurses during
the mission. Colaizzi's seven-step method [16] was used in this
study, as qualitative research aims to explore complex phenomena
experienced by clinicians, healthcare providers, policymakers and
consumers in the healthcare system [17]. In qualitative nursing
research, phenomenology is a useful methodological approach as it
enables researchers to set aside their perceptions of a phenomenon
and give meaning to a participant's experiences.
2.2. Participants

A total of 15 nurses were included in the first military anti-Ebola
medical team. A purposive sampling method was used and the
inclusion criteria were as follows: a registered nurse; working as a
nurse in Sierra Leone and directly involved in the care of EVD pa-
tients; directly involved in hospital restructuring and Sierra Leone
medical staff training. A few nurses did not directly care for pa-
tients, as four nurses worked on infection control and one nurse
was responsible for rear services. A total of 10 nurses were selected
as the study participants, all of whomwere females and nurses-in-
charge. Table 1 summarizes the general information about the
interviewed participants. The qualitative sample size was deter-
mined by data saturation; that is, a participant was excluded when
data redundancy occurred during the subject interview and
nothing new was added during data analysis [18]. The brief inter-
view with the other 5 nurses provided no new information, and
thus, data saturation occurred after 10 study participants.

2.3. Data collection

To ensure that participants’ memories about their experiences
were still clear, data were collected via phone and semi-structured
interviews on the day before the quarantine ended. The interviews
were scheduled ahead of time and conducted in a private room
without interruption. Before the interview, the study objectives and
processes were explained to the nurses, who all signed a letter of
content. All the interviews were voluntary, confidential, and
approved by the ethical committee of the hospital. Each semi-
structured interview used a guideline that contained open ques-
tions, such as:

C Did you feel stressed during this mission? What were the
major symptoms?

C At which stage did you feel the most stress? What were the
major causes?

C Did you feel stressed during the quarantine? What were the
major symptoms?

C What were the major causes for stress during the
quarantine?

C When did you feel that the stress has disappeared? What
were the major symptoms?

During the phone interview, the phone was in hands-free mode
and the responses were taped by recording-pen. To ensure the
coherence, the first author was the interviewer and recorder. The
original language of the interviewer and interviewees was Chinese.
Each interview lasted for approximately 30e40min and was
terminatedwhen no new informationwas added. Participants were
encouraged to fully express their feelings. The interviewer carefully
listened to the responses without interruptions, induction,
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comments, or summaries, although specific words and tones were
written down.

2.4. Data analysis

Within 24 h, the recorded interviews were transcribed word-
per-word and sentence-by-sentence, then compared with notes.
Two investigators worked together on the coding process. The first
author and another investigator independently reviewed the
transcriptions to conduct open coding and compared them to agree
on the codes. The recorded materials were then converted into text
documents. As personal relationships and trust were built with the
nurses, Janice's strategy [19] was used to ensure confidence and
trustworthiness, as it does not apply measuring tools. Colaizzi's
seven-step method was used in the data analysis, which involved
carefully reviewing materials, extracting and summarizing major
statements from the specific and scattered data, describing signif-
icant statements, and encoding recurring statements. Colaizzi's
qualitative method is a rigorous and robust descriptive phenome-
nological approach, and therefore ensures the credibility and reli-
ability of its results [20]. The coded statements were then
integrated to generate detailed and complete descriptions. Similar
statements were identified to establish the fundamental structure
of the observations. Finally, the nurses reviewed and confirmed the
documented interviews to ensure their authenticity.

2.5. Truthfulness

Rigor is the process of application of appropriate techniques and
research methods to achieve consistent and reliable data [21]. The
following measures were taken to ensure rigor in this study: Full
explanation of all stages including data collection, data analysis,
and development of the investigated concepts to the participants;
Verification of codes with the participants and engagement with
the study phenomenon; Comparison of the text with the initial
codes to ensure the homogeneity of extracted ideas [22]; Peer
checking of codes and categories by two qualitative experts to
confirm the coding process and analysis.

2.6. Ethical approval

This study obtained approval from the research committee and
ethical committee of the Fifth Medical Center of PLA General Hos-
pital. The study objective was clarified for participants and all of
their questionswere answered. All participants were allowed to use
the tape recorder and were assured that their names and addresses
were to remain confidential.

3. Results

3.1. Causes of stress during different periods

All 10 nurses revealed that they experienced stress during this
mission. Among the participants, seven nurses indicated that the
stress level was highest at the early stage of the mission, then
decreased in the middle stage and was lowest during the final
stage. The other three nurses stated that stress was higher at the
middle stage compared with the early stage but also lowest at the
final stage. During these different stages, the causes of stressmainly
related to safety, responsibility, and unfamiliarity.

3.1.1. Unsafety
Among the participants, seven nurses indicated that the highest

level of stress occurred at the early stage due to feelings of panic
about the disease and uncertainties about personal safety. The
situation in West Africa was complex with many uncertainties. In
addition, hot weather and poor hygiene caused the widespread of
various diseases, which was one of the factors that caused stress
among the nurses.

“The stress was highest before formally meeting patients as the
training processes did not provide direct appreciation of the effects
of Ebola. We were not sure whether or not the prevention and
control measures were proper and effective. We were also con-
cerned about other infectious diseases such as malaria and
typhoid.” (Nurse B)

“During the middle stage, we focused on proper protection to avoid
infection. The first couple of days were used to adjust and we were
all cautious. Later on, we found that we worked well with the
nurses from Sierra Leone and protection measures were properly
carried out. Additionally, many of us had experience in handling
SARS and flu, and we trusted our team members. Therefore, stress
was not significant after we started work.” (Nurse C)

“During the later stage, the stress was not significant. It was close to
the end and we were very excited. However, we were still nervous
about possible problems, such as inadequate protection or omis-
sion.” (Nurse I)
3.1.2. Responsibility
Responsibility comes from the duties of military personnel. In

Chinese traditional culture, responsibility means the call of the
mission, the embodiment of ability, and the execution of institu-
tion. Compared with other cultures, responsibility is unique and
helpful for the mission. As the first anti-Ebola medical team, the
nurses were responsible for preparing supplies and creating pro-
tocols for hospital remodeling plans, training programs, and
communication. Without previous guidelines, they needed to learn
on site and become directly involved in these processes.

“The stress was highest at the early stage. We started to unload
supplies, perform on-site surveys, define working zones, and
remodel the hospital. We had few clues about the work. Everything
was subject to discussion and re-discussion, and the progress was
slow. In addition, we couldn't properly understand what the SL
personnel said, which made communication rather difficult.”
(Nurse A)

“The beginning stage was the most stressful. As the nurse group
leader, my stress mainly came from arranging jobs and training
personnel from Sierra Leone. Workload and the organization of
teams needed to be reasonable. Processes and measures needed to
be fully thought out in detail. As the personnel from Sierra Leone
had rather poor knowledge and skills, and were unfamiliar with
some protective clothing, we needed to train them about protection
and processes to ensure work safety for everyone and the smooth
implementation of each plan. Such responsibility was significant.”
(Nurse G)
3.1.3. Unfamiliarity
Unfamiliarity was ascribable to environments, language, EVD,

and the nursing materials. This EVD outbreak was not the first and
nurses from Asia had some previous knowledge; however, they
commonly faced unanticipated difficulties. Learning how to handle
such an outbreak of a sudden and lethal disease was challenging.

“We were away from familiar living and working environments
and family. We had an 18-hour flight of over 10,000 km and arrived
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in Freetown. Everything was unfamiliar to me, which made me feel
upset.” (Nurse B)

“Everything was unfamiliar and uncertain, including the diseases,
language, environment, and working partners. The information
about EVD was unfamiliar, inconsistent, incomplete, and could not
be evaluated. It is hard to believe that I survived.” (Nurse D)

“It might be a race issue; that is, Sierra Leone people all looked very
similar, and it was hard to distinguish them inmy eyes. They tended
to get together without following rules. They often slept on the floor.
It was rather difficult to identify the patient and confirm the in-
formation.” (Nurse E)

3.2. Symptoms of stress

3.2.1. Sleep and physiological disturbances
Sleep disturbances were common among the participants.

Seven nurses indicated that during the early stage of the mission,
they experienced difficulties in falling asleep, waking early, or light
sleep almost every night. During the middle and final stages, the
situation slightly improved. However, sleeplessness often occurred
the night before work. In addition to the low quality of sleep, the
participants tended to feel tired with poor appetites, disrupted
menstrual cycles, and acne breakouts.

“I was stressed out during the SL aid mission, which mainly man-
ifested as low quality of sleep. I often fell asleep only after midnight.
This situation occurred 5 or 6 days each week.” (Nurse E)

“I did not sleep well. It might have been related to the jet lag during
the early period. I would wake up often from sleep. During the
middle and final period, I could not sleep well, mainly on the night
before work or on a 24-h shift. If this happened, I had to use a sleep
aid.” (Nurse F)

“During the mission, my period came a week to 10 days earlier each
time. I felt very tired.” (Nurse C)

“I lost my appetite, had a bloated stomach, and had frequent
constipation.” (Nurse I)

3.2.2. Emotional and cognitive symptoms
Major symptoms included anxiety, mood swings, attention

deficits, and poor memory.

“I always felt slow and had difficulty finding or expressing the
proper words when talking. Sometimes I could not focus on what I
was doing, while at other times I became too engrossed.” (Nurse B)

“I was always anxious, with many worries. I easily forgot what I
had already done.” (Nurse C)

“I was very moody at the early stage. Sometimes I lost control in
front of my partner for trivial issues. Now I feel that was inap-
propriate.” (Nurse G)

3.2.3. Behavioral symptoms
Major symptoms included negative thoughts and self-doubt.

“I felt that during that period, I was a troublemaker with endless
talk and sluggish behavior. Sometimes I needed to make sure of
what I had done again and again. I might not go to the restroom the
whole day during work but then might stay in the restroom all the
time while taking a break.” (Nurse B)
“I did not know why I cried a lot during the aid mission. I cried out
of sight of others after I called my family. I also cried if I could not
fall asleep or had misunderstandings with my colleagues. I did not
behave like that before.” (Nurse F)

3.3. Stress relief

During the quarantine period back in China, the stress among
the nurses decreased substantially. Their physiological, emotional,
cognitive, and behavioral symptoms significantly improved. Among
the participants, six nurses indicated that their stress disappeared
once they came back, while four nurses still felt a certain amount of
stress. Moreover, seven nurses started to have normal appetites,
sleep, and moods, while three nurses still experienced sleep dis-
turbances but to a lesser degree. After 10 days of quarantine, all
participants felt that their stress had disappeared and they had
normal sleep and relaxed moods.

“When the flight smoothly arrived back at the Capital Airport, ev-
eryone's eyes simultaneously welled up with tears. It was an un-
forgettable experience.” (Nurse G)

“I still did not sleep well at the beginning after coming back.
However, the situation was much better than that in Sierra Leone.
At least I could fall asleep without a sleep aid, although I stayed up
late. I had no problems with food, exactly like before.” (Nurse F)

“We did not worry much about the infection, possibly because we
had experience of handling SARS and the protection was adequate.
We were pretty relaxed during the quarantine period. It is not clear
if such sudden relaxation explains why we were not as excited as
expected at the beginning. We were low all the time, with no in-
terest in doing anything. Complete recovery occurred only after
resting at home for several days.” (Nurse C)

“I was completely relaxed at about day 10 after coming back, with
my normal life back. I started to exercise and have social gather-
ings. I also started to experience good sleep and appetite.” (Nurse I)

4. Discussion

All of the nurses in this Sierra Leone aid mission had over 10
years of job experience and were in active military service. Most of
them had been involved in urgent, difficult, and dangerous tasks,
such as the fight against SARS, prevention and control of influenza
A H1N1, aid to the earthquakes inWenchuan and Haiti, andmedical
services during the Olympic Games. They had rich experience in
treating, preventing, and isolating infectious diseases. However,
working in an unfamiliar environment under unfamiliar working
conditions was somewhat stressful. After arrival at the China-Sierra
Leone Friendship Hospital, this medical team spent a short period
completing the adjustment training in all of the procedures. They
also worked to obtain recognition and community support and to
be responsive in relieving stress among team members.

4.1. Correct prediction and prevention of risks can help the anti-
Ebola nurses effectively cope with stress

Faced with an unfamiliar living environment, complex public
safety issues, tough natural conditions, and severe disease outbreak
situations in Sierra Leone, this first medical team experiencedmany
different stressors. Unsafety and unfamiliarity were the most sig-
nificant sources of stress. Mishel suggested that feeling unsafe may
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occur during events or with diseases that cannot be precisely
explained and categorized, but with predictable and undesirable
outcomes [23]. During this anti-Ebola medical mission, an unsafe
feeling may occur during diagnosis, treatment, prediction of
transmission routes, and deciphering the disease infectivity. Under
such circumstances, reliable and timely scientific evidence can help
the medical staff to lower their feelings of unsafety, face the risks,
and relieve unnecessary stress. This study suggests that full coop-
eration between the medical team and local hospital in both the
front- and rear lines, safety training, and close communicationwith
the worldwide disease control centers are necessary. The medical
team members can obtain updates about the disease and ensure
smooth information flow so that all involved can properly under-
stand the risks.

4.2. Proper responses and strategies could reduce discomfort
resulting from stress

The nurses’ symptoms during this mission mainly included
insomnia, poor appetite, fatigue, and attention deficit. Before the
team was dispatched, the hospital arranged counseling, sleep
guidance, social etiquette training, and verbal English training for
the nurses to reduce possible sources of stress. The hospital also
provided sleep aids and improved food to help the nurses relieve
stress symptoms. Reasonable shift arrangements were adopted to
avoid fatigue at work. This medical team had a psychological
counselor and the nurses were encouraged to confide and seek
timely, positive help. However, examining the difficulties and de-
mands of healthcare providers is imperative in establishing a safe
healthcare system that can respond effectively during national di-
sasters. In addition, developing strategies to protect healthcare
providers from severe physical and psychological stress is likewise
necessary.

4.3. Good community support helped relieve stress

Before the medical team was dispatched, the General Logistics
department provided substantial support. All the medical supplies
and protective clothing were fully prepared. Subsequent supplies
were also efficiently arranged through coordination among rele-
vant agencies to avoid shortage of supplies or protective clothing.
The team members represented China and therefore were admired
by their community, family, friends, and colleagues, who all pro-
vided significant moral support. The hospital also provided moral
support to the team members, such as organizing a team birthday
party, arranging a video talk between the team members and their
families, and organizing trips and group vacations for team mem-
bers’ families. Therefore, the team members did not have to worry
about their families. In the interview, most of the participants
stated that the support from family and the hospital helped them
feel relaxed.

At present, the epidemic of EVD has been controlled. As of July
2018, the hospital has dispatched over 200 medical staff in six
batches to help set up hospitals in Sierra Leone and prevent and
control tropical infectious diseases. The teams remained under
constant pressure. The present study shows that the nurses expe-
rience stress during the mission, possibly due to concerns about
unsafety and responsibility, as well as the unfamiliarity of the
surroundings. Targeted measures, proper responses, and good
community support can effectively lower stress to ensure the
nurses’ physical and mental health, and enable them to play better
roles during international aid missions.
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