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ABSTRACT: This study aimed to explore the combination of different conditional variables that
led to depressive symptoms among frontline nurses who were fought against COVID-19 during
the outbreak in Wuhan City, Hubei Province of China. The study was conducted in August 2020,
which included 331 frontline clinical nurses who supported Wuhan’s fight against COVID-19. The
age range was 21-57 years and included 315 female nurses and 16 male nurses. This study used
the fuzzy-set qualitative comparative analysis research method to explore the path of depression
among frontline nurses. This study generated nine different configurations for the path of
depression among frontline nurses, and had a detailed demonstration for each configuration. Each
configuration distinguishes the different effects of influencing factors. For example, in the first
configuration, gender, sleep disorder and PTSD exist as core conditions, while social support exists
as a core condition lack. This study was presented results which was different what linear
regression model reporis. It takes into consideration the combined effect of each conditional
variable on the development of depression. Nurse managers should pay attention to the
combination of multiple influencing factors, instead of focus on single factors.
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pandemic, the Chinese government sent 42 000 health-
care workers to assist Wuhan city, the epicentre of the

INTRODUCTION

The COVID-19 pandemic is a continuous life-changing
event that is affecting every region in the world in a
subtle way. At the beginning of the COVID-19
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outbreak in China, to contain the spread of the disease
and treat infected patients (Zhang et al. 2021a). How-
ever, due to the increase in workload, the shortage of
specific drugs, the unknown of COVID-19 infection
and the shortage of protective equipment, medical
staffs were facing tremendous mental stress (Lai
et al. 2020). Especially the clinical nurses who needed
to carry out daily care for patients infected with novel
coronavirus (Perez-Raya et al. 2021). Nurses constantly
in contact with COVID-19 patients, which made them
the most exposed group to the novel coronavirus (Giil
& Kilic 2021). Some studies conducted during the
COVID-19 pandemic indicated that frontline clinical
nurses suffer from mental health conditions such as
depression, anxiety, stress and PTSD (Liu et al. 2020b;
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Shanafelt et al. 2020). During the COVID-19 pan-
demic, the prevalence of depression among frontline
clinical nurses who went to assisted Wuhan City was
20-47.1% (Dong et al. 2021; Zheng et al. 2021). Such
high prevalence rate suggested that more attentions
were needed to pay to the mental health status of those
nurses.

Depression is a common mental disorder in the
world, which defined as a mood disorder in which the
manifestation of symptoms is combined with emotional
symptoms (sadness, desperation, anhedonia and subjec-
tive sensation of discomfort), and causing a marked
decreased interest in daily life activities (Salari
et al. 2020; Tay et al. 2015). At present, relevant
researches on the depression status of frontline nurses
in the context of the COVID-19 pandemic mainly focus
on: (i) to explore the influencing factors of depression
of frontline nurses based on linear regression equa-
tion (Li et al. 2021a); (ii) exploring the path relation-
ship between depression and other factors based on
structural equation model (Abid et al. 2021); and (iii)
based on small sample qualitative studies or longitudi-
nal data to explore (Tsubono & Ikeda 2022; Zhang
et al. 2021b). These studies have examined various
mental health conditions such as depression among
frontline nurses in the context of the COVID-19 pan-
demic from different perspectives. However, these fac-
tors are rarely investigated from a holistic perspective.
This study aimed to explore the causes of depression
among frontline nurses through a new perspective—
qualitative comparative analysis (QCA), which is a set-
theoretic analytic method that uses Boolean algebra to
compare combinations of causal and outcome condi-
tions between cases. QCA has two notable features,
one is ‘equifinality’, meaning the combination of differ-
ent condition variables can produce the same result,
which is also a significant difference compared with
regression analysis (Giménez-Espert et al. 2019). It
focuses on the configuration effect between condition
variables, which can help this study to reveal and
understand the causal mechanism of depression among
frontline nurses in detail. The second feature is ‘asym-
metry’, that is, the conditions that lead to the results
are asymmetric, which is also different from the tradi-
tional linear regression equation. Because the regres-
sion equation is concerned with a linear symmetric
relationship, it is an interpretation of the results based
on the individual contributions of each variable studied
(Navarro-Mateu et al. 2020; Ragin 2008). However,
both present different perspectives, far from being
superior to one over the other.
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Although a body of research has explored the under-
lying risking factors of depression in nurses, these stud-
ies have focused on the individual’s internal
characteristics, sociodemographic factors and external
environmental factors from a microscopic perspective.
Internal traits are often associated with factors such as
stress, sleep, post-traumatic stress disorder and com-
passion fatigue. Studies regarding the COVID-19 pan-
demic have shown that sleep-related problems (such as
sleep duration and time to fall asleep), as well as
increased acute stress, are significantly associated with
depression (Diaz et al. 2022). Furthermore, the alarm-
ing infection rate and mortality of the COVID-19 pan-
demic traumatized many individuals and caused them
to exhibit PTSD-related symptoms (Arble et al. 2021).
Many of frontline nurses who worked closely with
COVID-19 patients have showed signs of compassion
fatigue due to repeated depletion of empathy while
caring for patients, which made them more vulnerable
to depression (Figley 2002). Sociodemographic factors
like age and gender, as well as environmental factors
like social support, which were also closely associated
with the prevalence of depression among frontline
nurses. Therefore, in this study, the internal psycholog-
ical characteristics of frontline nurses and external
social support were configured differently to identify
the explanation of the depressive outcome by the pres-
ence or absence of these conditions. Thus, the main
aims of this study are as follows: (i) to explore the dif-
ferent combinations that cause depression among front-
line nurses during the COVID-19 pandemic. (ii)
identify the different effects of each influencing factor
in the configuration. (iii) propose corresponding inter-
vention measures according to different configurations.

METHODS

Participants and procedures

This study was conducted in August 2020, participants
were frontline nurses from a northeastern Chinese pro-
vince supporting Wuhan in the fight against the COVID-
19 pandemic. The study applied the method of conve-
nience sampling. The inclusion criteria were: (i) nurses
being dispatched to Wuhan to fight the COVID-19 pan-
demic; (i) nurses who were on the frontlines during the
support period. The exclusion criteria were as follows: (i)
incomplete questionnaires or questionnaires with logical
errors; (ii) participants who were unable to participate
due to physical or work reasons. Prior to this survey,
researchers contacted the executive of each hospital
where nurses are currently employed and stated the
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purpose of this survey. To avoid the potential risk of
infection, researchers issued an ‘electronic version” of the
questionnaire through the Questionnaire Star platform
(similar to SurveyMonkey). In the end, 350 frontline
nurses responded positively. After excluded question-
naires with obvious logic errors and too many missing
items, a total of 331 valid questionnaires were obtained,
and the effective recovery rate of the questionnaire was
94.6%. This study has received approved approval from
the Research Ethical Committee of the authors’ institu-
tion and before starting the investigation, the participants’
verbal informed consent was obtained for this study.

MEASURES

PTSD checklist-civilian version

PTSD was assessed using the 17-item PTSD Check List-
Civilian Version (PCL-C) (Weathers et al. 1993), which
was used to assess the degree of distress caused by stress-
ful events over the past few months. It used a five-point
Likert-type scale for evaluation, with the higher the
score, the higher the level of PTSD. In the current study,
Cronbach’s alpha coefficient for the PTSD was 0.908.

Patient health questionnaire-9 scale

This study used the Patient Health Questionnaire
Depression Scale to measure the depression status of
the participants (Kroenke et al. 2001). The scale con-
sists of nine items, four-point Likert scale, and the total
score ranges from O to 27. The higher the scores
reported by the participants, the more severe their
depressive symptoms. Cronbach’s alpha coefficient for

the PHQ-9 was 0.887 in this study.

Perceived stress scale

This study used the Perceived Stress Scale to assess
the stress level experienced by participants over the
past month (Cohen et al. 1983). Perceived stress was a
self-report questionnaire with 10 items, and each item
was rated on a five-point Likert scale. And with the
higher the total score, the greater the pressure felt by
the individual. In the current study, Cronbach’s alpha
coefficient for the PS was 0.717.

Insomnia severity index

In this study, the severity of insomnia severity index
was used to measure the severity of sleep-related
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conditions in the participants (Morin et al. 2011). ISI
was a self—report questionnaire containing seven items,
which mainly used to assess the severity and impact of
ISI. It used five-point Likert-type scale, with a total
score ranged between 0 and 28 points and shown good
reliability and validity in this study, and the Cronbach’s
alpha coefficient for IST was 0.922.

Compassionate fatigue short scale

This study used the CF-Short Scale to measure the
degree of compassionate fatigue of participants (Adams
et al. 2006). The scale consists of 13 items in total,
each with a score of 1 (rarely) to 10 (very frequent). It
includes two dimensions: job burnout and secondary
traumatic stress, which with higher the score, the more
severe the symptoms of compassionate fatigue. In the
current study, Cronbach’s alpha coefficient for the CF
was 0.897.

Social support rating scale

Social support was measured by the Social Support
Rating Scale, which was a scale with 10 items
(Xiao 1994). It has shown good reliability and validity
in the Chinese population, and has been widely used
in related studies (Li et al. 2021b). The higher the
score obtained by the participant, the more social sup-
port they received. In the current study, Cronbach’s
alpha coefficient for the SSRS was 0.821.

Data analysis

The QCA was a research method between qualitative
and quantitative proposed by Ragin in 1987. It is an
asymmetric research method and different from tradi-
tional linear-based research methods, which can iden-
tify the possible asymmetric relationship between
antecedents and results. In fact, not all studies support
the positive or negative relationship between the inde-
pendent variable and the dependent variable, which
suggested that researchers can increase their contribu-
tion to the research by reporting the combination of
conditions under which conditional variables have a
positive effect on the outcome variables, instead of
showing a limited number of models (Woodside 2013).
For example, the depression of frontline nurses with
different psychological characteristics may not be
expressed in traditional regression-based models. Thus,
this study was based on complexity and configuration
theories to study the formation mechanism of



depression among frontline nurses (Woodside 2014). A
result may be equally explained by alternative sets of
causal conditions, because the relationship between
factors is complex, the combination of different factors
will be combined into enough configurations to explain
the results (Fiss 2011).

This research method can explore the logical rela-
tionship between multiple causes and a specific result,
because it is based on Boolean Algebra and fuzzy-set
theory, which was good at cross-case comparative anal-
ysis of small and medium-sized samples (Ragin 1987).
This study used fuzzy-set Qualitative Comparative
Analysis (FsQCA) for analysis, which was the combina-
tion of fuzzy sets and logic principles with QCA
(Ragin 2000). Fuzzy sets mainly include continuous,
ordered and ratio data, and results in cases being par-
tially in or out of sets. The difference with crisp set
QCA (CsQCA) is that FsQCA applies the fuzzy-set
method by using a fuzzy set scale (continuous from full
non-membership (0) to full membership (1) or discrete
number). FsQCA has a broader scope of application in
research fields, and the research cases are not simply
classified as ‘affiliated” or ‘non-affiliated’, thus solving
the problems of the mutual independence between
independent variables and causal symmetry existing in
traditional research methods. Thus, When the research
data are a continuous variable, FsQCA is a more ideal
methodology. This study used FsQCA software, for the
analysis.

RESULTS

Sample characteristic

The study included 331 frontline clinical nurses who
supported Wuhan’s fight against COVID-19, which
including 16 male nurses (4.8%) and 315 female nurses
(95.2%). And with ages ranging from 21 to 57
(Mean = 34.69 years, SD = 7.15). These included 107
single nurses, 208 married and 16 divorced/widowed.
Among them, 190, 97, 41 and 3 participants were
junior, intermediate titles, senior titles and others,
respectively.

Calibration

The first step in applying FsQCA method was to con-
vert the raw score of the variable into a fuzzy member-
ship between 0.0 and 1.0. This study used the direct
calibration method, three qualitative breakpoints for
full membership (1.0), full non-membership (0.0), and
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crossover (0.5) points should be established first. This
study used the three thresholds baseded on the previ-
ous study (Woodside 2013): the first threshold (0) was
that the observed value completely exceeds the 10%
setting range, the second threshold (0.5) puts the
observed value at an intermediate level, neither inside
nor outside the set and the last threshold (1) suggests
that the observation was totally inside the set 90% per-
centile (Giménez-Espert & Prado-Gascé 2018). Thus,
this study re-encodes the data: Gender (female = 1;
male = 0), and the variables such as age, PS, depres-
sion, CF, ISI, PTSD and social support were recoded
according to the three thresholds determined above.
The descriptive statistics and calibration of variables
were shown in Table 1.

Necessity analysis

After calibrating the variables under study, we need to
carry out the necessary consistency of the score. Gen-
erally speaking, if the consistency score of a variable
exceeds the threshold of 0.9, then this variable was
considered to be a necessary condition (Schneider
et al. 2010). The study conducted an analysis on the
necessary conditions for whether the frontline nurses
were diagnosed with depressive symptoms. The results
showed that the gender of the frontline nurses was a
necessary condition. More information saw Table 2.

Sufficiency analysis

Configuration thinking focuses on the complexity of
causality, which requires the construction of truth
tables to systematically analyse the complexity of causal
(Ragin 1987). The truth table contains all the logically
possible combinations of conditional variables, which

TABLE 1 Main descriptions and calibration values

Age PS Depression  SSRS CF ISI  PTSD
M 34.69 17.70 7.42 38.63 31.84 831 27.72
SD 715 537 517 8.36 1830 597 873
Min 21 0.00  0.00 15.00 13.00 0.00 17.00
Max 57 30.00 25.00 60.00 108.00 28.00 66.00

Calibration values

P10 2520 11.20 1.00 2720 14.00 1.00 19.00
P50 34.00 19.00 7.00 39.00 26.00 8.00 26.00
P90  45.00 23.00 14.00 49.00 60.80 17.00 40.00

CF, compassion fatigue; ISI, insomnia severity index; PS, per-
ceived stress; PTSD, post-traumatic stress disorder; SSRS, social sup-
port rating scale.

© 2022 John Wiley & Sons Australia, Ltd.



DIFFERENT CONFIGURATIONS OF DEPRESSION

TABLE 2 Summary of necessary conditions

Condition variable Depression ~Depression
Gender 0.97 0.94
~Gender 0.03 0.06
Age 0.66 0.58
~Age 0.60 0.67
PTSD 0.77 0.42
~PTSD 0.51 0.84
PS 0.77 0.52
~PS 0.51 0.75
IST 0.78 0.45
~ISI 0.51 0.83
CF 0.75 0.46
~CF 0.52 0.80
SSRS 0.53 0.69
~SSRS 0.70 0.53

CF, compassion fatigue; ISI, insomnia severity index; PS, per-
ceived stress; PTSD, post-traumatic stress disorder; SSRS, social sup-
port rating scale; The bold values, necessary condition.

can be used to perform combinatorial analysis on vari-
ables. Regarding the setting of the original consistency
threshold. Ragin (2008) recommended that the consis-
tency threshold should be set equal or >0.8, because
any value lower than 0.80 has no actual basis to sup-
port the existence of the set relationship. Therefore,
this study sets the consistency threshold at 0.8 and
meet the PRI consistency if the value was >0.75. Con-
sider the limited number of cases, the study set the
case threshold to 1.0. The qualitative comparative anal-
ysis results of fuzzy sets, complex solutions, parsimo-
nious solutions and intermediate solutions
obtained. The complex solution only analyses observed
cases without using logical remainder, on the other
hand, the parsimonious solution incorporates all possi-
ble logical remainders, and the intermediate solutions
conform to theories and realities base on logical
remainders. In most studies, scholars were more
inclined to draw conclusions from intermediate solu-

were

tions and combine parsimonious solutions to determine
core and peripheral conditions, and they can also com-
bine parsimonious solutions to determine core and
peripheral conditions. If an antecedent condition
appears in both the parsimonious solution and the
intermediate solution, it was defined as the core condi-
tion which has an important influence on the result. If
this antecedent condition only appears in the interme-
diate solution, then it was an peripheral condition
which assist the result.

This research used the QCA graphical method pro-
posed by Fiss (2011), which can reflect the relative
importance of each factor in the conditional

© 2022 John Wiley & Sons Australia, Ltd.

configuration. In this study, “®” was used to represent
the conditional variable appears, and “®” means that
the conditional variable does not appear. In addition,
“@” was defined as the existence of a core condition,
® was defined as the core condition does not exist
and the blank cell suggests the conditional variable was
irrelevant. Through FsQCA analysis, the model pro-
vides 10 different pathways that lead to the develop-
ment of depression among frontline
Furthermore, according to Ragin (2008), the consis-
tency coefficient of the result should be >0.75 and the
coverage rate should be >0.25. Thus, we delete the last
configuration and finally got nine different combina-
tions that lead to the development of depressive symp-
toms among frontline nurses. All nine configurations
showed consistency scores exceeding 0.89, suggested
that they were sufficient to produce convincing conclu-
sions. The overall coverage of solutions was 0.75, which
means all nine configurations can use to explain the
path of depression for 75% of all cases. See Table 3.

nurses.

DISCUSSION

Nine different pathways of depression path for front-
line nurses were identified using FsQCA analysis, and
complexity and configuration theories were used to
analyse these pathways. The main difference between
FsQCA and path analysis (eg. structural equation mod-
elling) is that they are working based on different prin-
ciples and different focus. Structural
equation modelling is a variable-based statistical
method that focuses on the net effect of an indepen-
dent variable on a dependent variable. On the other
hand, the fSQCA is a case-oriented technique focuses
on combinatorial effects. It assumes an asymmetric
relationship between the independent variable and the
dependent variable, and multiple different combina-
tions of conditional variables can lead to the same out-
come (Rihoux & Ragin 2009; Woodside 2013). By
comparing nine different configurations of depression,
the present study found that the conditional variable of
gender appeared in eight out of nine configurations
considered in the study, indicating gender is a very
influential factor of depression among frontline nurses
during the COVID-19 pandemic. Because frontline
nurses have frequent and close contact with patients
and work more hours than usual, they may face a
higher risk of infection. Most of them are female, and
may face more mental health problems than male med-
ical staff (Lai et al. 2020). In addition, some scholars
proposed the need to focus on the impact of the



TABLE 3 Depression-related configuration
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Depression

Condition variable H1 H2 H3 H4 H5 H6 H7 HS H9 HI10
Gender [ J [ J ([ J ([ J [ J o ([ J [ J ®
Age ° ® [ ® ®
ISI [} ° o o o (] [ J ®
PS ° [ J ([ J ([ J [ [ J ®
CF [ [ [ ° [ ] ° [ ) ®
® ® ® ® ® o
PTSD [ J ° [ [ ([ ° °
Consistency 0.91 0.93 0.92 0.96 0.94 0.94 0.95 0.96 0.96 0.90
Raw coverage 0.49 0.57 0.54 0.36 0.41 0.36 0.41 0.44 0.30 0.01
Unique coverage 0.03 0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Solution consistency 0.89

Solution coverage 0.75

“@”, core condition; “®”, peripheral condition; ® absent as a core condition; “®”, absent as a peripheral condition; Blank cells represent
ambiguous condition; CF, compassion fatigue; ISI, insomnia severity index; PS, perceived stress; PTSD, post-traumatic stress disorder; SSRS,

social support rating scale.

COVID-19 pandemic from a gender perspective, as
this is crucial to the structure of the entire health sys-
tem (Regenold & Vindrola-Padros 2021). Through the
comparison, the study also found sleep disorders
appeared in six configurations. Because high-quality
sleep played an important role in relieving work fati-
gue, and improving physical functions and mental
health status (Wu & Wei 2020). However, the COVID-
19 pandemic is depleting the role of sleep, causing
frontline nurses to exhibit various sleep disturbances
that can cause them more vulnerable depressive symp-
toms. Next, this study will elaborate on each configura-
tion that contributes to depression in frontline nurses.

In configuration 1, the combination of gender, ISI,
PTSD and lack of social support led to depression in
frontline nurses. Because during COVID-19 pandemic,
female nurses were more likely to report depression than
male nurses (Lai et al. 2020). As these nurses were the
first batch of medical staff to be stationed in Wuhan to
fight COVID-19, they have experienced heavy workloads
and their working hours have been extended indefinitely,
which could impair nurses” abilities to sleep, result in
ISI, severe sleep deprivation and deficiency. Further-
more, ISI was one of the core symptoms of PTSD and
the overlapping symptoms between two problems fur-
ther aggravated the depressive symptoms in frontline
nurses. It is important for frontline nurses to regulate
their emotions and ensure flexibility, which are efficient
strategies for them to relief their psychological distress
and restore their abilities to sleep (Htay et al. 2021).

In configuration 2, gender was the core condition
that affects the frontline nurses’ depression. ISI, PS

and PTSD exist as peripheral condition. It was consis-
tent with previous research results, because most of
the participants in this study were female nurses, this
may be due to differences in sampling (Denning
et al. 2021). Furthermore, previous studies suggested
that women tend to use emotion-focused coping strate-
gies when encounter troubles. Therefore, when they
were present in a critical and dangerous situation like
COVID-19 pandemic, their emotional resources will be
quickly exhausted. Without effective coping method,
female nurses were at greater risk of developing
depressive symptoms (Saeed et al. 2021).

In configuration 3, gender, ISI, CF and PTSD all
exist as core conditions. During the COVID-19 pan-
demic, frontline nurses have the most frequent contact
with COVID-19 patients. When they were taking care
of patients, they witnessed their pain and struggles,
which will induce negative emotions in nurses them-
selves. This will lead to feelings of burnout and sec-
ondary traumatic experiences, and show symptoms of
CF and PTSD (Dosil et al. 2020). Some studies have
found that poor mental health status could weaken
people’s immune system, and poor physical condition
will also increase the psychological distress experience
by individuals (Mahmoudi et al. 2021).

In configuration 4, gender, age, ISI and CF are the
core conditions, while social support was the missing
core condition. In this configuration, age was included
as a core condition. Younger nurses were more likely
to show psychological problems, which may be related
to lack of social and work experience. Because they
have limited professional knowledge, skills and self-
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regulation ability compared with older nurses, espe-
cially in response to public health emergencies like
COVID-19 (Tang et al. 2017). In addition, women pay
more attention to their inner feelings and psychological
state, they have invested a lot of energy and empathy
in the process of caring for COVID-19 patients for a
long time, which could exhaust nurses’ emotional
resources and lead to CF (Neitzke 2016; Perez-Chacon
et al. 2021). CF was composed of job burnout and sec-
ondary trauma, and sleep quality directly affects burn-
out and traumatic stress, which makes frontline nurses
face psychological problems (Xie et al. 2020).

In configuration 5, gender, PS, CF and PTSD exist
as core conditions. In the context of the COVID-19
pandemic, frontline nurses were facing new working
environment, heavy workload and fear of infection,
which greatly increase the pressure experienced by
them (Liu et al. 2020a). Based on the conservation of
resources theory proposed by Hobfoll (2001), if indi-
viduals do not have enough resources to measure the
needs of the internal and external environment, they
will face tremendous pressure. Due to the critical situ-
ation during the pandemic, frontline nurses could not
find enough resources (social support from family and
friends) to adjust their inner pressure, and this kind of
stress is usually trauma-related stress. Furthermore,
CF is a result of secondary traumatic stress
(Figley 1995). The combination of these conditional
variables led to depression in frontline nurses.

In configuration 6, gender, PS and PTSD exist as
core conditions. The stress experienced by frontline
nurses was trauma-related stress, which caused by their
exposure to the COVID-19 pandemic, re-experience,
and trauma-related hyperarousal (Dosil et al. 2020).
Previous studies have shown that traumatic stress has
no ultimate recovery ability and has a cumulative
destructive effect on the mental health of the trauma-
tized individuals. Once the individual cannot bear the
pressure, they will develop PTSD (Neuner et al. 2004).

In configuration 7, gender, ISI, PS and CF exist as
core conditions, while social support was a missing core
condition. CF is a type of secondary post-traumatic
stress disorder, which is caused by the exposure of
other people’s traumatic experiences. When frontline
nurses see or hear the painful experiences of COVID-
19 patients, they will have symptoms such as intrusive
thoughts,  sleeping  problems, and nightmares
(Figley 1995). Coupled with the tremendous pressure
they endure, they are more prone to depressive symp-
toms.

© 2022 John Wiley & Sons Australia, Ltd.

In configuration 8, gender, age, PS and ISI all exist
as core conditions, while CF exists as a marginal condi-
tion. Nurses fight against COVID-19 had to face high
work demands, harsh working environment with lim-
ited medical resources, and being away from their
home and loved ones. No doubt, they will experience
tremendous pressure (Lai et al. 2020). Especially for
younger female nurses, who lack work experience and
strong mind to help them to get through hardships (Al
& Al Khadhuri 2021). PS and ISI are cooccurrence
psychological problems. In response to stress, cortisol
levels may spike and disrupt the sleep—wake cycle,
thereby increasing sleep fragmentation and ISI (Basta
et al. 2007). This may be because the stress response
and sleep problems have a common realization path-
related to the change in the level of the hypothalamic—
pituitary—adrenal axis. In this scenario, the mutual
exacerbation of stress and the sleep disorder both has a
huge impact on mental health status.

In configuration 9, gender factor does not appear as
a necessary condition; ISI, PS and CF were identified
as core conditions, and social support was a missing
core condition. This is the first time that gender is not
identified as a necessary condition in a configuration.
This means that in a public health emergency such as
COVID-19 pandemic, frontline medics were all facing
serious psychological problems regardless of their gen-
ders. One study showed that individuals could maintain
their emotional balance under stressful situations if
they can get support from their colleagues, families
and friends (Nowicki et al. 2020). This shows the
necessity of providing social support for heroes fighting
on the frontline during public health emergencies like
COVID-19 pandemic.

LIMITATIONS OF THIS REVIEW

This research has several limitations. First of all, the
data gathered for this research were based on a ques-
tionnaire survey, so the subjective bias was inevitable.
Secondly, the conditional variables explored in this
study were limited. In future studies, more variables
that affect the path of depression should be take into
account. Last, like all qualitative studies, the results
would differ from sample to sample. The current
research can only be applied to the sample of this
research, other samples should be extrapolated cau-
tiously. In future research, it should be considered to
incorporate more condition variables into the configu-
ration of depression. And then, the difference between



the linear regression model and the QCA model can
also be compared using the research data.

CONCLUSIONS

This study used the qualitative comparative analysis to
investigate the path of depression in nurses who went
to Wuhan City to assist the fight against COVID-19.
To our best knowledge, this is the first QCA analysis
deployed to study the path of depression. Furthermore,
it also considers the principle of equality, that is, differ-
ent combinations of configurations that lead to the
development of depression. In this study, nine different
pathways with the combination of various conditional
variables are explored, and different interpretations are
conducted from the perspective of each pathway. This
suggests that when formulating intervention measures,
medical and health departments should take into
account that the path of depression is not one way
through, there are multiple pathways that could lead to
the development of depression. It is not enough to just
consider a single factor or causality. And combined
with the different effects of each influencing factor in
the configuration to take corresponding intervention
measures, which is more conducive to improving the
depression symptoms of first-line nurses.

IMPLICATIONS FOR CLINICAL PRACTICE

This study provided nursing management field with
new insights. Instead of investigating influencing factors
independently, relevant departments should pay more
attention to the combined effects of multiple factors
that lead to the development of depression, take corre-
sponding interventions for different combinations of
influencing factors. Especially in clinical research, it
should be considered to formulate an intervention plan
from a holistic perspective, comprehensively consider
the role of each risk factor in the configuration and for-
mulate a personalized plan.

ACKNOWLEDGEMENTS

The authors would like to thank the nurse who partici-
pated in this study.

FUNDING INFORMATION

This research did not receive any specific grant from
funding agencies in the public, commercial or not-for-
profit sectors.

L. LIANG ET AL.

DATA AVAILABILITY STATEMENT

The data of this study can be obtained from the author
as required.

REFERENCES

Abid, M., Riaz, M., Bano, Z. et al. (2021). Association
between fear of COVID-19 and emotional distress in
nurses with mediating role of socio-demographic features.
Frontiers in Psychology, 12, 734623.

Adams, R. E., Boscarino, J. A. & Figley, C. R. (2006).
Compassion fatigne and psychological distress among
social workers: A validation study. American Journal of
Orthopsychiatry, 76 (1), 103-108.

Al Magbali, M. & Al Khadhuri, J. (2021). Psychological
impact of the coronavirus 2019 (COVID-19) pandemic on
nurses. Japan Journal of Nursing Science, 18, e12417.

Arble, E. P., Shankar, S., Steinert, S. W. & Daugherty, A. M.
(2021). Mental health in residential healthcare workers
during the COVID-19 pandemic: The moderating role of
selfobject needs. Frontiers in Psychiatry, 12, 596618.

Basta, M., Chrousos, G. P., Vela-Bueno, A. & Vgontzas, A. N.
(2007). Chronic insomnia and the stress system. Sleep
Medicine Clinics, 2 (2), 279-291.

Cohen, S., Kamarck, T. & Mermelstein, R. (1983). A global
measure of perceived stress. Journal of Health and Social
Behavior, 24 (4), 385-396.

Denning, M., Goh, E. T., Tan, B. et al. (2021). Determinants
of burnout and other aspects of psychological well-being
in healthcare workers during the COVID-19 pandemic: A
multinational cross-sectional study. PLoS One, 16 (4), 18.

Diaz, F., Cornelius, T., Bramley, S. et al. (2022). The
association between sleep and psychological distress
among New York City healthcare workers during the
COVID-19 pandemic. Journal of Affective Disorders, 298
(Pt A), 618-624.

Dong, L. N., Zhao, Y. L., Liu, Y., Wu, Y. Z. & Wang, |. P.
(2021). Psychological reactions of healthcare workers
deployed to Wuhan from Shanxi province and how they
cope during coronavirus disease 2019 (COVID-19)
outbreak. Chinese Medical Journal, 134 (5), 587-589.

Dosil, M., Ozamiz-Etxebarria, N., Redondo, I., Picaza, M. &
Jaureguizar, J. (2020). Psychological symptoms in health
professionals in Spain after the first wave of the COVID-
19 pandemic. Frontiers in Psychology, 11, 606121.

Figley, C. R. (1995). Compassion fatigue: Coping with
secondary traumatic stress disorder in those who treat the
traumatized. New York: Brunner/Routledge.

Figley, C. R. (2002). Compassion fatigue: Psychotherapists’
chronic lack of self care. Journal of Clinical Psychology,
58 (11), 1433-1441.

Fiss, P. C. (2011). Building better causal theories: A fuzzy set
approach to typologies in organization research. Academy
of Management Journal, 54 (2), 393—-420.

Giménez-Espert, M. D. C. & Prado-Gascé, V. J. (2018). The
role of empathy and emotional intelligence in nurses’

© 2022 John Wiley & Sons Australia, Ltd.



DIFFERENT CONFIGURATIONS OF DEPRESSION

communication attitudes using regression models and
fuzzy-set qualitative comparative analysis models. Journal
of Clinical Nursing, 27 (13-14), 2661-2672.

Giménez-Espert, M. D. C., Valero-Moreno, S. & Prado-
Gasco, V. J. (2019). Evaluation of emotional skills in
nursing using regression and QCA models: A transversal
study. Nurse Education Today, 74, 31-37.

Gil, §. & Kihg, S. T. (2021). Determining anxiety levels and
related factors in operating room nurses during the
COVID-19 pandemic: A descriptive study. Journal of
Nursing Management, 29 (7), 1934-1945.

Hobfoll, S. E. (2001). The influence of culture, community,
and the nested-self in the stress process: Advancing
conservation of resources theory. Applied Psychology-an
International Review-Psychologie Appliquee-Revue
Internationale, 50 (3), 337-370.

Htay, M. N. N., Marzo, R. R., Bahari, R. et al. (2021). How
healthcare workers are coping with mental health
challenges during COVID-19 pandemic? - A cross-
sectional multi-countries study. Clinical Epidemiology and
Global Health, 11, 100759. Epub ahead of print.

Kroenke, K., Spitzer, R. L. & Williams, J. B. (2001). The
PHQ-9: Validity of a brief depression severity measure.
Journal of General Internal Medicine, 16 (9), 606-613.

Lai, J. B.,, Ma, S. M., Wang, Y. et al. (2020). Factors
associated with mental health outcomes among health care
workers exposed to coronavirus disease. JAMA Network
Open, 3 (3), e203976.

Li, J., Zhang, Y., Li, L., Yi, W., Hao, Y. & Bi, Y. (2021a).
Predictive analysis of factors influencing depression status
of nurses in the COVID-19 pandemic intensive care unit.
Frontiers in Psychi(ltry, 12, 596428.

Li, L., Zhu, X,, Yang, C. et al. (2021b). Social support and
coping style of Tongqi in China: A cross-sectional study.
Archives of Psychiatric Nursing, 35 (3), 317-322.

Liu, Q., Luo, D., Haase, J. E. et al. (2020a). The experiences
of health-care providers during the COVID-19 crisis in
China: A qualitative study. Lancet Global Health, 8 (6),
E790-E798.

Liu, S., Yang, L. L., Zhang, C. X. et al. (2020b). Online
mental health services in China during the COVID-19
outbreak. Lancet Psychiatry, 7 (4), E17-E18.

Mahmoudi, H., Saffari, M., Movahedi, M. et al. (2021). A
mediating role for mental health in associations between
COVID-19-related self-stigma, PTSD, quality of life, and
insomnia among patients recovered from COVID-19.
Brain and Behavior, 11 (5), e02138.

Morin, C. M., Belleville, G., Belanger, L. & Ivers, H. (2011).
The insomnia severity index: Psychometric indicators to
detect insomnia cases and evaluate treatment response.
Sleep, 34 (5), 601-608.

Navarro-Mateu, D., Alonso-Larza, L., Goémez-Dominguez, M.
T., Prado-Gascd, V. & Valero-Moreno, S. (2020). I'm not
good for anything and that’s why I'm stressed: Analysis of
the effect of self-efficacy and emotional intelligence on
student stress using SEM and QCA. Frontiers in
Psychology, 11, 295.

© 2022 John Wiley & Sons Australia, Ltd.

Neitzke, A. B. (2016). An illness of power: Gender and the
social causes of depression. Culture Medicine and
Psychiatry, 40 (1), 59-73.

Neuner, F., Schauer, M., Karunakara, U., Klaschik, C.,
Robert, C. & Elbert, T. (2004). Psychological trauma and
evidence for enhanced vulnerability for posttraumatic
stress disorder through previous trauma among West Nile
refugees. BMC Psychiatry, 4, 34.

Nowicki, G. J., Slusarska, B., Tucholska, K., Naylor, K.,
Chrzan-Rodak, A. & Niedorys, B. (2020). The severity
of traumatic stress associated with COVID-19
pandemic, perception of support, sense of security, and
sense of meaning in life among nurses: Research
protocol and preliminary results from Poland.
International Journal of Environmental Research and
Public Health, 17 (18), 18.

Perez-Chacon, M., Chacon, A., Borda-Mas, M. & Avargues-
Navarro, M. L. (2021). Sensory processing sensitivity and
compassion satisfaction as risk/protective factors from
burnout and compassion fatigue in healthcare and
education  professionals.  International ~ Jouwrnal  of
Environmental Research and Public Health, 18 (2), 15.

Perez-Raya, F., Cobos-Serrano, J. L., Ayuso-Murillo, D.,
Fernandez-Fernandez, P., Rodriguez-Gomez, ]. A. &
Almeida Souza, A. (2021). COVID-19 impact on nurses in
Spain: A considered opinion survey. International Nursing
Review, 68 (2), 248-255.

Ragin, C. C. (2008). Redesigning social inquiry: Fuzzy sets
and beyond. Chicago: University of Chicago Press.

Ragin, C. C. (2000). Fuzzy-set social science. Chicago:
University of Chicago Press.

Ragin, C. C. (1987). The comparative method: Moving
beyond qualitative and quantitative strategies. Berkeley:
University of California Press.

Regenold, N. & Vindrola-Padros, C. (2021). Gender matters:
A gender analysis of healthcare workers” experiences
during the first COVID-19 pandemic peak in England.
Social Sciences-Basel, 10 (2), 43.

Rihoux, B. & Ragin, C. C. (2009). Configurational
comparative methods: Qualitative comparative analysis
(QCA) and related techniques. London: Sage Publications.

Saeed, R., Amin, F., Talha, M. et al. (2021). COVID-19
pandemic prevalence and risk factors for depression
among health care workers in South Asia. Asia-Pacific
Journal of Public Health, 33 (8), 935-939.

Salari, N., Khazaie, H., Hosseinian-Far, A. et al. (2020). The
prevalence of stress, anxiety and depression within front-
line healthcare workers caring for COVID-19 patients: A
systematic review and meta-regression. Human Resources
for Health, 18 (1), 100.

Schneider, M. R., Schulze-Bentrop, C. & Paunescu, M.
(2010). Mapping the institutional capital of high-tech
firms: A fuzzy-set analysis of capitalist variety and export
performance. Journal of International Bussiness Studies,
41 (2), 246-266.

Shanafelt, T., Ripp, J. & Trockel, M. (2020). Understanding
and addressing sources of anxiety among health care



10

professionals during the COVID-19 pandemic. JAMA-
Journal of the American Medical Association, 323 (21),
2133-2134.

Tang, L. L., Pan, L. L., Yuan, L. P. & Zha, L. (2017).
Prevalence and related factors of post-traumatic stress
disorder among medical staff members exposed to H7N9
patients. International Journal of Nursing Sciences, 4 (1),
63-67.

Tay, L., Lim, W. S, Chan, M. et al. (2015). New DSM-V
neurocognitive disorders criteria and their impact on
diagnostic classifications of mild cognitive impairment and
dementia in a memory clinic setting. The American
Journal of Geriatric Psychiatry, 23 (8), 768-779.

Tsubono, K. & Ikeda, C. (2022). Depressive symptoms and
stress among nurses in the COVID unit: A 7-month
cohort study. Japan Journal of Nursing Science, el12477.
Epub ahead of print.

Weathers, F. W., Litz, B. T., Herman, D. S., Huska, ]. A. &
Keane, T. M. (1993). PTSD checklist: Reliability, validity,
and diagnostic utility. International Society for Traumatic
Stress Studies, 2, 90-92.

Woodside, A. G. (2013). Moving beyond multiple regression
analysis to algorithms: Calling for adoption of a paradigm
shift from symmetric to asymmetric thinking in data
analysis and crafting theory. Journal of Business Research,
66 (4), 463-472.

Woodside, A. G. (2014). Embrace perform model:
Complexity theory, contrarian case analysis, and multiple

L. LIANG ET AL.

realities. Journal of Business Research, 67 (12), 2495-
2503.

Wu, K. & Wei, X. (2020). Analysis of psychological and sleep
status and exercise rehabilitation of front-line clinical staff
in the fight against COVID-19 in China. Medical Science
Monitor Basic Research, 26, €924085.

Xiao, S. Y. (1994). The theoretical basis and research
application of "social support rating scale". Chinese
Journal of Clinical Psychiatry, 4 (2), 98-100.

Xie, W. Q. Wang, J. L. Okoli, C. T. C. et al. (2020).
Prevalence and factors of compassion fatigue among
Chinese psychiatric nurses: A cross-sectional study.
Medicine, 99 (29), e21083.

Zhang, X., Jiang, X., Ni, P. et al. (2021a). Association between
resilience and burnout of front-line nurses at the peak of
the COVID-19 pandemic: Positive and negative affect as
mediators in Wuhan. International Journal of Mental
Health Nursing, 30 (4), 939-954.

Zhang, X., Sheng, Q., Wang, X. & Cai, C. (2021b). The
experience of frontline nurses four months after COVID-
19 rescue task in China: A qualitative study. Archives of
Psychiatric Nursing, 35 (4), 358-363.

Zheng, R. ., Zhou, Y. H., Fu, Y. et al. (2021). Prevalence
and associated factors of depression and anxiety among
nurses during the outbreak of COVID-19 in China: A
cross-sectional  study. International Journal of Nursing
Studies, 114, 103809.

© 2022 John Wiley & Sons Australia, Ltd.



	 Abstract
	 INTRODUCTION
	 METHODS
	 Par�tic�i�pants and pro�ce�dures


	 Mea�sures
	 PTSD check�list-civil�ian ver�sion
	 Patient health ques�tion�naire-9 scale
	 Per�ceived stress scale
	 Insom�nia sever�ity index
	 Com�pas�sion�ate fatigue short scale
	 Social sup�port rat�ing scale
	 Data anal�y�sis

	 RESULTS
	 Sam�ple char�ac�ter�is�tic
	 Cal�i�bra�tion
	 Neces�sity anal�y�sis
	 Suf�fi�ciency anal�y�sis

	 DISCUSSION
	 LIMITATIONS OF THIS REVIEW
	 CONCLUSIONS
	 IMPLICATIONS FOR CLINICAL PRACTICE
	 ACKNOWLEDGEMENTS
	 FUNDING INFORMATION
	 DATA AVAILABILITY STATEMENT

	 REFERENCES

