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Editorial on the Research Topic
New insights into stress coping and resilience

Whereas the ability to solve problems before they occur is an essential skill, many
problems, expected and unexpected, do prevail from time to time. These problems, known
as “stressors”, create difficult situations to people concerned, causing tension, worry, and
occasionally overwhelming feelings. The latter is called “stress” or more accurately “stress
responses”. Adaptive stress responses help initiate effective problem coping mechanisms
that remove the stressors or in some cases, adapt to unsolvable stressors. Maladaptive stress
responses, including the development of helplessness and hopelessness, in contrast, lead
to the disruption of normal homeostasis and increase the risk of stress-related pathology,
including a variety of neurological and psychiatric disorders (Chen and Nakagawa, 2020).
Importantly, a large proportion of individuals do not necessarily demonstrate maladaptive
stress responses and develop stress-related pathology even when they encounter relatively
strong stressors, indicating the existence of resilience (Feder et al., 2009; Kalisch et al., 2017).
As a key personal asset in face of various stressors including disasters, accidents, crisis, and
the ongoing COVID-19 pandemic, advancing our understanding of resilience, therefore, is
a critical focus of investigation in psychology, psychiatry, and neuroscience. This Research
Topic is a collection of 12 articles in these fields that help us gain novel insights into stress
coping and resilience.

Consistent with the observation that positive expectancies are associated with resilience
against trauma (Gallagher et al., 2020), Elhamiasl et al. found that negative expectancies
or interpretations are associated with anxiety. Using an online task that consisted of 16
ambiguous health-related scenarios that can have both a safe and unsafe interpretation,
Elhamiasl et al. found that illness-anxious individuals tend to make more negative
interpretations of ambiguous body symptoms. This negative interpretation bias may be a
key cognitive mechanism underlying illness anxiety and a potential interventional target for
boosting resilience. Surzykiewicz et al. found that religious coping, or turning to religion for
coping in stressful situations, may be another strategy for improving wellbeing. Matsuzaki
et al. studied resilience in elementary and junior high school students and found that
while some resilience factors such as stubbornness are still to be formed, factors including
problem-solving, emotional regulation, and leadership common to adults already exist at
this young age.
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The COVID-19 pandemic represents a typical example of
stressor and has been associated with worsened mental health
(Chen et al.,, 2023). Several studies have tried to identify factors
contributing to resilience under the pandemic. Maftei et al.
reported that during the pandemic, adolescents’ social media use
as an active coping strategy may help improve wellbeing. Cognitive
mechanisms of such benefits include associating social media
with positive feelings and expectations of receiving gratification.
Employing data from a birth cohort, Dalhof et al. reported
that over the course of the COVID-19 pandemic, children
showed increased emotional problems, which, however, were
more emphasized in those with a mother having experiences of
childhood maltreatment.

Whereas parental adverse childhood experiences may cause
such vulnerability, parental involvement during childrearing helps
cultivate resilience. Cheng et al. found that the when parents
of children with autism experience more physical and mental
symptoms during the pandemic, their family quality of life
worsens. Via parental involvement, such as involvement in
school activities, homework, extracurricular activities, hobbies
and interests, and monitoring child’s life details, however,
parents can to some extent restore their family qualify of
life. This is consistent with the findings that parent-child
interactions, for instance, via conducting physical activities
together, help improve family relations during the pandemic
found that
risk perception of infection and an optimistic attitude toward

(Koga et al, 2023). Furthermore, Cheng et al

the pandemic (termed pragmatic hopefulness by the authors)
also contribute to better family quality of life, via enhanced
parental involvement.

As such, resilience exists not only at individual level,
it also exists at family level. Family resilience involves
activation of coping strategies at the family level via, for
instance, communication and shared decision-making.
Family resilience has been considered especially important
for cancer patients and their families (Faccio et al, 2019).
Within Almeida et al.

psychometric properties of the Portuguese version of the

such a context, evaluated the
Family Resilience questionnaire—Short Form in women with
breast cancer.

Four studies attempted to advance our understanding of the
brain substrate of resilience with functional magnetic resonance
imaging (fMRI). Sugiura et al. found that in response to
negative emotional pictures, resilient individuals with traits of
adaptive automatic emotion regulation tend to show decreased
activation in the sensorimotor cortex as well as multiple
cortical regions including the dorsal executive network and
anterior cingulate. In contrast, non-resilient individuals tend to
show increased activation in regions including the ventrolateral
and dorsomedial prefrontal cortices. These findings indicate
that automatic adaptive emotion regulation is characterized by
automatic disengagement of deliberative processes, which is
consistent with another line of evidence showing that contact
with the natural environment achieves mood improving effects via
relaxing the prefrontal cortex (Yamashita et al., 2021). Employing
a thermal environmental stressor, Kawata et al. identified three
components of coping behaviors, including motivational decline

Frontiersin Behavioral Neuroscience
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that reflects emotion-focusing coping, proactive response that
indicates problem-focused coping, and active coping that reflects
positive appreciation of the stressor. Using fMRI, they further
identified neural correlates for two of these three components.
Hirano et al. presented death-related words to older adults and
found that leadership, one of eight resilience-related traits, was
associated with reduced activation in the right inferior parietal
lobule in response to such mortality threat. Setroikromo et al.
investigated trauma-exposed Dutch police officers and found
that resilient officers were characterized by reduced resting-state
functional connectivity of the salience network with multiple
prefrontal regions. The authors interpreted this pattern of brain
activation as reflecting higher capacity for interoceptive awareness
and internal-focused thought that helps initiate higher-order
coping mechanisms.

The
which various

investigation of the biological mechanisms by

treatments achieve therapeutic effects for
neuropsychiatric diseases such as major depressive disorders
may also advance our understanding of resilience. In a
review paper, Lyu et al. provided an overview of acupuncture
treatment for depressive disorders and suggested
that

for communication with

major

exosomes, extracellular vesicles released from cells

other «cells and transmission
of molecules, may be a biological mechanism via which
acupuncture works.
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Background: Insights into the neurobiological basis of resilience can have important
implications for the prevention and treatment of stress-related disorders, especially
in populations that are subjected to high-stress environments. Evaluating large-scale
resting-state networks (RSNs) can provide information regarding resilient specific brain
function which may be useful in understanding resilience. This study aimed to explore
functional connectivity patterns specific for (high) resilience in Dutch policemen after
exposure to multiple work-related traumatic events. We investigated resting-state
functional connectivity (RSFC) of the salience network (SN), limbic network, and the
default-mode network (DMN).

Methods: Resting-state functional MRI scans were obtained from trauma-exposed
executive personnel of the Dutch police force and non-trauma-exposed recruits from
the police academy. Participants were divided into three groups: a resilient group
(n = 31; trauma exposure; no psychopathology), a vulnerable group (n = 32; trauma
exposure, psychopathology), and a control group (n = 19; no trauma exposure, No
psychopathology). RSFC of the three networks of interest was compared between these
groups, using an independent component analysis and a dual regression approach.

Results: We found decreased resilience-specific positive RSFC of the salience network
with several prefrontal regions. The DMN and limbic network RFSC did not show
resilience-specific patterns.

Conclusion: This study shows a differential RSFC specific for resilient police officers.
This differential RSFC may be related to a greater capacity for internal-focused thought
and interoceptive awareness, allowing more effective higher-order responses to stress
in highly resilient individuals.

Keywords: MRI, stress, resilience, trauma, resting-state, police officers, functional connectivity
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Resting-State Functional Connectivity and Resilience

INTRODUCTION

The way individuals react and respond to extreme stress and
adversity differs significantly. Some individuals may develop
psychiatric disorders, such as anxiety or mood disorders,
whereas others are considered more resilient, recovering from
stressful experiences displaying no or only minimal symptoms
of psychological distress and without functional impairment.
Resilience can be conceptualized as “a dynamic developmental
process encompassing the attainment of positive adaptation within
the context of significant threat, severe adversity, or trauma’
(Cicchetti, 2010).

First responders such as police officers are more likely to
experience traumatic events through the nature of their work.
However, at the same time, a lower incidence of psychopathology
is typically reported in this population (Skogstad et al., 2013;
van der Velden et al, 2013). This makes first responders an
interesting group to study mechanisms involved in resilience to
traumatic stress.

Psychological factors involved in resilience have been
studied extensively in first responders, military, and other
populations and were found to include among other positive
trauma-related reappraisal, emotional flexibility, social problem-
solving, coping strategies, and personality traits (Luthar et al,
2000; Franklin et al, 2012). Studies have found a “resilient
personality” to consist of a pattern of low neuroticism,
an above average extroversion, openness, agreeableness, and
conscientiousness (Campbell-Sills et al., 2006; Berry et al,
2007; Hjemdal et al., 2012). In addition, resilient individuals
are generally optimistic and are characterized by high positive
emotionality, possessing a specific explanatory style with
coping strategies including positive reappraisal and acceptance
(Southwick et al., 2005).

In contrast to the amount of data on the role of psychological
factors, data on the neurobiology of resilience are still limited.
Studies suggest the involvement of various neurotransmitter and
hormone systems, genetic and epigenetic factors, and specific
neurocircuitry (see review: Osorio et al, 2017). A previous
review suggests that the neural circuitry of resilience includes
among other key brain structures involved in emotion and
stress regulation, e.g., the limbic network, rendering increased
emotion regulation capacities in resilient individuals (van der
Werft et al., 2013b). These key structures include the amygdala,
insula, hypothalamus, hippocampus, and cortical structures
such as the medial prefrontal cortex (mPFC) and the anterior
cingulate cortex (ACC).

Neuroimaging has become an increasingly important tool
to study neural correlates of behavior in vivo. Resting-
state functional magnetic resonance imaging (RS-fMRI) relies
on intrinsic brain activity, i.e., brain activity that is not
induced by an external stimulus. When an individual is
at rest, spontaneous low-frequency fluctuations in the blood
oxygenation level-dependent (BOLD) response have been shown
to temporally correlate between regions in large-scale functional
brain networks also known as resting-state networks (RSNs)
(Beckmann et al., 2005; Fox and Raichle, 2007; Smith et al.,
2009). Thus, evaluating RSNs can provide information regarding

inherent brain function that may help to identify network key
to a resilient profile, which may be useful in further unraveling
the neurobiology of resilience. Altered functional connectivity
of the default-mode network (DMN) and the salience network
(SN) have been linked to resilience as well as to stress-related
psychopathology. The DMN is thought to be involved in self- and
environmental referential mental activity, memory formation,
and spontaneous thought. The DMN comprises the MPFC,
the posterior cingulate cortex (PCC), precuneus, and the left
and right inferior parietal lobules/angular gyrus (Smith et al.,
2009; Mantini and Vanduffel, 2013). Altered DMN functional
connectivity has been linked to the impact of early life stress
(Whitfield-Gabrieli and Ford, 2012; Philip et al., 2013), as well
as post-traumatic stress disorder (PTSD) (Lanius et al., 2010;
Daniels et al., 2011). The SN is thought to play an important
role in the integration of sensory information including the
implementation of goal-directed tasks and consists of the
dorsal anterior cingulate cortex (dACC) and bilateral insulae
(Seeley et al., 2007). Altered SN functional connectivity has
been linked to PTSD in veterans (Sripada et al., 2012) and
resilience to childhood maltreatment (van der Werff et al.,
2013a). In addition, SN modulation has been linked to DMN
and central executive network (CEN) functioning, making
proper SN functioning necessary for effective cognitive control
(Bonnelle et al., 2012).

In this study, we aim to identify resting-state functional
connectivity (RSFC) patterns specific for resilience in a unique
sample of Dutch police officers. Previous studies mainly focused
on the differences between resilient vs. non-resilient individuals
which limits conclusions on resilient specific correlates (for
an overview see: Koch et al, 2016). We therefore decided
to compare resilient individuals (RES = trauma-exposed
police officers without psychopathology) with two groups:
a vulnerable group (VUL = trauma-exposed police officers
with psychopathology) and a control group (CON = non-
trauma-exposed police officers without psychopathology). We
specifically included a wide variety of different trauma-
related psychopathologies within the vulnerable group to
be able to study resilience to trauma exposure in general
rather than factors that protect against specific trauma-related
psychopathologies.

In addition, previous studies that compare RSFC between
resilient vs. non-resilient individuals has focused on connectivity
patterns of circumscribed brain regions (e.g., seed-based analysis)
instead of RSFC of functional systems that are linked to
support core perceptual and cognitive processes (RSNs). We
therefore chose to explore functional connectivity within large-
scale RSNs as well as between large-scale RSNs and the
rest of the brain.

Based on the existing literature, we focused on three
RSNs comprising the limbic network, the DMN, and the
SN. Based on the previous literature, we hypothesized that
we would detect resilience-specific patterns in functional
connectivity ~within the limbic, salience, and DMNs.
In addition, we hypothesized that these differences in
functional connectivity were correlated with resilient
coping strategies.
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MATERIALS AND METHODS

Participants

Trauma-exposed executive personnel of the Dutch police force
and non-trauma-exposed recruits from the police academy were
recruited through advertisements on the intranet of the Dutch
police. About 149 participants signed up for the study and were
subsequently screened for exclusion criteria. Participants were
enrolled in the study if they did not meet the following exclusion
criteria: (i) MRI contraindications, (ii) a history of neurological
or other medical illness, (iii) the use of psychotropic medication
other than stable use of selective serotonin reuptake inhibitors
(SSRI) or infrequent benzodiazepines use (i.e., equivalent to 2
doses of 10 mg of oxazepam 3 times per week as a maximum
and refrain from use 48 h before scanning), (iv) a history of
childhood maltreatment (i.e., < 18 years) was included as an
exclusion criteria due to evidence of specific brain structural and
functional characteristics related to childhood maltreatment as
well as the relation of the experience of childhood maltreatment
and the development of stress-related psychiatric disorders in
later life, (v) a history of psychopathology with onset before work-
related traumatic events, (vi) left-handedness, (vii) insufficient
knowledge of the Dutch language, and (viii) smoking > 5
cigarettes a day on average. After screening, 86 participants
were invited to the hospital for data acquisition. A total of
four participants were excluded from the study after quality
checking the MRI data, due to motion-related noise. Therefore,
the total sample size of this study was 82 participants. The
participants were divided into three groups based on two
criteria: (1). work-related trauma exposure as measured by the
Police Life Events Schedule (PLES) and (2). Meeting criteria
of one or more DSM-IV diagnoses either current or past
according to the Mini-International Neuropsychiatric Interview
(MINI). The RES group (N = 31) included individuals who
experienced multiple work-related traumatic events, without the
presence of a current or past DSM-IV diagnosis. The VUL
group (N = 32) included individuals who experienced multiple
work-related traumatic events, with the presence of one or
more current or past DSM-IV diagnoses. The CON group
(N =19) included individuals recruited from the police academy
without exposure to traumatic experiences and without the
presence of a current or past DSM-IV diagnosis. The control
group was recruited from the police academy to keep the
groups as homogeneous as possible with respect to personality
characteristics, which was deemed as more important than
matching on age.

After explanation of the procedure, all participants signed
informed consent. The study protocol was approved by the
medical ethical committee of the Leiden University Medical
Center under protocol number NL40761.058.12. The study was
designed and conducted in accordance with the principles of the
Declaration of Helsinki.

Behavioral Assessment
The assessment of past and current psychiatric disorders was
determined using the MINIL. The MINI is an interview used

to assess the presence of the most common Axis 1 psychiatric
disorders according to DSM-IV and ICD-10 criteria (van Vliet
and de Beurs, 2007). The Montgomery-Asberg Depression
Rating Scale (MADRS) is a 10-item diagnostic questionnaire
used to measure the severity of depressive episodes in patients
with mood disorders (Montgomery and Asberg, 1979). The
Inventory of Depression Symptomatology (IDS) is a self-
report questionnaire with 28 items, measuring the presence
and severity of symptoms of depression (Rush et al, 1996).
Internal consistencies (Cronbach’s alpha) range from 0.76 to
0.94. The Beck’s Anxiety Inventory (BAI) was administered to
assess the severity of anxiety symptoms (Beck et al, 1988).
The BAI consists of twenty-one questions regarding how the
subject has been feeling in the last week, expressed as common
symptoms of anxiety. Cronbach’s alpha for the Dutch version
of this inventory was found to be 0.82. Furthermore, the
Harvard Trauma Questionnaire (HTQ) was assessed to evaluate
the variety of trauma and the severity of the corresponding
emotions. This questionnaire consists of 30 items that can be
scored from 1 to 4 points with a Cronbach’s alpha of 0.95
(Mollica et al, 1992). In addition, the degree of exposure to
work-related life events was evaluated using the PLES. The
PLES (Cronbach’s alpha = 0.87) is a 37-item measure of the
type and number of traumatic incidents by police officers
and the degree to which they felt threatened, anxious, and
helpless at each of the incidents (Carlier et al, 1997). The
traumatic incidents listed within the PLES can be considered
criterium A for PTSD according to DSM-V guidelines and
include but are not limited to threatening situations with
various weapons, as well as exposure to victims of crimes or
accidents resulting in death or severe bodily injury. There are
separate items depending whether the victim is a child, an
adult, or a colleague.

The cognitive emotion regulation questionnaire (CERQ)
(Garnefski et al., 2001) was assessed to determine individuals
cognitive coping strategies, which is defined as “an individual’s
thoughts after having experienced a negative event.” The nine
cognitive emotion regulation strategies are as follows: (i) self-
blame, (ii) other-blame, (iii) rumination, (iv) catastrophizing,
(v) putting into perspective, (vi) positive refocusing, (vii)
positive reappraisal, (viii) acceptance, and (ix) planning.
The first four strategies are considered maladaptive, and
the latter five adaptive. The Connor-Davidson Resilience
Scale (CD-RISC) (Connor and Davidson, 2003), a self-
report questionnaire, was used to assess individual’s resilience
level. The Connor-Davidson Resilience Scale (CD-RISC)
comprises of 25 items, each rated on a 5-point scale (0-
4), with higher scores reflecting greater resilience. The
content of the scale features is among others: developing
strategy with a clear goal or aim, action orientation,
strong self- esteem/confidence, adaptability when coping
with change, social problem-solving skills, humor in
the face of stress, strengthening effect of stress, taking
on responsibilities for dealing with stress, secure/stable
affectional bonds, and previous experiences of success and
achievement. The internal consistency for the full scale is
Cronbach’s alpha = 0.89.
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Imaging Procedure

Scanning was performed on a Philips 3T MRI system (Philips
Healthcare, Best, the Netherlands; software version 3.2.1), using
a 32-channel head coil.

The following parameters were used to obtain a high
resolution 3D T1-weighted image: repetition time = 9.8 ms, echo
time = 4.6 ms, matrix size 256 x 256, voxel size 1.17 mm? x
1.17 mm? x 1.2 mm?, 140 slices, with a scan duration of 4:56 min.

RS-fMRI scans were acquired using T2*-weighted gradient-
echo echo-planar imaging with the following scan parameters:
200 whole-brain volumes; repetition time (TR) = 2,200 ms,
echo time (TE) = 30 ms, flip angle = 80°, 38 slices, matrix
size = 80 x 80, voxel size = 2.75 mm?® x 2.75 mm’ x
2.75 mm?, with a scan duration of 7:28 min. All subjects were
asked to close their eyes while staying awake and to lie as
still as possible.

To facilitate registration of the functional image to standard
space, a high-resolution T2*-weighted gradient-echo echo-planar
imaging scan was required, with the following scan parameters
TR =2,200 ms, TE = 30 ms, flip angle = 80°, 84 axial slices, matrix
size = 112 x 112, voxel size = 1.96 mm® x 1.96 mm> x 2 mm?,

no slice gap, scan duration = 46.2 s).

MRI Data Processing

All analyses were performed using FMRIB Software Library
(FSL) (Smith et al., 2004), version 5.0.10. Preprocessing
was carried out as described in the study of Pruim et al
(Pruim et al. (2015a,b)), in FSLs FMRI Expert Analysis Tool
(FEAT), version 6.00. Thereafter, head motion correction was
performed using MCFLIRT (subject movement > 3 mm in
any direction, resulted in exclusion of the data from further
analysis; N = 4 participants were excluded due to excessive
head motion) (Jenkinson et al., 2002), followed by non-brain
removal, and spatial smoothing with a Gaussian kernel of
6 mm®> x 6 mm® x 6 mm?> FWHM. The preprocessed
RS images were registered into the corresponding brain
extracted high-resolution T2*-weighted EPI image. The high-
resolution T2*-weighted EPI image was then registered to
the corresponding T1-weighted images and the T1-weighted
images were registered to the MNI 152 standard space
(2 mm isotropic). Registration into standard space was done
after Automatic Removal Of Motion Artifacts based on
independent component analysis (ICA-AROMA version 3.0-
beta). ICA-AROMA automatically identifies and subsequently
removes data-driven-derived components that represent motion-
related artifacts, while preserving signal of interest. High pass
temporal filtering (0.01 Hz) was done after denoising the fMRI
data with ICA-AROMA. Thereafter, nuisance regression was
performed, removing white matter (WM) and cerebrospinal
fluid (CSF) signal.

Analysis of Resting-State Functional

Connectivity

FMRIB Software Library’s Multivariate Exploratory Linear
Optimized Decomposition into Independent Components
(MELODIC) tool was used to temporally concatenate all

preprocessed data across subjects to create a single 4D dataset,
which in turn was decomposed into 20 independent component
analysis (ICA) components. These ICA components were
visually inspected by two independent researchers and were
selected by comparing the components with previously defined
maps (Beckmann and Smith, 2004), resulting in the selection
of three resting-state network of interest (Figure 1): the SN
(A), the DMN (B), and the limbic network (C). Hereafter,
dual regression was used to the set of spatial maps from the
group-average analysis to generate subject-specific versions
of the spatial maps and associated time series. The groups
were then compared using a general linear model (GLM)
including gender as confound regressor. To control for
possible structural abnormalities and misregistration that
could confound the differences in functional connectivity, gray
matter values of each subject were included as a voxel-wise
confound regressor in the GLM. Group differences were tested
using permutation-based (5,000 permutations) non-parametric
testing in a quadratic design. To control for family-wise error,
threshold-free cluster enhancement (TFCE; Smith and Nichols,
2009) was applied and the threshold for significance was set on
p < 0.05.

Correlation analyses for the difference in RSFC with CD-RISC
as well as the subscales of the CERQ were performed with the
use of Pearson’s r or with Kendall’s tau, when the data violated
assumptions for parametric tests. All correlations were controlled
for multiple comparisons using Bonferroni correction controlling
for the number of (sub) scales tested, resulting in an adjusted
p-value of 0.005.

RESULTS

Diagnoses in the VUL group consisted of one or more of
the following: major depressive disorder (N = 27), anxiety
disorder (N = 17), obsessive compulsive disorder (N = 2),
posttraumatic stress disorder (N = 14), and substance abuse
(N = 8). Furthermore, medication use in the VUL group was
limited to stable use of either a SSRI (N = 7) or a non-
selective SSRI (N = 1). Characteristics and between group
statistics of the study population are reported in Table 1. There
was a significant difference in age (p < 0.001) between the
RES and CON group, due to younger cadets in the CON
group. This difference in age was not found between the
RES and VUL group (p = 0.277). Furthermore, there was a
significant difference in gender ratio, with a higher male/female
ratio in the RES group when compared to the CON group
(p=0.033).

The number of experienced work-related life events, measured
with the PLES, was significantly higher in the RES group
compared to the CON group (p < 0.001), but not compared
to the VUL group (p = 0.564). One outlier was present in the
VUL group, reporting 3,388 work-related life events by one
individual, for details, refer to van der Werff et al. (2017) (24).
After omission of this outlier, the difference between mean PLES
scores of the RES and VUL group remained non-significant
(p = 0.709). The trauma-related severity, measured with the
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FIGURE 1 | Resting-state networks of interest. The sample-specific selected components for: (A) Salience network (SN), (B) default-mode network (DMN) and (C).
Limbic network. The color bar depicts Z-scores and runs from red (Z = 3) to yellow (Z = 8).

HTQ, was significantly lower in the RES group in comparison
with the VUL group (p = 0.010), but not in comparison with
the CON group (p = 0.159). Depression scores, measured
with the IDS, were significantly lower (p = 0.013) in the RES
compared to the VUL group, but higher (p = 0.017) when
compared to the CON group. In addition, MADRS scores were
significantly higher in the RES compared to the CON group
(p = 0.006).

With regard to the cognitive emotion regulation strategies,
the RES group had significant lower scores on the subscale
acceptance compared to both the CON (p = 0.018) and the
VUL groups (p = 0.011). In addition, the RES group scored
significantly lower on the subscales other-blame (p = 0.026)
and catastrophizing (p = 0.003) compared to the VUL, but
not the CON group.

No significant differences between the RES and the VUL or
CON group were found in BAI score or CD-RISC score.

Resting-State Functional Connectivity
The quadratic design identified four clusters showing a significant
difference in RSFC with the SN between the RES group and the
VUL group, and between the RES and CON group after FDR
correction (Figure 2). The mean individual z-scores for these
clusters were extracted from the subject-specific z-maps of the
component representing the SN connectivity, which is depicted
in the boxplot per (Figures 2A-D). When comparing the RES
with VUL group as well as with the CON group, the mean
individual z-scores showed a decrease in positive connectivity
of the SN with: the right inferior frontal gyrus (BA44), right
precentral gyrus/supplementary (pre)motor area (SMA) (BA 6),
the right ventrolateral (BA44,45,47), and left lateral (BA10) parts
of the PFC (Table 2).

There was no association between coping styles (measured
with CERQ and CD-RISC) and the mean individual z-scores
from the significant clusters in the RES group. Furthermore,
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TABLE 1 | Characteristics of the study population.

RES VUL CON RES Vs. VUL RES Vs. CON
N P-value P-value
N 31 32 19
Females/males 10/21 8/24 12/7 0.5242 0.0337
Mean SD Mean SD Mean SD P-value (Z or t-stat) P-value (Z or t-stat)
Age 40.68 11.67 43.75 11.00 25.32 4.61 0.277° (Z = 1.09) <0.001® (Z = 4.70)
IDS 36.39 6.82 43.94 12.65 32.58 5.32 0.013° (Z = 2.48) 0.017° (Z = 2.40)
BAI 24,00 2.73 26.31 6.56 23.94 3.00 0.183° (Z =1.33) 0.841° (Z = 0.20)
MADRS 1.61 2.31 5.19 7.64 0.26 0.73 0.168° (Z = 1.38) 0.006° (Z = 2.78)
CD-RISC 98.23 11.92 92.25 14.44 103.89 9.57 0.079° (t = 1.79) 0.086° (t = 1.75)
HTQ 34.84 5.05 43.91 14.93 33.68 5.52 0.010° (Z = 2.59) 0.159° (Z = 1.41)
PLES (with outlier) 166.61 144.65 330.31 621.26 27.53 53.60 0.564° (Z = 0.577) <0.001° (Z = 4.61)
PLES (outlier omission) 166.61 144.65 231.68 277.73 27.53 53.60 0.709° (Z = 0.37) <0.001° (Z = 4.61)
CERQ: Self-blame 7.55 2.68 8.59 3.32 7.95 2.32 0.211° (z =1.25) 0.449° (Z = 0.76)
CERQ: Other-blame 5.74 1.79 7.16 2.58 5.42 1.71 0.026° (Z = 2.23) 0.575° (Z = 0.56)
CERQ: Rumination 10.06 3.82 12.06 6.82 8.79 3.39 0.183° (7 = 1.33) 0.248° (7 =1.12)
CERQ: Catastrophizing 4.87 1.50 6.34 3.01 4,74 1.19 0.003° (Z = 2.95) 0.811° (Z = 0.24)
CERQ: Putting into perspective 11.71 4,02 11.31 3.42 13.05 3.54 0.674° (t = 0.423) 0.236° (t = 1.20)
CERQ: Positive refocusing 11.45 4.22 11.41 3.39 11.74 3.66 0.963° (t = 0.047) 0.809° (t = 0.24)
CERQ: Positive reappraisal 14.55 3.41 14.16 3.81 15.37 3.44 0.934° (7 = 0.083) 0.387° (7 = 0.86)
CERQ: Acceptance 10.42 2.84 12.44 3.14 12.68 3.30 0.011° (Z = 2.56) 0.018° (Z = 2.36)
CERQ: Planning 13.58 3.62 13.94 3.15 14.26 2.75 0.678° (t = 0.42) 0.484° (t = 0.71)

IDS, Inventory of depression symptomatology; BAI, Becks Anxiety Inventory; MADRS, Montgomery-Asberg Depression Rating Scale; CD-RISC, Connor-Davidson
Resilience Scale; HTQ, Harvard Trauma Questionnaire; PLES, Police Life Events Schedule; CERQ, Cognitive Emotion Regulation Questionnaire.? Chi-square; bMann

Whitney U; independent sample t-test.
Values considered to be statistically significant are displayed in Bold.

between group comparisons of the DMN and the limbic network
did not show significant difference in RSFC.

DISCUSSION

In this study, we explored DMN, SN, and limbic network resting-
state connectivity in a sample consisting of resilient Dutch
police officers (i.e., trauma-exposed police officers who did not
developed psychopathology), trauma-exposed police officers who
developed psychopathology, and a non-exposed control group
consisting of cadets from the Police Academy. We hypothesized
that RES police officers would be characterized by specific RSFC
patterns of the limbic, SN, and DMN networks. In addition,
we hypothesized that differences in functional connectivity
would be correlated with psychometric scores for resilience.
In the RES group, we found a differential (i.e., decreased
positive) connectivity of the SN with the inferior frontal gyrus
(BA44), the precentral gyrus/supplementary (pre)motor area
(SMA) (BA 6), ventrolateral (BA44,45,47), and lateral (BA10)
parts of the PFC. It is important to note that we did not
control for multiple comparisons across networks. All findings
should therefore be considered explorative and should be
interpreted with care.

There were no correlations between psychometric resilient
characteristics and this resilience-specific RSFC pattern of the SN

within the resilient group. Finally, we found no resilience-specific
connectivity patterns for the DMN or limbic network.

The regions that showed a resilience-specific RSFC pattern
with the SN typically have been associated with cognitive
assessment of environmental stimuli and regulation of
behavior and emotions (Farrow et al, 2012). For instance,
lateral prefrontal regions have been implicated in cognitive
control relevant to emotion, such as establishing increased
attention control over expected threat-related distractors
(Bishop et al, 2004). Of particular relevance, the lateral
orbitofrontal cortex/ventrolateral PFC is thought to play a
key role in the balance between the SN and CEN activities
(Sridharan et al.,, 2008), with extensive interconnections to
the amygdala as well as to the medial and lateral PFC (Dixon
et al, 2017). In addition, the right ventrolateral prefrontal
cortex is thought to be involved in judgment of relative
salience. This judgment of the salience signal is then carried
on to the premotor areas to implement response inhibition
(Walther et al., 2011).

The SN plays a major role in the interactions between brain
networks and one of its key roles, apart from the detection
of salient internally or externally sensory information, is the
integration of top-down appraisal and bottom-up information
(Seeley et al., 2007) and the subsequent switching between activity
of the DMN and CEN. Furthermore, it is thought that the
SN initiates the CEN to respond to salient information for
attentional shifts and to control execution (Menon and Uddin,

Frontiers in Behavioral Neuroscience | www.frontiersin.org 13

July 2022 | Volume 16 | Article 919327


https://www.frontiersin.org/journals/behavioral-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/behavioral-neuroscience#articles

Setroikromo et al.

Resting-State Functional Connectivity and Resilience

.

Resilient ~ Vulnerable

Right BA44 Mean Z-score

Control

B

Right BA6 Mean Z-score

Control  Resilient Vulnerable

side of the brain.

Left BA10 Mean Z-score

Right BA44/

FIGURE 2 | Resilience-specific resting-state functional connectivity (RSFC) of the salience network (SN). Coronal, sagittal and transversal slices of the MNI-152 0.5
mm standard brain. The RES group showed significant differential RSFC of the right BA44 (A) and left BA10 (B) with the salience network compared to the VUL and
CON group. The significant clusters were threshold at p < 0.05 and subsequently binarized in a mask. The boxplot displays mean individual z-scores of these
clusters, depicted separately for each group. In radiological convention, the right side of the image corresponds to the left side of the brain. Coronal, sagittal, and
transversal slices of the MNI-152 0.5 mm standard brain. The RES group showed significant differential RSFC of the right BAG (C) and right BA44/45/47 (D) with the
salience network compared to the VUL and CON groups. The significant clusters were threshold at p < 0.05 and subsequently binarized in a mask. The boxplot
displays mean individual z-scores of these clusters, depicted separately for each group. In radiological convention, the right side of the image corresponds to the left
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TABLE 2 | Characteristics of resilience-specific clusters of the salience network (SN).

Region Brodmann area Voxel size Peak of activation (voxel) X, Y, Z P-value
Inferior frontal gyrus (R) 44 10 68, 18, 48 0.025
Lateral prefrontal cortex (L) 10 29 87,62, 53 0.019
Precentral gyrus/supplementary (pre)motor area (R) 6 118 67,15, 42 0.025
Ventrolateral prefrontal cortex (R) 44, 45, 47 269 66, 21, 38 0.046

The size of the clusters is given using a threshold of 0.05.L, left; R, Right.
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2010). The CEN mainly includes the dorsal lateral prefrontal
cortex and the lateral parietal cortex, dorsomedial frontal/pre-
SMA, and ventrolateral prefrontal cortex (Seeley et al., 2007).
During rest, the SN and CEN are deactivated, which is thought to
enable internally focused thought, interoceptive awareness, and
processing (Sridharan et al., 2008). Taken together, the present
result of a less positive RSFC between elements of the CEN (i.e.,
the ventrolateral/dorsolateral parts of the PFC) with the SN in
both group comparisons (i.e., resilient vs. psychopathology and
resilient vs. controls) suggests that this connectivity pattern is
specific for resilience.

In line with the recent views on the role of the SN and the
DMN, our findings may be interpreted as suggesting that resilient
police officers have a greater capacity for internal-focused
thought and interoceptive awareness, which would potentially
enable higher-order processing of emotional information in the
sequelae of traumatic events. Of interest, several studies in
military personnel and top athletes have examined the effects of
mindfulness based training (MFBT) on performance during very
stressful situations and have also identified brain correlates of
MEFBT during task fMRI. The results showed that MFBT led to
better performance in very stressful situations and to the changes
in insula reactivity (a key region in the SN), and, in line with our
findings, changes in the connectivity of the insula with prefrontal
regions, notably the ACC. These changes were interpreted as
allowing more effective higher-order responses to stress through
more efficient interoceptive processing (Johnson et al., 2014;
Haase et al., 2016). A more recent study also found increased
within SN connectivity in an adolescent trauma-exposed control
group further implying the role of the SN in resilience to trauma
exposure (Sheynin et al., 2020).

Interestingly, this interoceptive processing capacity seems
hampered in patients with PTSD as shown by a recent
meta-analysis and systematic review of resting-state studies
in PTSD (Koch et al, 2016) reporting that enhanced SN
connectivity is associated with increased salience processing and
hypervigilance in patients with PTSD. In addition, in another
recent review (Akiki et al., 2017), PTSD was concluded to be
associated with an overactive and hyperconnected SN during rest,
suggesting hypervigilance in these patients at the cost of reduced
awareness of internal-focused thoughts, interoceptive awareness,
and autobiographical memory.

We did not find an association between coping styles, as
measured with CERQ and CD-RISC, and strength of resilience-
specific RSFC in the RES group. This could be due to our sample
sizes and/or to the fact that these types of psychometric scales
are often very heterogeneous in nature and hence do not “map”
precisely on (resting-state) brain characteristics.

Contrary to our expectations, the DMN RSFC and limbic
RFSC did not show resilience-specific patterns, perhaps because
we examined three selected groups with similar baseline trait
resilience levels. Finally, it is well possible that differences in
functional activity within the limbic network might only be
expressed when demands on cognition are high (i.e., during a
stress paradigm or tasks).

To the best of our knowledge, this study was the first to
investigate resilience-specific RSFC correlates in police officers

and used a design with three groups that allows to identify
resilience-specific correlates. Our study has also some potential
limitations. First, our cross-sectional study design did not allow
us to investigate causality, i.e., the role of differential RSFC in
the development of resilience or as an acquired post-trauma
characteristic. Longitudinal studies are needed to investigate
this issue. Second, regarding our study sample, our findings
should probably be regarded as specific to “highly resilient”
populations, as police officers are, based on the stringent
selection, and training, already more resilient to stress than
the general population. Remarkably, depression symptomatology
scores as measured with the MADRS differed between our
RES group and the control group, suggesting a higher level
of depressive symptoms within the RES group. However, both
groups scored extremely low (mean MADRS score of the RES
group = 1.61 and mean score of the control group = 0.26),
suggesting an absence of depressive symptomatology in both
groups. Differentiating between “trait resilience levels” can be
addressed in future studies by adding a fourth, non-trauma-
exposed healthy control group from the general population.
In addition, we did not add age as a regressor due to the
characteristics of the control group, which consists of young
non-trauma-exposed police cadets. Furthermore, we did not
correct for the number of networks investigated in this study,
giving its explorative nature. In addition, our sample size
could be considered a limitation. Finally, it remains unknown
how the investigated networks relate to their function during
tasks and how cognitive control mechanisms are mediated
during active cognitive processing. Therefore, future studies
should also incorporate task-based fMRI paradigms to investigate
connectivity and coupling of brain networks under stress
and during emotion regulation tasks or trauma scripted
paradigms.

In summary, our explorative study shows a differential RSFC
between the SN and key structures of the CEN specific for
resilient police officers. This differential RSFC may be related to a
greater capacity for internal-focused thought and interoceptive
awareness, allowing more effective higher-order responses to
stress in highly resilient individuals.
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Background: The purpose of the study was to examine more thoroughly
the relationship between trait resilience and mental well-being. Although
research demonstrates that this relationship is partially mediated by stress-
related variables, no study has taken into account the mediating role of
religious coping. We examined the mediating role of both variants of religious
coping, positive and negative, along with specific strategies within the scope
of religious coping strategies in a group of practicing Catholics.

Method: Participants were 317 people aged 19-60 years (M = 24.34;
SD = 6.30). The respondents indicated their gender and age, and then
completed the RS-14 (trait resilience), RCOPE (religious coping), and
WEMWABS (mental well-being) scales.

Results: The results displayed a significant relationship between resilience and
mental well-being (r = 0.67; p < 0.001). The relationship between resilience
and positive religious coping was negligible (r = 0.09; p = 0.74), contrary to
the relationship between resilience and negative coping that was significant
but weak (r = —0.29; p < 0.001). Although the relationships between overall
negative and positive religious coping with mental well-being were irrelevant,
we found significant relationships between some strategies and mental well-
being. The mediation analysis has demonstrated that the general negative
religious coping and the strategies of demonic reappraisal, passive religious
deferral, and spiritual discontent have enhanced the positive relationship
between resilience and mental well-being. Contrary to expectation, positive
strategies did not mediate the relationship between resilience and mental
well-being, except religious practices (¢’ path totaled g = 0.66; t = 15.74,
p < 0.001). The insignificant mediation effect can stem from the fact that the
relationship between positive religious coping and stress is noticeable only in
the long term. We controlled age and sex as statistically significant covariates
so that the mediation effects obtained were devoid of the influence of those
critical variables on the models.

Conclusion: This is the first study to investigate the role of religious coping as
a mediator in the relationship between resilience and mental well-being.

wellbeing, resilience, religious coping, catholics, mental health
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Introduction

For over three decades, numerous studies have shown
that the trait of resilience significantly connects with
broadly understood mental health and well-being. Research
demonstrates that resilience relates negatively to the level of
perceived stress, anger, hostility, generalized anxiety, depression,
post-traumatic stress, and mental disorders (Beasley et al., 2003;
Agaibi and Wilson, 2005; Campbell-Sills et al., 2006; Catalano
et al, 2011; Ya et al, 2012; Wu et al, 2013; Surzykiewicz
et al,, 2019; Konaszewski et al., 2021a; Tamura et al., 2021)
and positively to mental well-being, satisfaction with life,
quality of life, positive adaptation, as well as physical and
mental health (Armstrong et al.,, 2005; Friedli, 2009; Liu et al.,
2013; Collishaw et al., 2016; Cosco et al,, 2017). Research
focused on exploring the relationship between resilience
and well-being demonstrates that this relationship is at least
partially mediated by perceived stress (Park et al, 2018),
perceived stressors (Johnson et al.,, 2019), coping styles (Chen,
2016), stress-coping strategies (Kaczmarek et al.,, 2011), sense
of social support (Zhang et al, 2017), hope (Satici, 2016),
self-compassion (Kotera et al., 2020), Internet addiction (Mak
etal., 2018), and depression (Lu et al., 2017). Among the studied
mediators, stress-related variables are dominant, but at the
same time, no study has taken into account the mediating
role of religious coping. Our research aims to fill this gap. In
this study, we extend the scope of our findings and analyze
the potential mechanism linking the resilience feature with
mental well-being, pointing to the mediating role of religious
coping.

Religion constitutes an integral part of the lives of many
people around the world (Zhang et al., 2017) and has a beneficial
effect on their personal adaptation (Zarzycka and Zietek, 2019).
A growing number of studies suggests that people often turn to
various aspects of religion in stressful situations (Zinnbauer and
Pargament, 1998; Koenig, 2009; Cassibba et al., 2014; Formoso-
Sudrez et al., 2022), in order to maintain a sense of control
(Sasaki and Kim, 2011), regain mental balance after experiencing
stress (Zinnbauer and Pargament, 1998), find meaning in life
(Pargament, 1997) and maintain appropriate social relations
(Pdez et al., 2018). Research also demonstrates that people with
high religious and spiritual commitment assess their lives more
positively, despite all possible negative circumstances (Koenig,
2012, 2020). They possess a higher level of well-being and display
lower scores within the sphere of perceived stress (Ramsay
et al,, 2019; Vishkin et al, 2019; Saud et al, 2020). Religion
can also be a source of distress. An example in this area is
religious struggles, which are described from the perspective of
religious stress coping theory (Pargament et al.,, 2000, 2005).
Religious struggles refer to forms of distress and conflict that
involve religious and spiritual realities (Zinnbauer et al., 1999).
Struggles occur when certain aspects of a person’s current belief
system, practices, or experiences become the center of negative
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thoughts and emotions, worry, or conflict (Exline, 2013; Exline
et al,, 2014). Research has shown that religious struggles and
tensions negatively correlated with well-being, life satisfaction,
quality of life, self-esteem, coping resources, internal locus of
control, optimism, gratitude, prosocial sensitivity, and prosocial
behavior (Koenig, 2012, 2020; Lucchetti and Lucchetti, 2014;
Abdel-Khalek, 2019; Lucchetti et al., 2021; Konaszewski et al.,
2022). In our opinion, in the context of the presented research
results, it is worth taking a closer look at both the direct religious
relationship between coping with mental well-being and the
indirect role of religious coping in the relationship between
resilience and mental well-being.

The holistic perspective on mental
well-being

Research pertaining to psychological well-being highlights
two research directions that can be distinguished, on the
basis of theoretical assumptions and philosophical traditions:
one concerns human happiness (hedonistic perspective; see
e.g, Ryan and Deci, 2001), while the second is related
to human potential (eudaimonic perspective; see e.g., Ryff
and Singer, 1998). Moreover, numerous studies indicate
that mental well-being is a multidimensional phenomenon
that combines hedonistic and eudaimonic aspects (Stewart-
Brown, 2013, 2016). In hedonistic terms, well-being consists
of subjective happiness and refers to the experience of
pleasure rather than dissatisfaction, including all judgments
regarding the good and bad elements of life. This means that
happiness cannot be reduced to physical hedonism, because
it can be gained by achieving goals or worthwhile results
in various fields (Diener et al, 1998; Diener, 2000). On
the other hand, in the eudaimonic approach, the essence
of well-being is associated with the idea of living in
harmony with oneself. Eudaimonic well-being goes beyond
the sense of pleasure in the life of an individual and
encompasses a higher degree of psychosocial integration,
broadly understood as a “good life” (Waterman, 1993). In
turn, the holistic perspective assumes that mental well-being
includes hedonistic (positive feelings, affects, emotions) and
eudaimonic (positive functioning, mentality and relationships)
dimensions (Stewart-Brown, 2013, 2016; Lyu et al, 2021).
The hedonistic dimension relates to feelings, i.e., emotional
well-being, and manifests itself, for example, in the form of
positive and negative affects and satisfaction with life. Feelings
are viewed as a state of mind that can vary depending
on the situation, which is often beyond the control of an
individual (Stewart-Brown, 2016). The eudaimonic dimension
is related to the functioning of an individual, both on
a personal and social level (e.g., mental or social well-
being). This type of well-being is achieved through the
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development of character traits and behaviors (Stewart-Brown,
2013, 2016).

Different concepts of resilience

Many life events affect well-being (Luhmann et al,, 2012).
Personality traits also have a significant impact on the level of
well-being. A meta-analysis of research results demonstrated
that neuroticism is most strongly related with well-being.
Other traits, related to a lesser extent, include repressiveness,
trust, emotional stability, locus of control, hardness, positive
affect and self-esteem (DeNeve and Cooper, 1998). Resilience
is also a trait linked to well-being. Resilience is described
as an umbrella term, the symbolism of which expresses well
the entirety of theoretical and research approaches in this
area (Konaszewski, 2020). Depending on how it is described,
explained, and delimited, different concepts of resilience can
be distinguished: resilience as a trait, as a process, as a
capability, or as an outcome. Defined as a dynamic process,
resilience reflects relatively good adaptation, i.e., the positive
adaptation of an individual despite the threats, adversities, or
traumas they experience. This process involves the interplay
of a spectrum of risk factors, vulnerabilities, and protective
factors (Luthar et al., 2000; Masten, 2001; Wright and Masten,
2005; Windle et al.,, 2008; Windle, 2011). Resilience has also
been defined as the ability to bounce back or recover from
stress, to adapt to stressful circumstances, to not become
ill despite significant adversity, and to function above the
norm in spite of stress or adversity (Smith et al, 2008). In
turn, Bonanno et al. (2011) view resilience as a pattern of
outcomes after potentially traumatic events characterized by a
stable trajectory of healthy mental and physical functioning.
In this approach, resilience is the manifestation of emotional,
behavioral, or health outcomes that meet or exceed normative
developmental milestones, behavioral functioning, or emotional
well-being despite exposure to significant life challenges
(Hilliard et al., 2015).

Relationships between resilience as a
personality trait and mental well-being

In our study resilience, understood as a personality
trait, alleviates the negative effects of stress, promotes the
ability to cope with changes or adversities and supports
adaptation in difficult situations. Persons with high levels
of resilience are able to adapt to overwhelming adversities
and restore balance to life, avoiding the potentially harmful
effects of stress. The strength of resilience is influenced
by life circumstances and interventions undertaken (Wagnild
and Young, 1993). Studies have demonstrated a significant
positive relationship between resilience and both hedonistic
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and eudaimonistic well-being (Wagnild and Young, 1993;
Abolghasemi and Varaniyab, 2010; Windle, 2011; Ya et al,
2012; He et al.,, 2013; Liu et al, 2013; Aiena et al., 2015;
Di Fabio and Palazzeschi, 2015; Smith and Hollinger-Smith,
2015; Surzykiewicz et al., 2019). Moreover, resilience affects
well-being not only directly but also indirectly through
its impact on the ability to cope with stress. It makes
it easier to mobilize oneself to take remedial actions in
stressful situations.

Relationships between resilience as a
personality trait and coping

Carver et al. (1989) emphasize the significant influence of
resilience on coping; it determines the selection of specific
coping strategies. Research demonstrates that the higher the
resilience level, the wider the range of applied strategies (Bogar
and Hulse-Killacky, 2006) and the greater the propensity to
use problem-focused strategies and the lower the likeliness of
using strategies focused on negative emotions and the need
to discharge them (Boyden and Mann, 2005; Campbell-Sills
et al., 2006; Chen, 2016; Konaszewski et al., 2019). As has
already been indicated, research confirms the mediating role
of coping in the relationship between resilience and well-being
(Sojo and Guarino, 2011; Malkog¢ and Yalgin, 2015). As far as
our knowledge goes, there have been no studies analyzing the
mediating role of one of the important, especially in the case
of believers and practitioners, ways of coping with difficult life
situations, i.e., religious coping. This is why we believe it is
worth exploring the relationships connecting religious coping,
resilience, and well-being.

Positive and negative religious coping

In the last three decades, in terms of searching for
sources of inner strength in difficult situations, theoretical
concepts and scientific studies have confirmed the special
role of religious coping (Pargament et al, 1990, 2000, 2001;
VanderWeele, 2017; Weinberger-Litman et al., 2020). Religious
coping is a multidimensional construct, with positive and
negative aspects (Ano and Vasconcelles, 2005). Religious coping
involves a number of cognitive and behavioral techniques
aiding the individual to cope with or adapt to difficult life
situations (Pargament et al,, 2013). Positive religious coping
is associated with the positive commitment of individual
forces in the sphere of religion. Examples of positive coping
include seeking religious and spiritual support, positive
religious judgment, and the individual’s interactions with
God. The negative religious coping pattern manifests itself,
inter alia, in dissatisfaction with God and the religious
community, or negative feelings towards a given event,
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perceived as God’s punishment or as the actions of the devil
(Krok, 2014, 2015).

Relationships between positive and
negative religious coping and mental
well-being

An intensified stream of research on adaptive resources
has emerged recently, with positive and negative religious
coping having been recognized as important predictors of
contentment, life satisfaction and quality of life (Koenig et al.,
2012; Koenig, 2018; Oman, 2018). Numerous studies have
also confirmed that religious coping is an important predictor
of well-being (Burker et al, 2004; Rippentrop et al, 2005;
Zwingmann et al., 2006; Trevino et al., 2010; Hawkes et al,,
2021). The results obtained regarding the relationship of positive
religious coping with well-being are less unambiguous than data
demonstrating the mutual relationship between well-being and
negative religious coping. Certain studies have demonstrated
that positive religious coping is linked with a high level of
well-being (Pargament et al., 2001; Cole, 2005; Wnuk, 2007;
Scandrett and Mitchell, 2009). However, in other studies,
the relationship between the two variables proved to be
insignificant (Fitchett et al., 1999; Hebert et al., 2009; Krok,
2014). The data on negative religious coping and well-being
are much more consistent. Negative religious coping has
been linked with decreased quality of life, including poorer
physical and social functioning, vitality and mental health
(Pargament et al, 2001; Wnuk, 2007; Hebert et al., 2009;
Scandrett and Mitchell, 2009; Krok, 2014; Taheri-Kharameh
et al, 2016). Moreover, studies also show that particular
categories of religious struggle and tensions are linked with
high emotional distress, poorer indicators of health, and lower
quality of life and well-being, both in the normal population
and in various clinical trials (Exline, 2013; Zarzycka, 2017).
Studies have demonstrated that religious doubts negatively
correlated with well-being, with the effect stronger in younger
people than in older people (Krause et al, 1999). A similar
negative relationship pattern was observed between divine,
demonic struggle, moral struggle, ultimate meaning struggle and
well-being (Abu-Raiya et al,, 2015; Zarzycka and Puchalska-
Wasyl, 2019). Only certain studies presented the relationship
between demonic struggle and well-being as insignificant and
the relationship between moral struggle and well-being as
positive (Zarzycka et al.,, 2020). And so, adjustment to specific
religious and spiritual struggles may have a distinct role in
predicting satisfaction with life and well-being (Wilt et al,
2016). It can therefore be concluded that the results of research
in this area indicate a clearly defined negative relationship
between well-being and negative religious coping. In contrast,
relationships between positive religious coping and well-being
are less consistent. This is why it is worth taking a closer
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look at the relationships between multidimensional well-being
and individual strategies involved in positive and negative
religious coping.

Purpose of the study

The purpose of the study was to gain insight into reciprocal
relationships between trait resilience and mental well-being.
We conducted mediation analysis due to the prominent role
of mediating variables in psychological theory and research.
Mediation analysis is considered an essential research tool,
and it “..is now almost mandatory for new social-psychology
manuscripts” (Bullock et al.,, 2010, p. 550). Although research
demonstrates that the relationship between resilience and mental
well-being is partially mediated by stress-related variables, no
study has taken into account the mediating role of religious
coping. Our research aims to fill this gap. In the study, we
examine the mediating role of positive and negative religious
coping in the relationship between trait resilience and mental
well-being. Religious coping is remarkably crucial for practicing
Catholics. Research on well-being and religious aspects is
undertaken quite often in our times, but it does not take into
account mental well-being as a whole. In line with the literature
review presented above, a conclusion can be drawn that the
research to date presents well-being in either hedonistic or
eudaimonic terms. By focusing on a single dimension of well-
being, research fails to yield conclusive results. This is why,
in our opinion, it is worth introducing a multidimensional
approach to well-being, combining hedonistic and eudaimonic
aspects (Stewart-Brown, 2013, 2016), in order to describe the
relationship between resilience, mental well-being, and religious
coping in more detail. Furthermore, in the study, we analyze the
mediating role of both variants of religious coping, i.e., positive
and negative, along with specific strategies within the scope of
religious coping strategies in a group of practising Catholics.

Method

Participants and procedure

The study was carried out in the winter of 2020 in Poland
during the second wave of the COVID-19 pandemic, with
the consent of the university ethics committee. Participants
were 317 people aged 19-60 years (M = 24.34; SD = 6.30),
including 75% women. Selecting the sample was purposeful.
The research covered people identifying themselves as practising
Catholics. No additional recruitment criteria were required.
The invitation to participate in this study was sent using the
academic websites of the University of Bialystok and Cardinal
Stefan Wyszynski University in Warsaw. The link was sent
to full-time and part-time students. The link to the survey
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was active from December 1 to December 20. The Google
Forms platform was used to collect data. Participants who
expressed their willingness to take part in the study received
a link to the online questionnaire, with an access password.
Each participant provided their informed consent to anonymous
participation in the study. After giving consent, the respondents
indicated their gender and age, and then completed the RS-14
(trait resilience), RCOPE (religious coping), and WEMWBS
(mental well-being) scales. All procedures performed in the
study involving human participants were under the ethical
standards of the Ethics Committee of the University of
Bialystok in Bialystok. The survey was anonymous and did not
require providing any personal data. More details are presented
in Table 1.

Research tools

Trait resilience

For the measurement of resilience, understood as a
personality trait, the Resilience Scale 14 (RS-14) by Wagnild and
Young (1993) was used. This tool consists of 14 statements.
Participants are asked to respond to each of them using a 7-point
scale from 1: I disagree to 7: I agree. The distribution of points
within the RS-14 scale is in the area of 14-98. Polish adaptation
studies validated the original one-dimensional structure of the
RS-14 (Surzykiewicz et al,, 2019). The reliability of the scale,
calculated using Cronbach’s a coefficient, was a = 0.85 for the
entire sample.

Religious coping

To measure religious coping we used the Polish version
of the Religious Coping Questionnaire RCOPE (Pargament
et al,, 2000), which was adopted by Talik and Szewczyk (2008).
The religious strategies under consideration represent a broad
spectrum of the studied reality—they include positive and
negative, passive, active, and interactive strategies relating to
God and the Church. The complexity and multidimensionality
of the phenomenon have been confirmed by the results of
factor analysis. The Polish version of the RCOPE consists of
105 items on 16 scales, with both positive (9) and negative
(7) religious strategies, but only 85 items are diagnostic.
People respond to the items on a 4-point Likert scale, with

TABLE 1 Baseline characteristics of respondents.

Study groups Women Men
Sex N (%) 237 (75) 80 (25)
Age Mean (SD) 24.35(6.75) 24.30 (4.73)

Range 19-60 19-50
Country participating in the study Poland
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their answers ranging from 0, “not at all” to 3, “a great
deal” They assess the degree to which they make use of
various religious coping strategies (positive: o = 0.91 and
negative: a = 0.71). The scores are calculated from the
16 scales (Talik, 2009, 2011, 2013; Talik and Szewczyk,
2008). The positive religious strategies are as follows: Life
Transformation (LT)—looking to religion for a radical change
in life; seeking a new direction for life, a = 0.92; Active
Religious Surrender (ARS)—voluntarily giving up control
to God in order to cope, a = 0.89; Seeking Support from
Priests/Members (SSM)—searching for comfort, prayers and
spiritual support from priests or church members, o = 0.84;
Religious Focus (RF)—engaging in religious activities to shift
the focus from the stressor, o = 0.85; Collaborative Religious
Coping (CRC)—partnership with God in problem solving,
and redefining the stressor through religion as benevolent,
o = 0.86; Pleading for Direct Intercession (PDI)—pleading to
God for a miracle or divine intercession, o = 0.78; Spiritual
Support (SS)—seeking and giving spiritual support to others,
o = 0.82; Religious Practices (RP)—active practising of and
faithfulness to religious principles, o = 0.86; and Benevolent
Religious Reappraisal (BRR)—redefining the stressor through
religion as benevolent and potentially beneficial, a = 0.85.
The negative religious strategies are as follows: Punishing
(PGR)—redefining the
punishment from God for the individuals sins, a = 0.86;

God Reappraisal stressor as a
Self-directing Religious Coping (SRC)—coping without God’s
help, o = 0.83; Demonic Reappraisal (DR)—redefining the
stressor as the act of the devil, o = 0.99; Passive Religious
Deferral (PRD)—passive waiting for God to control the
situation and solve the problem, a = 0.85; Spiritual Discontent
God’s
relationship with the individual in a stressful situation,

(SD)expressing  dissatisfaction and anger about
o = 0.84; Reappraisal of God’s Power (RGP)—questioning
God’s power to influence the stressful situation, a = 0.66; and
Religious Discontent (RD)—dissatisfaction with congregation
members and questioning the Church’s teaching, a = 0.71

(Talik and Szewczyk, 2008).

Mental well-being

The Warwick-Edinburgh Mental ~Well-being  Scale
(WEMWBS) was applied to measure mental well-being
(Stewart-Brown et al., 2011). In the view of the authors,
psychological well-being covers the hedonistic and eudaimonic
dimensions. States of happiness and satisfaction with life,
positive psychological functioning, good relationships with
others and self-realization/acceptance (Tennant et al., 2007;
Stewart-Brown and Janmohamed, 2008). Participants were
asked to respond to 14 items on a 5-point Likert scale: from 1
(“none of the time”) to 5 (“all of the time”). The distribution of
points within the WEMWBS scale is within the area of 14-70.
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Polish adaptation studies validated the original one-dimensional
structure of the WEMWBS (Konaszewski et al,, 2021b). The
reliability of the scale, calculated with Cronbach’s o coefficient,
turned out to be high and amounted to o = 0.92 across the entire
sample.

Data analysis

An a priori G*Power 3.1. analysis was conducted to
determine the suitable sample size. We used the suggested
higher power criteria of 0.95 and a critical significance level
of a of 0.05 to identify a medium effect size of f> = 0.15.
The total number of variables is 18. G*Power analysis with
the above-mentioned parameters would demand a sample of
at least 208 participants. Pearson’s correlation analysis was
used to determine the relations between the variables. The
mediation model was assessed using Hayes’ Process macro. The
significance level was determined at p < 0.050. Furthermore,
the false discovery rate (FDR; Benjamini-Hochberg correction)
method was used to minimalize the risk of making a type
I error in multiple comparisons. The effect size was assessed
based on R2?. Data analysis was conducted in IBM SPSS
Statistics 26. The PROCESS macro in version 3.2 (Hayes, 2013)
was applied to control whether the dimensions of RCOPE
would mediate the relationship between trait resilience and
mental well-being. Trait resilience acted as the independent
variable and mental well-being as the dependent variable. Life
Transformation, Active Religious Surrender, Seeking Support
from Priests/Members, Religious Focus, Collaborative Religious
Coping, Pleading for Direct Intercession, Spiritual Support,
Religious Practices, Benevolent Religious Reappraisal, Punishing
God Reappraisal, Self-directing Religious Coping, Demonic
Reappraisal, Passive Religious Deferral, Spiritual Discontent,
Reappraisal of God’s Power and Religious Discontent were
treated as mediating variables (separately). Consequently, we
analyzed 14 single-level mediation models (Model no. 4),
comprising three-variable systems. Age and sex were considered
as potential covariates in all models and were retained
if significantly related to mental well-being. The bootstrap
estimates and 95% confidence intervals (CI) for the indirect
effects were gained through the procedure of 5,000 bootstrapped
samples.

Results

The average value of overall positive religious coping
(M = 76.59; SD = 26.12) indicated a high degree of this type
of coping within the studied group (seventh sten; Talik, 2013).
On the other hand, the value of the mean of general negative
religious coping (M = 29.74; SD = 14.78) demonstrated the
average intensity of this variable within the studied group (sixth
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sten; Talik, 2013). As far as positive religious coping strategies
go, the lowest values were recorded for seeking support from
priests/members (M = 6.09, SD = 3.90), and the highest were
recorded for religious practices (M = 15.08; SD = 4.33). In turn,
in the group of negative strategies, the respondents rarely applied
the religious discontent strategy (M = 2.27, SD = 1.34), with the
most popular being self-directing religious coping (M = 5.95,
SD = 2.94). The remaining descriptive results, as well as the
results of the correlation analysis, are presented in Table 1.

The correlation analysis demonstrated that resilience
significantly and positively combines with mental well-being
and individual strategies of positive copings, such as active
religious surrender, collaborative religious coping, spiritual
support and religious practice. The relationship between
resilience and positive coping was irrelevant. On the other
hand, there was a significant relationship between resilience
and the total score of negative religious coping. We also
noticed significant negative relationships between resilience
and punishing god reappraisal, demonic reappraisal, passive
religious deferral, spiritual discontent and religious discontent.
The relationships between negative and positive religious coping
with mental well-being were irrelevant. Within the group
of positive strategies of religious coping, three significant
and positive associations with mental well-being were noted:
collaborative religious coping, spiritual support and religious
practices, whereas the group of negative strategies contained
only two significant associations with mental well-being. The
punishing god reappraisal and spiritual discontent strategies
were connected negatively with mental well-being. The values
of correlation coefficients are presented in Table 2; the analysis
also takes into account the correlations between the individual
religious coping strategies.

Bootstrap sampling analysis (5,000) with 95% confidence
intervals displayed several significant partial mediators for
the relationship between resilience and mental well-being. An
important mediator was the total score of negative religious
coping, three detailed strategies of negative coping (demonic
reappraisal, passive religious deferral, spiritual discontent) and
one strategy of positive religious coping (religious practices).
The total effect (¢ path) amounted to f = 0.68 (t = 16.35,
p < 0.001; R? = 0.46). In the case of the total score of negative
religious coping, the regression coefficient of the independent
variable on the mediator (a path) amounted to f = —0.29
(t = —5.36, p < 0.001; R? = 0.10). The mediator regression
coefficient on the dependent variable with simultaneous control
of the independent variable (b path) amounted to f = 0.14
(t = 3.17, p = 0.002; R? for the entire model = 0.48).
Mediation increased the strength of the relationship between
resilience and mental well-being in a direct effect (¢’ path)
0.72 (t = 16.80, p < 0.001). Figure 1
shows the relationship between resilience and mental well-being

amounted to S =

with negative religious coping as a mediator (age and sex as
covariates).

frontiersin.org


https://doi.org/10.3389/fnbeh.2022.954382
https://www.frontiersin.org/journals/behavioral-neuroscience
https://www.frontiersin.org/journals/behavioral-neuroscience#articles
https://www.frontiersin.org

(covariates)
T

Age f=-.08*%
Sex f = .04 (ns)

o0
k=]
5}
=
©
uuuuuuuuuuuu z
=
g
=
W
on
g *
¥
W =
—=
@« g
| 2 s % |¥
| e _ o=
= x |Q
) g
2 Vg
% S S
=
)
)
Z
*
& I
H S
Iy =]
N g
(-3 =
I e z
Q ~

Negative religious coping as mediator in relationship between
resilience and mental well-being (age and sex as covariates).

FIGURE 1

—0.21

0.04), b path totaled f = 0.11

The a path for demonic reappraisal totaled f

(t = —3.85 p < 0.001; R?
(t = 2.66, p = 0.008; R? for the entire model = 0.47) with the

¢ path totaling B = 0.70 (t = 16.70, p < 0.001). The a path
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Table 3.

Discussion

The purpose of the study was to examine the relationship

Similarly, like our

between resilience and mental well-being. We extended the
scope of analysis and examined both direct and indirect
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TABLE 3 The role of religious coping strategies on resilience and mental well-being (N = 317).

a Path b Path cPath c'Path Indirect effect and B (SE) 95% CI Lower upper

Positive religious coping

RE — LT — WB —0.04 —0.01 0.68*** 0.68*** 0.0001 (0.0029) —0.0057; 0.0070
RE — ARS — WB 0.12%* —0.04 0.68*** 0.68*** —0.0055 (0.0061) —0.0195; 0.0056
RE — SSM — WB 0.04 0.07 0.68*** 0.67* 0.0029 (0.0045) —0.0048; 0.0135
RE — RF — WB 0.01 0.01 0.68*** 0.68*** 0.0001 (0.0024) —0.0048; 0.0056
RE — CRC — WB 0.19%** 0.01 0.68*** 0.68*** 0.0025 (0.0086) —0.0140; 0.0214
RE — PDI - WB 0.05 0.05 0.68*** 0.68™** 0.0022 (0.0044) —0.0053; 0.0130
RE — SS — WB 0.14** 0.05 0.68*** 0.67*** 0.0069 (0.0070) —0.0043; 0.0237
RE — RP — WB 0.18** 0.12** 0.68*** 0.66*** 0.0212 (0.0119) 0.0019; 0.0475
RE — BRR — WB 0.06 0.02 0.68*** 0.68™** 0.0011 (0.0040) —0.0047; 0.0118
RE — PRC — WB 0.09 0.04 0.68*** 0.68*** 0.0038 (0.0054) —0.0048; 0.0173
Negative religious coping

RE — PGR — WB —0.26™* 0.05 0.68*** 69** —0.0116 (0.0128) —0.0406; 0.0106
RE — SRC — WB —0.06 0.11** 0.68*** 0.68*** —0.0059 (0.0073) —0.0227; 0.0072
RE — DR — WB —0.21%* 0.11** 0.68*** 70%* —0.0238 (0.0120) —0.0510; —0.0044
RE — PRD — WB —0.25™** 0.11% 0.68"** 70%%* —0.0257 (0.0129) —0.0551; —0.0045
RE — SD — WB —0.32%** 0.10*¢ 0.68*** 71 —0.0309 (0.0171) —0.0663; —0.0004
RE — RGP — WB —0.09 0.13** 0.68*** 0.69*** —0.0111 (0.0090) —0.0313; 0.0035
RE — RD — WB —0.19™* 0.03 0.68*** 0.68™** —0.0047 (0.0090) —0.0243; 0.0125
RE — NRC — WB —0.29*** 0.14** 0.68*** 727 —0.0389 (0.0163) —0.0744; —0.0111

*p < 0.05 *p < 0.01; **p < 0.001; *not significant using an FDR of 0.05; RE, resilience; WB, mental well-being; LT, Life Transformation; ARS, Active Religious Surrender;
SSM, Seeking Support from Priests/Members; RE, Religious Focus; CRC, Collaborative Religious Coping; PDI, Pleading for direct Intercession; SS, Spiritual Support; RP,
Religious Practices; BRR, Benevolent Religious Reappraisal; PRC, total score of Positive Religious Coping; PGR, Punishing God Reappraisal; SRC, Self—directing Religious
Coping; DR, Demonic Reappraisal; PRD, Passive Religious Deferral; SD, Spiritual Discontent; RGP, Reappraisal of God’s Power; RD, Religious Discontent; NRC, total score of
Negative Religious Coping; a path, effect of the independent variable on the mediator; b path, effect of the mediator on the dependent variable; c path, effect of the independent
variable on the dependent variable; ¢’ path, direct effect of the independent variable on the dependent variable while controlling for the mediator. Effects are adjusted for age

and sex.

predecessors, we focused on mediating role of stress-related
variables and examined the mediating role of religious coping.
That mechanism has not been explored yet, to the best of
our knowledge. The aim of this study was to demonstrate the
mediating role of positive and negative religious coping in the
relationship between the trait of resilience and mental well-
being. Our study analyzed both the mediating role of both
types of religious coping, as well as particular strategies in
the group of practising Catholics. As Pargament (1992) points
out, ways of religious coping are interrelated; when faced with
difficult situations, individuals may apply many positive and
negative strategies. The results of our research indicate that the
respondents when in difficult situations, used positive religious
coping more willingly than negative coping. The average value
of religious coping indicated a high peak in positive coping
and moderate results in the case of negative coping. The most
frequently used positive strategy was religious practices, and
the least frequent was seeking support from priests/members.
High scores in religious practices might be considered not only
as a useful coping strategy but also as an expression of being
religious for Polish Catholics. Low scores on seeking support
from priests may be related to restricted immediate access to
them during the COVID-19 pandemic. In turn, self-directing
religious coping was the strategy most often used in the group of
negative strategies, with religious discontent as the least frequent.
A clear propensity to use positive strategies can be seen as a
personal resource for practising Catholics. On the other hand,
the use of negative religious coping strategies can be linked
with a relatively stable tendency to experience tensions related
to matters of faith and one’s relationship with God (Zarzycka,
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2017). It should also be taken into account that negative religious
coping can be triggered when the level of difficulties experienced
by the individual is so great that it exceeds the resources that were
sufficient to deal with everyday problems (Hrecinski, 2017).

Relationships between resilience,
religious coping, and mental well-being

The obtained results displayed a significant relationship
between resilience and mental well-being. Similarly to the
studies of our predecessors, our research also demonstrated
that the higher the intensity of resilience, the higher the level
of mental well-being (Abolghasemi and Varaniyab, 2010; Ya
et al., 2012; He et al., 2013; Liu et al., 2013; Aiena et al., 2015;
Di Fabio and Palazzeschi, 2015; Smith and Hollinger-Smith,
2015; Surzykiewicz et al., 2019; Konaszewski et al., 2021a). The
relationship between resilience and general negative religious
coping was also important but low. The results confirmed the
negative nature of this relationship (McIntire and Duncan, 2013;
Rezapur-Shahkolai et al., 2017; Konaszewski et al., 2020). The
results obtained regarding the relationship between resilience
and negative religious coping are consistent with previous
research that has shown that the higher the level of resilience,
the lower the tendency to use strategies focused on negative
emotions and the need to discharge them (Boyden and Mann,
2005; Campbell-Sills et al., 2006; Chen, 2016; Konaszewski
et al.,, 2019). Thus, it can be concluded that resilience is related
to the tendency to view difficult events in terms of God’s
punishment, religious passivity, or experiencing dissatisfaction
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with God and the church. In other words, the tendency
to use negative religious coping is associated with reduced
levels of resilience resources and therefore is consistent with
previous research (Pargament et al., 1990, 2000, 2001; Fallot and
Heckman, 2005). To perceive God as a punisher, to experience
abandonment by God, and “spiritually desert” experiences
closely relate to phases of spiritual dryness (Biissing et al,
2013, 2021). Research demonstrates that feelings of spiritual
dryness are associated with perceived stress, depression, anxiety,
and emotional exhaustion (Biissing et al., 2013). Experiencing
spiritual dryness is also linked to poor mental well-being.
A study conducted during the COVID-19 pandemic among
Iranian Muslims showed that spiritual dryness is moderately
related to lower life satisfaction and marginally related to
poor well-being (Biissing et al., 2021). Furthermore, spiritual
dryness can lead to either a loss of faith or spiritual growth
(Biissing et al., 2020).

In the study the relationship between resilience and general
positive religious coping was irrelevant. Similar relationships
were established, among others, in studies by Jans-Beken (2019)
and Konaszewski et al. (2020). The lack of relationship between
the variables may be due to the fact that resilience represents an
active, problem-solving approach to stressful situations, while
positive religious coping represents a more passive, avoidance-
oriented approach, such as focusing on religion to stop worrying
about my problems, or “surrendering to God’s will”” This
does not imply that positive religious coping only includes an
avoidant approach to difficult situations.

Although the relationship between overall negative religious
coping and mental well-being was negligible, we found a
significant and negative relationship between mental well-being
and two component strategies: punishing god reappraisal
and spiritual discontent. And so, the results of our study
have not confirmed the findings existing so far, indicating
that negative religious coping is generally associated with
decreased well-being (Pargament et al, 2001; Wnuk, 2007;
Hebert et al., 2009; Scandrett and Mitchell, 2009; Krok, 2014;
Taheri-Kharameh et al, 2016). Although the mechanisms
underlying the described relationships have not been clearly
established, one possibility is that punishing God’s reappraisal
and spiritual discontent may decrease well-being by reducing
people’s efforts to stay healthy while serving as a trigger for
risky behaviors. Park et al. (2009) showed that negative religious
coping was associated with lower medication adherence and
medication use, as well as higher levels of alcohol use among
patients. In addition, although some individuals agree with the
belief that God is forgiving, at the same time their personal
experiences are associated with a sense of unforgiveness on
the part of God. Feeling unforgiveness triggers fear of God’s
punishment, which results in reduced well-being (Zarzycka,
2017). Also, experiencing doubt in terms of faith is not
foreign to members of religious communities (Krause et al.,
1999). It can be inferred that struggles involving spiritual
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discontent are associated with poorer psychological functioning.
This relationship pattern has been repeated in many studies,
and as the results of longitudinal studies suggest that this
relationship may weaken over time (Zarzycka, 2017). Also in
the case of overall positive coping, we have not noticed any
significant relationship between this variable and mental well-
being. Only three strategies (collaborative religious coping,
spiritual support and religious practices) have shown positive
relationships with mental well-being. The results of our studies
indicate that the holistic concept of mental well-being may
not prove helpful in the analysis of the relationship with
religious coping, due to its hedonistic dimension, which focused
more on seeking pleasure and positive experiences and high
satisfaction with life than on the individual’s involvement in
dealing with existential challenges posed by life (Keyes et al.,
2002).

The mediating effects of negative and
positive religious coping between
resilience and mental well-being

The analysis of mediation has demonstrated that taking
into account within the model of the general negative religious
coping and the strategies of demonic reappraisal, passive
religious deferral, and spiritual discontent have intensified the
positive relationship between resilience and mental well-being,
which point to the appearance of the suppression phenomenon.
We controlled age and sex as statistically significant covariates
in our analyzes, so that the mediation effects obtained were
devoid of the influence of those critical variables on the
models. It is a well-established fact that religious struggle
and negative coping can harm mental health (Ellison et al,
2010; Exline, 2013; Wilt et al, 2016), although studies by
Zarzycka and Zietek (2019) demonstrated that demonic and
moral religious struggles can promote well-being, as they
can be a source of positive changes and lead to spiritual
growth. Demonic re-evaluation means accepting a stressful
situation as Satan’s work. More specifically, demonic evaluation
is a belief that the
a direct or indirect influence on someone or something
(Talik and Szewczyk, 2008). The ability to attribute negative
events to evil forces may facilitate some people in gaining

devil or other demonic forces have

a sense of support from their faith, as it allows them to
protect their image of God and their relationship with God
(Zarzycka and Zietek, 2019).

Religious passivity and dissatisfaction with God also enhance
the effect that resilience has on well-being. Research on the
function of faith can be helpful in understanding this result.
Many people firmly believe in a passive attitude, in which
expectations are emphasized for God to take control of the
situation; shifting responsibility for solving the problem to God
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will help in a stressful situation. On the other hand, expressing
dissatisfaction and anger mainly towards the attitude of God and
the Church towards a person in a stressful situation (feelings
of abandonment, rejection, of being unloved) may lead to
the mobilization of forces helpful in difficult situations. It is
consistent with the idea that religion offers individuals several
ways to maintain and increase their sense of well-being and
the possibility of spiritual growth and development (Spilka
et al, 1985). This perspective, present in the work by Batson
et al. (1993) on religious exploration, is based in part on
the assumption that religious doubt is beneficial and leads
to a deeper and more meaningful faith. Also, Tillich (1957)
argues that various strategies and struggles that may be
described as negative are not inherently wrong. Doubt and
dissatisfaction are not the opposite of faith; rather, they are
part of it.

Research results suggest that, in the case of well-being,
negative strategies should be ascribed significant importance.
It can be concluded that general negatively focused strategies,
including demonic reappraisal, passive religious deferral, and
spiritual discontent are an important part of faith (Hunsberger
et al, 1996, 2002; Kooistra and Pargament, 1999). It would
be difficult to imagine a deeply religious person who has
no moments of doubt, dissatisfaction, or passivity about their
religious beliefs. This struggle can be considered an effort to
preserve or transform an endangered spirituality. The struggles
themselves may focus on the expression of suffering, anger,
dissatisfaction, fear, and disorientation (Zarzycka, 2017). While
numerous studies confirm the negative relationship between
religious coping and well-being, quality of life and health studies
also exist that have not confirmed it (Hunsberger et al., 2002),
while still others have found positive relationships (Krause and
Wulff, 2004; Exline et al., 2014). Faced with such inconsistent
data, it is legitimate to ask about the mechanisms by which
we can explain the relationships between resilience, coping
strategies, and well-being. We have come to the conclusion
that the impact of resilience on mental well-being, through
negative religious coping strategies, depends on how we treat
them. This is demonstrated by some psychological theories,
for example by Erikson, Kohlberg, or Dabrowski, focusing
on positive disintegration; the function of moral conflicts
or crises inherent in development. They are a transitional
phase that can lead to both regression as well as maturity
and increased well-being (e.g., Erikson, 1968; Kohlberg, 1976;
Dabrowski, 1979). Our findings suggest that resilience increases
well-being through negative coping, considering low negative
coping as an immediate effect (a reactive process). This
finding confirms that demonic reappraisal, passive religious
deferral, and spiritual discontent can be part of a healthy
process and suggests that negative coping enhances the
relationship between resilience and mental well-being (Batson
and Schoenrade, 1991; Exline et al., 2014; Zarzycka and Zietek,
2019).
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Our analysis found that overall positive religious coping
did not mediate the relationship between resilience and mental
well-being. After taking detailed strategies into account, one
statistically significant mediation effect was obtained by religious
practices. Faithfulness to religious practices involves actively
practising and faithfully adhering to the teachings of one’s
religion (steering away from false teachings). The relationship
between resilience and mental well-being diminished when
this coping strategy was taken into account. In the remaining
cases, it was not noted that positive strategies mediate the
relationship between resilience and mental well-being. This
result is inconsistent with our expectations based on the theory
and the results of previous studies (Pargament et al.,, 2001;
Wnuk, 2007; Scandrett and Mitchell, 2009). In our study, we
made the assumption that positive religious counseling should
enhance the resilience effect on well-being within a group of
practising Catholics. The observed lack of mediation effect can
be explained by referring to the results of the meta-analysis
by Ano and Vasconcelles (2005), which demonstrated that
the relationship between positive religious coping and stress
is noticeable only in the long term. The results of this study
may therefore suggest that a positive appeal to religion protects
against long-term consequences of difficulties. Undoubtedly,
further exploration in this area is advisable.

Finally, it should be noted that the percentile bootstrap
confidence intervals for indirect effects calculated by PROCESS
are preferred for testing models with a large number of
potential mediators and do not require additional adjustments
(Taylor et al., 2008; Yzerbyt et al, 2018). Furthermore, in
multiple comparisons, the authors suggest leaving a 95%
confidence level for all confidence intervals in output at
5,000 number of bootstrap samples. On the other hand, because
of the risk of making a Type I error, it is common to use
corrections for multiple comparisons, which reduce the nominal
significance level of each test by a specified correction. The
disadvantage of such solutions is lowering the power of the
test, i.e., increasing the risk of making a type II error. FDR
is preferred in exploratory studies (Hochberg and Benjamini,
1990). After including this method in our study, the relationship
between spiritual discontent and well-being while controlling
for resilience proved to be statistically insignificant. The above
indicates a questionable mediation effect. If so, this result should
be interpreted with caution, and the analysis should be repeated
in future studies without using multiple comparisons. The
Benjamini-Hochberg correction did not affect the other revealed
relationship effects.

Practical implications
Our findings offer indications for the development of

resilience- and coping-based interventions to protect the mental
health and well-being of individuals. The results of this
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study generally indicate that the development of psychological
resources is able to help protect mental health from negative
coping. Resources such as resilience can be increased through
psychological intervention and treatment programs (Ritchie
etal., 2014).

Limitations

In our study, we have focused on the mediating role of
religious coping in the relationship between resilience and
mental well-being. For the purposes of further research, an
attempt should be made to verify the mediating role of
religious struggles and tensions. It is also worth taking into
account the level of religiosity and religious centrality in the
analyzes, as both of these factors can be potential moderators
of the relationship between resilience and well-being. Our study
has its limitations. The main limitation of the study is its
transverse character, excluding any conclusions regarding the
cause-and-effect relationships. Mediation analysis is able to test
the significance and perhaps the effect size of a hypothetical
mediator, assuming it is the actual mediator. On the other
hand, mediation analysis cannot determine whether a variable
is a unique (sole) mediator, and significant mediation tests
do not provide sufficient evidence to support the causal role
played by the intervening variable (mediator) in the model
being tested. Longitudinal studies are necessary to assess
resilience and the religious coping function of well-being, health,
and overall frame of mind. Another limitation is related to
the time period in which the study was conducted and the
characteristics of the studied sample. The data were collected
during the second wave of the COVID-19 pandemic and this
may have influenced the findings. Moreover, the participants
of our study were people aged 19-60 years, but with a
clear predominance of young people. Research demonstrates
that the depth of religiosity changes with age, and therefore
it can be observed that positive religious coping is more
often used by older people (Pargament, 1997). Therefore,
further research should consider a moderated mediation
analysis to compare the relationship between resilience, religious
coping, and well-being among younger and older (over
35 years of age) individuals due to the greater religiosity of
the latter.

Conclusion

This is the first study to investigate the role of religious
coping as a mediator in the relationship between resilience
and mental well-being. The obtained results demonstrate
the occurrence of the suppression effect in the case of
general negative religious coping and its three components.
Negative religious demonic reappraisal,

coping, passive
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religious deferral, and spiritual discontent enhance the

relationship between resilience and mental well-being.

Research has demonstrated no significant mediation
effect on overall positive religious coping. Among the
components of overall positive coping, only one strategy,
i.e., religious practices, had a significant effect. The effect of
resilience on mental well-being was diminished by the use of

religious practices.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed
and approved by the Ethics Committee of the Faculty of
Education of the University of Bialystok in Bialystok. The
patients/participants provided their written informed consent to
participate in this study.

Author contributions

KK, SS, MN, and JS: methodology, formal analysis,
writing—original draft preparation,
editing. KK: JS, KK,
administration and funding acquisition. All authors contributed

writing—review and
investigation. and MN: project

to the article and approved the submitted version.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those
of the authors and do not necessarily represent those of
their affiliated organizations, or those of the publisher,
the editors and the reviewers. Any product that may be
evaluated in this article, or claim that may be made
by its manufacturer, is not guaranteed or endorsed by
the publisher.

frontiersin.org


https://doi.org/10.3389/fnbeh.2022.954382
https://www.frontiersin.org/journals/behavioral-neuroscience
https://www.frontiersin.org/journals/behavioral-neuroscience#articles
https://www.frontiersin.org

References

Abdel-Khalek, A. M. (2019). Religiosity and subjective well-being in the Arab
context: addendum and extrapolation. Mental Health Religion Cult. 22, 860-869.
doi: 10.1080/13674676.2019.1687135

Abolghasemi, A., and Varaniyab, S. T. (2010). Resilience and perceived stress:
predictors of life satisfaction in the students of success and failure. Procedia Soc.
Behav. Sci. 5, 748-752. doi: 10.1016/j.sbspro.2010.07.178

Abu-Raiya, H., Pargament, K. I, Krause, N., and Ironson, G. (2015). Robust
links between religious/spiritual struggles, psychological distress and well-being
in a national sample of American adults. Am. J. Orthopsychiatry 85:565.
doi: 10.1037/0rt0000084

Agaibi, C. E., and Wilson, J. P. (2005). Trauma, PTSD and resilience: a review of
the literature. Trauma Violence Abuse 6, 195-216. doi: 10.1177/1524838005277438

Aiena, B. J., Baczwaski, B. J., Schulenberg, S. E., and Buchanan, E. M. (2015).
Measuring resilience with the RS-14: a tale of two samples. J. Pers. Assess. 97,
291-300. doi: 10.1080/00223891.2014.951445

Ano, G. G, and Vasconcelles, E. B. (2005). Religious coping and
psychological adjustment to stress: a meta-analysis. J. Clin. Psychol. 61, 461-480.
doi: 10.1002/jclp.20049

Armstrong, M. L, Birnie-Lefcovitch, S., and Ungar, M. T. (2005). Pathways
between social support, family wellbeing, quality of parenting and child resilience:
what we know. J. Child Fam. Stud. 14, 269-281. doi: 10.1007/s10826-005-5054-4

Batson, C. D., and Schoenrade, P. A. (1991). Measuring religion as quest:
(1) validity concerns. J. Sci. Study Religion 1, 416-429.

Batson, C. D., Schoenrade, P, and Ventis, W. L. (1993). Religion and the
Individual: A Social-Psychological Perspective. Oxford, UK: Oxford University
Press.

Beasley, M., Thompson, T., and Davidson, J. (2003). Resilience in response to
life stress: The effects of coping style and cognitive hardiness. Pers. Individual
Differences 34, 77-95. doi: 10.1016/S0191-8869(02)00027-2

Bogar, C. B., and Hulse-Killacky, D. (2006). Resiliency determinants and
resiliency processes among female adult survivors of childhood sexual abuse.
J. Counsel. Dev. 84, 318-327. doi: 10.1002/j.1556-6678.2006.tb00411.x

Bonanno, G. A., Westphal, M., and Mancini, A. D. (2011). Resilience to loss
and potential trauma. Annu. Rev. Clin. Psychol. 7, 511-535. doi: 10.1146/annurev-
clinpsy-032210-104526

Boyden, J., and Mann, G. (2005). Children’s risk, resilience and coping in extreme
situations. Psychology 3:26. doi: 10.4135/9781412976312.n1

Bullock, J., Green, D., and Ha, S. (2010). Yes, but what’s the mechanism? (don’t
expect an easy answer). J. Pers. Soc. Psychol. 98, 550-558. doi: 10.1037/a0018933

Burker, E. ], Evon, D. M., Sedway, J. A., and Egan, T. (2004). Religious coping,
psychological distress and disability among patients with end-stage pulmonary
disease. J. Clin. Psychol. Med. Settings 11, 179-193. doi: 10.1023/B:JOCS.
0000037612.31730.56

Biissing, A., Beerenbrock, Y., Gerundt, M., and Berger, B. (2020). Triggers of
spiritual dryness-results from qualitative interviews with religious brothers and
sisters. Pastoral Psychol. 69, 99-117. doi: 10.1007/s11089-020-00898-2

Biissing, A., Giinther, A., Baumann, K., Frick, E., and Jacobs, C. H. (2013).
Spiritual dryness as a measure of a specific spiritual crisis in catholic priests:
associations with symptoms of burnout and distress. Evid. Based Complement.
Alternat. Med. 2013:246797. doi: 10.1155/2013/246797

Biissing, A., Kerdar, S. H., Akbari, M. E., and Rassouli, M. (2021). Perceptions
of spiritual dryness in iran during the COVID-19 pandemic. J. Religion Health 60,
3347-3371. doi: 10.1007/s10943-021-01360-0

Campbell-Sills, L., Cohan, S. L., and Stein, M. B. (2006). Relationship
of resilience to personality, coping and psychiatric symptoms in
young adults. Behav. Res. Ther. 44, 585-599. doi: 10.1016/j.brat.2005.
05.001

Carver, C. S., Scheier, M. E, and Weintraub, J. K. (1989). Assessing
coping strategies: a theoretically based approach. J. Pers. Soc. Psychol. 56:267.
doi: 10.1037//0022-3514.56.2.267

Cassibba, R., Papagna, S., Calabrese, M. T, Costantino, E., Paterno, A,
Grangqvist, P, et al. (2014). The role of attachment to God in secular and
religious/spiritual ways of coping with a serious disease. Ment. Health Religion Cult.
17, 252-261. doi: 10.1080/13674676.2013.795138

Catalano, D., Chan, E, Wilson, L., Chiu, C.-Y,, and Muller, V. R. (2011).
The buffering effect of resilience on depression among individuals with
spinal cord injury: a structural equation model. Rehabil. Psychol. 56:200.
doi: 10.1037/a0024571

Behavioral Neuroscience

29

Chen, C. (2016). The role of resilience and coping styles in subjective
well-being among Chinese university students. Asia Pac. Edu. Res. 25, 377-387.
doi: 10.1007/s40299-016-0274-5

Cole, B. S. (2005). Spiritually-focused psychotherapy for people diagnosed with
cancer: a pilot outcome study. Mental Health Religion Cult. 8, 217-226. doi: 10.
1080/13694670500138916

Collishaw, S., Hammerton, G., Mahedy, L., Sellers, R, Owen, M. ],
Craddock, N, et al. (2016). Mental health resilience in the adolescent offspring
of parents with depression: a prospective longitudinal study. Lancet Psychiatry 3,
49-57. doi: 10.1016/52215-0366(15)00358-2

Cosco, T. D., Howse, K., and Brayne, C. (2017). Healthy ageing, resilience and
wellbeing. Epidemiol. Psychiatr. Sci. 26, 579-583. doi: 10.1017/S2045796017000324

Dabrowski, K. (1979). Dezintegracja pozytywna. Warszawa, Poland: Panstwowy
Instytut Wydawniczy.

DeNeve, K. M., and Cooper, H. (1998). The happy personality: a meta-analysis
of 137 personality traits and subjective well-being. Psychol. Bull. 124:197.
doi: 10.1037/0033-2909.124.2.197

Di Fabio, A., and Palazzeschi, L. (2015). Hedonic and eudaimonic well-being:
The role of resilience beyond fluid intelligence and personality traits. Front.
Psychol. 6:01367. doi: 10.3389/fpsyg.2015.01367

Diener, E. (2000). Subjective well-being: the science of happiness and a proposal
for a national index. Am. Psychol. 55:34. doi: 10.1037/0003-066X.55.1.34

Diener, E., Sapyta, J. J., and Suh, E. (1998). Subjective well-being is essential to
well-being. Psychol. Inquiry 9, 33-37. doi: 10.1207/s15327965pli0901_3

Ellison, C. G., Roalson, L. A., Guillory, J. M., Flannelly, K. J., and Marcum, J. P.
(2010). Religious resources, spiritual struggles and mental health in a nationwide
sample of PCUSA clergy. Pastoral Psychol. 59, 287-304. doi: 10.1007/s11089-009-
0239-1

Erikson, E. H. (1968). Identity Youth and Crisis. New York, NY, USA: WW
Norton and company.

Exline, J. J. (2013). “Religious and spiritual struggles,” in APA Handbook of
Psychology, Religion and Spirituality (Vol. 1): Context, Theory and Research, eds
K. I. Pargament, J. J. Exline, and J. W. Jones (Washington, DC, USA: American
Psychological Association), 459-475.

Exline, J. J., Pargament, K. L., Grubbs, J. B., and Yali, A. M. (2014). The religious
and spiritual struggles scale: development and initial validation. Psychol. Religion
Spirituality 6:208. doi: 10.1037/a0036465

Fallot, R. D., and Heckman, J. P. (2005). Religious/spiritual coping among women
trauma survivors with mental health and substance use disorders. J. Behav. Health
Serv. Res. 32, 215-226. doi: 10.1007/BF02287268

Fitchett, G., Rybarczyk, B. D., DeMarco, G. A., and Nicholas, J. J. (1999). The
role of religion in medical rehabilitation outcomes: a longitudinal study. Rehabil.
Psychol. 44, 333-353. doi: 10.1037/0090-5550.44.4.333

Formoso-Sudrez, A. M., Saiz, ], Chopra, D., and Mills, P. J. (2022).
The impact of religion and social support on self-reported happiness in
latin american immigrants in spain. Religions 13:122. doi: 10.3390/rel130
20122

Friedli, L. (2009). Mental Health, Resilience and Inequalities. Copenhagen,
Denmark: WHO Regional Office for Europe. Available online at: http://www.
euro.who.int/__data/assets/pdf_file/0012/100821/E92227.pdf. Accessed March 17,
2019.

Hawkes, C., Norris, K., Joyce, J., and Paton, D. (2021). Exploring resilience,
coping and wellbeing in women of refugee background resettled in regional
Australia. Front. Psychol. 12:704570. doi: 10.3389/fpsyg.2021.704570

Hayes, A. E. (2013). “Mediation, moderation and conditional process analysis,”
in Introduction to Mediation, Moderation and Conditional Process Analysis: A
Regression-Based Approach, (New York: Guilford Publications).

He, E, Cao, R, Feng, Z.,, Guan, H., and Peng, J. (2013). The impacts of
dispositional optimism and psychological resilience on the subjective well-being
of burn patients: a structural equation modelling analysis. PloS One 8:82939.
doi: 10.1371/journal.pone.0082939

Hebert, R., Zdaniuk, B., Schulz, R., and Scheier, M. (2009). Positive and negative
religious coping and well-being in women with breast cancer. J. Palliat. Med. 12,
537-545. doi: 10.1089/jpm.2008.0250

Hilliard, M. E., McQuaid, E. L., Nabors, L., and Hood, K. K. (2015). Resilience
in youth and families living with pediatric health and developmental conditions:
introduction to the special issue on resilience. J. Pediatr. Psychol. 40, 835-839.
doi: 10.1093/jpepsy/jsv072

frontiersin.org


https://doi.org/10.3389/fnbeh.2022.954382
https://doi.org/10.1080/13674676.2019.1687135
https://doi.org/10.1016/j.sbspro.2010.07.178
https://doi.org/10.1037/ort0000084
https://doi.org/10.1177/1524838005277438
https://doi.org/10.1080/00223891.2014.951445
https://doi.org/10.1002/jclp.20049
https://doi.org/10.1007/s10826-005-5054-4
https://doi.org/10.1016/S0191-8869(02)00027-2
https://doi.org/10.1002/j.1556-6678.2006.tb00411.x
https://doi.org/10.1146/annurev-clinpsy-032210-104526
https://doi.org/10.1146/annurev-clinpsy-032210-104526
https://doi.org/10.4135/9781412976312.n1
https://doi.org/10.1037/a0018933
https://doi.org/10.1023/B:JOCS.0000037612.31730.56
https://doi.org/10.1023/B:JOCS.0000037612.31730.56
https://doi.org/10.1007/s11089-020-00898-2
https://doi.org/10.1155/2013/246797
https://doi.org/10.1007/s10943-021-01360-0
https://doi.org/10.1016/j.brat.2005.05.001
https://doi.org/10.1016/j.brat.2005.05.001
https://doi.org/10.1037//0022-3514.56.2.267
https://doi.org/10.1080/13674676.2013.795138
https://doi.org/10.1037/a0024571
https://doi.org/10.1007/s40299-016-0274-5
https://doi.org/10.1080/13694670500138916
https://doi.org/10.1080/13694670500138916
https://doi.org/10.1016/S2215-0366(15)00358-2
https://doi.org/10.1017/S2045796017000324
https://doi.org/10.1037/0033-2909.124.2.197
https://doi.org/10.3389/fpsyg.2015.01367
https://doi.org/10.1037/0003-066X.55.1.34
https://doi.org/10.1207/s15327965pli0901_3
https://doi.org/10.1007/s11089-009-0239-1
https://doi.org/10.1007/s11089-009-0239-1
https://doi.org/10.1037/a0036465
https://doi.org/10.1007/BF02287268
https://doi.org/10.1037/0090-5550.44.4.333
https://doi.org/10.3390/rel13020122
https://doi.org/10.3390/rel13020122
http://www.euro.who.int/__data/assets/pdf_file/0012/100821/E92227.pdf
http://www.euro.who.int/__data/assets/pdf_file/0012/100821/E92227.pdf
https://doi.org/10.3389/fpsyg.2021.704570
https://doi.org/10.1371/journal.pone.0082939
https://doi.org/10.1089/jpm.2008.0250
https://doi.org/10.1093/jpepsy/jsv072
https://www.frontiersin.org/journals/behavioral-neuroscience
https://www.frontiersin.org/journals/behavioral-neuroscience#articles
https://www.frontiersin.org

Hochberg, Y., and Benjamini, Y. (1990). More powerful procedures for multiple
significance testing. Stat. Med. 9, 811-818. doi: 10.1002/sim.4780090710

sobie a stres i
17, 43-59.

radzenia
Studia  Psychol.

Hrecinski, P. (2017). Religijne
wypalenie zawodowe u nauczycieli
doi: 10_21697_sp_2017_17_2_03

sposoby
religii.

Hunsberger, B., Alisat, S., Pancer, S. M., and Pratt, M. (1996). Religious
fundamentalism and religious doubts: content, connections and complexity
of thinking. Int. J. Psychol. Religion 6, 201-220. doi: 10.1207/s15327582ijp
r0603_7

Hunsberger, B., Pratt, M., and Pancer, S. M. (2002). A longitudinal study of
religious doubts in high school and beyond: relationships, stability and searching
for answers. J. Sci. Study Religion 41, 255-266. doi: 10.1111/1468-5906.00115

Jans-Beken, L. (2019). The relationship of spiritual coping with resilience and
perceived stress: validation of the dutch spiritual coping questionnaire. Spiritual
Psychol. Counsel. 4, 93-108. doi: 10.12738/spc.2019

Johnson, S. J., Willis, S. M., and Evans, J. (2019). An examination of stressors,
strain and resilience in academic and non-academic UK university job roles. Int.
J. Stress Manage. 26:162. doi: 10.1037/str0000096

Kaczmarek, L., Sek, H., and Ziarko, M. (2011). Sprezysto$¢ psychiczna i zmienne
posredniczace w jej wplywie na zdrowie. Przeglad Psychol. 54, 29-46.

Keyes, C. L., Shmotkin, D., and Ryff, C. D. (2002). Optimizing well-
being: the empirical encounter of two traditions. J. Pers. Soc. Psychol. 82:1007.
doi: 10.1037/0022-3514.82.6.1007

Koenig, H. G. (2012). Religion, spirituality and health: the research and clinical
implications. ISRN Psychiatry 2012:278730. doi: 10.5402/2012/278730

Koenig, H. G. (2009). Research on religion, spirituality and mental health: a
review. Can. J. Psychiatry 54, 283-291. doi: 10.1177/070674370905400502

Koenig, H. G. (2018). Religion and Mental Health: Research and Clinical
Applications. New York: Academic Press.

Koenig, H. G. (2020). Ways of protecting religious older adults from the
consequences of COVID-19. Am. J. Geriatr. Psychiatry 28, 776-779. doi: 10.1016/j.
jagp.2020.04.004

Koenig, H. G., King, D. E., and Carson, V. B. (2012). Handbook of Religion and
Health. Oxford, UK: Oxford University Press.

Kohlberg, L. (1976). Moral stages and moralization: The cognitive-development
approach. Moral Dev. Behav. Theory Res. Soc. Issues 1, 31-53.

Konaszewski, K. (2020). Pedagogika Wrazliwa na Resilience.
Teoretyczno-Empiryczne. Krakéw: Oficyna Wydawnicza Impuls.

Konaszewski, K., Kolemba, M., and Niesiobedzka, M. (2019). Resilience, sense
of coherence and self-efficacy as predictors of stress coping style among university
students. Curr. Psychol. 40, 4052-4062. doi: 10.1007/s12144-019-00363-1

Konaszewski, K., Niesiobedzka, M., and Surzykiewicz, J. (2020). Validation of
the polish version of the brief resilience scale (BRS). PLoS One 15:e0237038.
doi: 10.1371/journal.pone.0237038

Studium

Konaszewski, K., Niesiobedzka, M., and Surzykiewicz, J. (2021a). Resilience and
mental health among juveniles: role of strategies for coping with stress. Health
Qual. Life Outcomes, 19:58. doi: 10.1186/s12955-021-01701-3

Konaszewski, K., Niesiobedzka, M., and Surzykiewicz, J. (2021b). Factor
structure and psychometric properties of a polish adaptation of the warwick-
edinburgh mental wellbeing scale. Health Qual. Life Outcomes 19:70.
doi: 10.1186/512955-021-01716-w

Konaszewski, K., Skalski, S. B., Niesiobedzka, M., and Surzykiewicz, J. (2022).
Religious struggles and mental health in the Polish population during the
COVID-19 pandemic. Mediation effects of resilience as an “ability to bounce back”.
J. Beliefs and Values 2022, 1-19. doi: 10.1080/13617672.2022.2075645

Kooistra, W. P,, and Pargament, K. I. (1999). Religious doubting in parochial
school adolescents. J. Psychol. Theol. 27, 33-42. doi: 10.1177/009164719902700103

Kotera, Y., Ting, S.-H., and Neary, S. (2020). Mental health of Malaysian
university students: UK comparison and relationship between negative mental
health attitudes, self-compassion and resilience. Higher Educ. 81, 403-419.
doi: 10.1007/s10734-020-00547-w

Krause, N., Ingersoll-Dayton, B., Ellison, C. G., and Wulff, K. M. (1999).
Aging, religious doubt and psychological well-being. Gerontologist 39, 525-533.
doi: 10.1093/geront/39.5.525

Krause, N., and Wulff, K. M. (2004). Religious doubt and health: exploring the
potential dark side of religion. Sociol. Religion 65, 35-56. doi: 10.2307/3712506

Krok, D. (2014). Religijny system znaczen i religijne radzenie sobie ze stresem a
eudajmonistyczny dobrostan psychiczny. Roczniki Psychologiczne 17, 647-664.

Behavioral Neuroscience

30

Krok, D. (2015). Religiousness, spirituality and coping with stress among late
adolescents: a meaning-making perspective. J. Adolesc. 45, 196-203. doi: 10.1016/j.
adolescence.2015.10.004

Liu, Y., Wang, Z., and Lii, W. (2013). Resilience and affect balance as
mediators between trait emotional intelligence and life satisfaction. Pers. Individual
Differences 54, 850-855. doi: 10.1016/j.paid.2012.12.010

Lu, C., Yuan, L., Lin, W,, Zhou, Y,, and Pan, S. (2017). Depression and resilience
mediates the effect of family function on quality of life of the elderly. Arch.
Gerontol. Geriatr. 71, 34-42. doi: 10.1016/j.archger.2017.02.011

Lucchetti, G., Koenig, H. G., and Lucchetti, A. L. G. (2021). Spirituality,
religiousness and mental health: a review of the current scientific evidence. World
J. Clin. Cases 9:7620. doi: 10.12998/wjcc.v9.126.7620

Lucchetti, G., and Lucchetti, A. L. G. (2014). Spirituality, religion, and health:
over the last 15 years of field research (1999-2013). Int. J. Psychiatry Med. 48,
199-215. doi: 10.2190/PM.48.3.e

Luhmann, M., Hofmann, W., Eid, M., and Lucas, R. E. (2012). Subjective
well-being and adaptation to life events: a meta-analysis. J. Pers. Soc. Psychol.
102:592. doi: 10.1037/a0025948

Luthar, S. S., Cicchetti, D., and Becker, B. (2000). The construct of resilience:
a critical evaluation and guidelines for future work. Child Dev. 71, 543-562.
doi: 10.1111/1467-8624.00164

Lyu, B., Li, W,, Xu, M., Chen, H., and Yang, Y. (2021). All normal occupations
are sunny and joyful: qualitative analysis of thai ladyboys’ occupational wellbeing.
Psychol. Res. Behav. Manage. 14:2197. doi: 10.2147/PRBM.S340209

Mak, K. K., Jeong, J., Lee, H.-K., and Lee, K. (2018). Mediating effect of internet
addiction on the association between resilience and depression among korean
university students: a structural equation modeling approach. Psychiatry Investig.
15:962. doi: 10.30773/pi.2018.08.07.2

Malkog, A., and Yalgin, I. (2015). Relationships among resilience, social support,
coping and psychological well-being among university students. Tiirk Psikolojik
Dansma ve Rehberlik Dergisi 5, 35-43. doi: 10.17066/PDRD.22119

Masten, A. S. (2001). Ordinary magic: resilience processes in development. Am.
Psychol. 56:227. doi: 10.1037//0003-066x.56.3.227

MclIntire, L., and Duncan, R. (2013). Associations among religious coping, daily
hassles and resilience. Arch. Psychol. Religion 35, 101-117. doi: 10.1163/15736121-
12341252

Oman, D. (2018). “Elephant in the room: why spirituality and religion matter for
public health,” in Why Religion and Spirituality Matter for Public Health (New York:
Springer, Cham), 1-16.

Paez, D., Martinez-Zelaya, G., Bilbao, M., Garcia, E E., Torres-Vallejos, J.,
Vargas, S., et al. (2018). Religiosity, psychosocial factors and well-being: an
examination among a national sample of chileans. Psychol. Religion Spirituality
10:138. doi: 10.1037/rel0000156

Pargament, K. L. (1992). Of means and ends: religion and the search for
significance. Int. J. Psychol. Religion 2, 201-229. doi: 10.1207/s15327582ijpr0204_1

Pargament, K. L. (1997). The Psychology of Religion and Coping: Theory, Research,
Practice. New York, NY, USA: Guilford Press.

Pargament, K. L, Ensing, D. S., Falgout, K., Olsen, H., Reilly, B., Van Haitsma, K.,
et al. (1990). God help me: (I): religious coping efforts as predictors of the
outcomes to significant negative life events. Am. J. Commun. Psychol. 18, 793-824.
doi: 10.1007/BF00938065

Pargament, K. I, Falb, K., Ano, G., and Wachholtz, A. B. (2013). “The religious
dimensions of coping,” in The Handbook of the Psychology of Religion, eds
R. F. Paloutzian, and C. L. Park (New York, NY, USA: The Guilford Press), 560-580.

Pargament, K. L, Koenig, H. G., and Perez, L. M. (2000). The many methods of
religious coping: development and initial validation of the RCOPE. J. Clin. Psychol.
56, 519-543. doi: 10.1002/(sici)1097-4679(200004)56:4 <519::aid-jclp6>3.0.c0;2-1

Pargament, K. I, Koenig, H. G., Tarakeshwar, N., and Hahn, J. (2001). Religious
struggle as a predictor of mortality among medically ill elderly patients: a 2-year
longitudinal study. Arch. Int. Med. 161, 1881-1885. doi: 10.1001/archinte.161.15.
1881

Pargament, K. I., Murray-Swank, N. A., Magyar, G. M., and Ano, G. G. (2005).
“Spiritual struggle: a phenomenon of interest to psychology and religion,” in Judeo-
Christian Perspectives on Psychology: Human Nature, Motivation and Change, eds
W. R. Miller and H. D. Delaney (Washington, DC, USA: American Psychological
Association), 245-268. doi: 10.1037/10859-013

Park, C. L., Edmondson, D., Hale-Smith, A., and Blank, T. O. (2009).
Religiousness/spirituality and health behaviors in younger adult cancer
survivors: does faith promote a healthier lifestyle? J. Behav. Med. 32, 582-591.
doi: 10.1007/s10865-009-9223-6

frontiersin.org


https://doi.org/10.3389/fnbeh.2022.954382
https://doi.org/10.1002/sim.4780090710
https://doi.org/10_21697_sp_2017_17_2_03
https://doi.org/10.1207/s15327582ijpr0603_7
https://doi.org/10.1207/s15327582ijpr0603_7
https://doi.org/10.1111/1468-5906.00115
https://doi.org/10.12738/spc.2019
https://doi.org/10.1037/str0000096
https://doi.org/10.1037/0022-3514.82.6.1007
https://doi.org/10.5402/2012/278730
https://doi.org/10.1177/070674370905400502
https://doi.org/10.1016/j.jagp.2020.04.004
https://doi.org/10.1016/j.jagp.2020.04.004
https://doi.org/10.1007/s12144-019-00363-1
https://doi.org/10.1371/journal.pone.0237038
https://doi.org/10.1186/s12955-021-01701-3
https://doi.org/10.1186/s12955-021-01716-w
https://doi.org/10.1080/13617672.2022.2075645
https://doi.org/10.1177/009164719902700103
https://doi.org/10.1007/s10734-020-00547-w
https://doi.org/10.1093/geront/39.5.525
https://doi.org/10.2307/3712506
https://doi.org/10.1016/j.adolescence.2015.10.004
https://doi.org/10.1016/j.adolescence.2015.10.004
https://doi.org/10.1016/j.paid.2012.12.010
https://doi.org/10.1016/j.archger.2017.02.011
https://doi.org/10.12998/wjcc.v9.i26.7620
https://doi.org/10.2190/PM.48.3.e
https://doi.org/10.1037/a0025948
https://doi.org/10.1111/1467-8624.00164
https://doi.org/10.2147/PRBM.S340209
https://doi.org/10.30773/pi.2018.08.07.2
https://doi.org/10.17066/PDRD.22119
https://doi.org/10.1037//0003-066x.56.3.227
https://doi.org/10.1163/15736121-12341252
https://doi.org/10.1163/15736121-12341252
https://doi.org/10.1037/rel0000156
https://doi.org/10.1207/s15327582ijpr0204_1
https://doi.org/10.1007/BF00938065
https://doi.org/10.1002/(sici)1097-4679(200004)56:4<519::aid-jclp6>3.0.co;2-1
https://doi.org/10.1001/archinte.161.15.1881
https://doi.org/10.1001/archinte.161.15.1881
https://doi.org/10.1037/10859-013
https://doi.org/10.1007/s10865-009-9223-6
https://www.frontiersin.org/journals/behavioral-neuroscience
https://www.frontiersin.org/journals/behavioral-neuroscience#articles
https://www.frontiersin.org

Park, J.-S., Lee, E.-H., Park, N.-R., and Choi, Y. H. (2018). Mental health of nurses
working at a government-designated hospital during a MERS-CoV outbreak: a
cross-sectional study. Arch. Psychiatr. Nurs. 32, 2-6. doi: 10.1016/j.apnu.2017.09.
006

Ramsay, J. E., Tong, E. M., Chowdhury, A., and Ho, M.-H. R. (2019). Teleological
explanation and positive emotion serially mediate the effect of religion on well-
being. J. Personal. 87, 676-689. doi: 10.1111/jopy.12425

Rezapur-Shahkolai, F, Taheri-Kharameh, Z., Moeini, B., and Khoshravesh, S.
(2017). Religious coping and resilience among students of medical sciences. Eur.
J. Public Health 27:354. doi: 10.1093/eurpub/ckx187.354

Rippentrop, A. E., Altmaier, E. M., Chen, J. J., Found, E. M., and Keffala, V. J.
(2005). The relationship between religion/spirituality and physical health, mental
health and pain in a chronic pain population. Pain 116, 311-321. doi: 10.1016/j.
Pain.2005.05.008

Ritchie, S., Wabano, M. J., Russell, K., Enosse, L., and Young, N. (2014).
Promoting resilience and wellbeing through an outdoor intervention designed for
Aboriginal adolescents. Rural Remote Health 14, 83-101. doi: 10.22605/RRH2523

Ryan, R. M., and Deci, E. L. (2001). On happiness and human potentials: a
review of research on hedonic and eudaimonic well-being. Annu. Rev. Psychol. 52,
141-166. doi: 10.1146/annurev.psych.52.1.141

Ryff, C. D., and Singer, B. (1998). The contours of positive human health. Psychol.
Inquiry 9, 1-28. doi: 10.1207/s15327965pli0901_1

Sasaki, J. Y., and Kim, H. S. (2011). At the intersection of culture and religion:
a cultural analysis of religions implications for secondary control and social
affiliation. J. Pers. Soc. Psychol. 101:401. doi: 10.1037/a0021849

Satici, S. A. (2016). Psychological vulnerability, resilience and subjective well-
being: the mediating role of hope. Pers. Individual Differences 102, 68-73.
doi: 10.1016/j.paid.2016.06.057

Saud, M., Ashfaq, A., Abbas, A., and Mahmood, Q. K. (2020). Seeking social
support through religion, psychological wellbeing and social capital: a global
survey on coronavirus situational stress and coping strategies. EuropePMC.

Scandrett, K. G., and Mitchell, S. L. (2009). Religiousness, religious coping and
psychological well-being in nursing home residents. J. Am. Med. Dir. Assoc. 10,
581-586. doi: 10.1016/j.jamda.2009.06.001

Smith, B. W,, Dalen, J., Wiggins, K., Tooley, E., Christopher, P, and Bernard, J.
(2008). The brief resilience scale: assessing the ability to bounce back. Int. J. Behav.
Med. 15, 194-200. doi: 10.1080/10705500802222972

Smith, J. L., and Hollinger-Smith, L. (2015). Savoring, resilience and
psychological well-being in older adults. Aging Mental Health 19, 192-200.
doi: 10.1080/13607863.2014.986647

Sojo, V., and Guarino, L. (2011). Mediated moderation or moderated mediation:
Relationship between length of unemployment, resilience, coping and health. Span.
J. Psychol. 14, 272-281. doi: 10.5209/rev_sjop.2011.v14.n1.24

Spilka, B., Shaver, P, and Kirkpatrick, L. A. (1985). A general attribution theory
for the psychology of religion. J. Sci. Study Religion 1, 1-20. doi: 10.2307/1385771

Stewart-Brown, S., and Janmohamed, K. (2008). Warwick-Edinburgh Mental
Well-being Scale (WEMWBS) User Guide Version 1, edited by J. Parkinson.
Glasgow: NHS Health Scotland.

Stewart-Brown, S. (2013). “Defining and measuring mental health and
wellbeing,” in Public Mental Health; Global Perspectives (New York, NY, USA: Open
University Press), 33-42.

Stewart-Brown, S. (2016). “Population level: Wellbeing in the general
population,” in Wellbeing Recovery and Mental Health, eds M. O. Salde, and
L.J. Aaron (Cambridge, New York: Cambridge University Press), 215-230.

Stewart-Brown, S., Platt, S., Tennant, A., Maheswaran, H., Parkinson, J.,
Weich, S., et al. (2011). The Warwick-Edinburgh Mental Well-being Scale
(WEMWBS): a valid and reliable tool for measuring mental well-being in
diverse populations and projects. J. Epidemiol. Commun. Health 65, A38-A39.
doi: 10.1136/jech.2011.143586.86

Surzykiewicz, J., Konaszewski, K., and Wagnild, G. (2019). Polish Version of the
Resilience Scale (RS-14): a validity and reliability study in three samples. Front.
Psychol. 9:02762. doi: 10.3389/fpsyg.2018.02762

Taheri-Kharameh, Z., Zamanian, H., Montazeri, A., Asgarian, A. and
Esbiri, R. (2016). Negative religious coping, positive religious coping and
quality of life among hemodialysis patients. Nephrourol. Mon. 8:¢38009..
doi: 10.5812/numonthly.38009

Talik, E. (2009). Strategie radzenia sobie ze stresem u mlodziezy w okresie
dorastania. Psychol. Rozwojowa 14, 73-86.

Talik, E. (2011). Kwestionariusz do badania religijnych strategii radzenia sobie
ze stresem u mlodziezy (RCOPE). Psychol. Pomiar Religijno$ci 1, 317-347.

Behavioral Neuroscience

31

Talik, E. (2013). The adolescent religious coping questionnaire. Translation and
cultural adaptation of Pargament’s RCOPE scale for polish adolescents. J. Religion
Health 52, 143-158. doi: 10.1007/s10943-011-9464-x

Talik, E., and Szewczyk, L. (2008). Ocena rownowaznosci kulturowej religijnych
strategii radzenia sobie ze stresem na podstawie adaptacji kwestionariusza
RCOPE-Kennetha I. Pargamenta. Przeglad Psychol. 21, 513-538.

Tamura, S., Suzuki, K., Ito, Y., and Fukawa, A. (2021). Factors related to the
resilience and mental health of adult cancer patients: a systematic review. Support.
Care Cancer 29, 3471-3486. doi: 10.1007/500520-020-05943-7

Taylor, A. B., MacKinnon, D. P, and Tein, J. Y. (2008). Tests of the three-path
mediated effect. Organ. Res. Methods 11, 241-269. doi: 10.1177/1094428107300344

Tennant, R., Hiller, L., Fishwick, R., Platt, S., Joseph, S., Weich, S., et al. (2007).
The Warwick-Edinburgh mental well-being scale (WEMWBS): development and
UK validation. Health Qual. Life Outcomes 5:63. doi: 10.1186/1477-7525-5-63

Tillich, P. (1957). Systematic Theology, Vol. II: Existence and the Christ. Chicago,
IL, USA: University of Chicago Press.

Trevino, K. M., Pargament, K. I, Cotton, S., Leonard, A. C., Hahn, J., Caprini-
Faigin, C. A., et al. (2010). Religious coping and physiological, psychological,
social and spiritual outcomes in patients with HIV/AIDS: cross-sectional and
longitudinal findings. AIDS Behav. 14, 379-389. doi: 10.1007/s10461-007-9332-6

VanderWeele, T. J. (2017). “Religion and health: a synthesis,” in Spirituality
and Religion Within the Culture of Medicine: From Evidence to Practice, eds
M. J. Balboni, and J. R. Peteet (Oxford, UK: Oxford University Press), 357-401).

Vishkin, A., Bloom, P. B.-N., and Tamir, M. (2019). Always look on the bright
side of life: religiosity, emotion regulation and well-being in a jewish and christian
sample. J. Happiness Stud. 20, 427-447. doi: 10.1007/s10902-017-9956-9

Wagnild, G. M., and Young, H. M. (1993). Development and psychometric
evaluation of the resilience scale. J. Nurs. Meas. 1, 165-178.

Waterman, A. S. (1993). Two conceptions of happiness: contrasts of personal
expressiveness (eudaimonia) and hedonic enjoyment. J. Pers. Soc. Psychol. 64:678.
doi: 10.1037/0022-3514.64.4.678

Weinberger-Litman, S. L., Litman, L., Rosen, Z., Rosmarin, D. H., and
Rosenzweig, C. (2020). A look at the first quarantined community in the
USA: Response of religious communal organizations and implications for public
health during the COVID-19 pandemic. J. Relig. Health 59, 2269-2282. doi: 10.
1007/s10943-020-01064-x

Wilt, J. A., Grubbs, J. B., Exline, J. J., and Pargament, K. I. (2016). Personality,
religious and spiritual struggles and well-being. Psychol. Religion Spirituality 8:341.
doi: 10.1037/rel0000054

Windle, G. (2011). What is resilience? A review and concept analysis. Rev. Clin.
Gerontol. 21, 152-169. doi: 10.1017/50959259810000420

Windle, G., Markland, D. A., and Woods, R. T. (2008). Examination of a
theoretical model of psychological resilience in older age. Aging Mental Health 12,
285-292. doi: 10.1080/13607860802120763

Wnuk, M. (2007). Duchowy charakter programu dwunastu krokéw a jakos¢
zycia anonimowych alkoholikéw. Alkoholizm i Narkomania 20, 289-301.

Wright, M. O. D., and Masten, A. S. (2005). “Resilience processes in
development,” in Handbook of Resilience in Children (Boston, MA: Springer).

Wu, L.-M., Sheen, J.-M., Shu, H.-L., Chang, S.-C., and Hsiao, C.-C. (2013).
Predictors of anxiety and resilience in adolescents undergoing cancer treatment.
J. Adv. Nurs. 69, 158-166. doi: 10.1111/j.1365-2648.2012.06003.x

Ya, L., Zhen-Hong, W,, and Zheng-Gen, L. (2012). Affective mediators of the
influence of neuroticism on life satisfaction. Pers. Individ. Differ. 52, 833-838.
doi: 10.1016/j.paid.2012.01.017

Yzerbyt, V., Muller, D. Batailler, C., and Judd, C. M. (2018). New
recommendations for testing indirect effects in mediational models: the need
to report and test component paths. J. Pers. Soc. Psychol. 115, 929-943.
doi: 10.1037/pspa0000132

Zarzycka, B. (2017). Zmagania Religijne: Uwarunkowania i Funkcje. Krakéw,
Poland: Wydawnictwo KUL.

Zarzycka, B., and Puchalska-Wasyl, M. M. (2019). Can religious and spiritual
struggle enhance well-being? Exploring the mediating effects of internal dialogues.
J. Religion Health 59, 1897-1912. doi: 10.1007/s10943-018-00755-w

Zarzycka, B., and Zietek, P. (2019). Spiritual growth or decline and meaning-
making as mediators of anxiety and satisfaction with life during religious struggle.
J. Religion Health 58, 1072-1086. doi: 10.1007/s10943-018-0598-y

Zarzycka, B., Tychmanowicz, A., and Krok, D. (2020). Religious struggle and
psychological well-being: the mediating role of religious support and meaning
making. Religions 11:149. doi: 10.3390/rel11030149

frontiersin.org


https://doi.org/10.3389/fnbeh.2022.954382
https://doi.org/10.1016/j.apnu.2017.09.006
https://doi.org/10.1016/j.apnu.2017.09.006
https://doi.org/10.1111/jopy.12425
https://doi.org/10.1093/eurpub/ckx187.354
https://doi.org/10.1016/j.pain.2005.05.008
https://doi.org/10.1016/j.pain.2005.05.008
https://doi.org/10.22605/RRH2523
https://doi.org/10.1146/annurev.psych.52.1.141
https://doi.org/10.1207/s15327965pli0901_1
https://doi.org/10.1037/a0021849
https://doi.org/10.1016/j.paid.2016.06.057
https://doi.org/10.1016/j.jamda.2009.06.001
https://doi.org/10.1080/10705500802222972
https://doi.org/10.1080/13607863.2014.986647
https://doi.org/10.5209/rev_sjop.2011.v14.n1.24
https://doi.org/10.2307/1385771
https://doi.org/10.1136/jech.2011.143586.86
https://doi.org/10.3389/fpsyg.2018.02762
https://doi.org/10.5812/numonthly.38009
https://doi.org/10.1007/s10943-011-9464-x
https://doi.org/10.1007/s00520-020-05943-7
https://doi.org/10.1177/1094428107300344
https://doi.org/10.1186/1477-7525-5-63
https://doi.org/10.1007/s10461-007-9332-6
https://doi.org/10.1007/s10902-017-9956-9
https://doi.org/10.1037/0022-3514.64.4.678
https://doi.org/10.1007/s10943-020-01064-x
https://doi.org/10.1007/s10943-020-01064-x
https://doi.org/10.1037/rel0000054
https://doi.org/10.1017/S0959259810000420
https://doi.org/10.1080/13607860802120763
https://doi.org/10.1111/j.1365-2648.2012.06003.x
https://doi.org/10.1016/j.paid.2012.01.017
https://doi.org/10.1037/pspa0000132
https://doi.org/10.1007/s10943-018-00755-w
https://doi.org/10.1007/s10943-018-0598-y
https://doi.org/10.3390/rel11030149
https://www.frontiersin.org/journals/behavioral-neuroscience
https://www.frontiersin.org/journals/behavioral-neuroscience#articles
https://www.frontiersin.org

Surzykiewicz et al.

Zhang, H., Zhao, Q., Cao, P, and Ren, G. (2017). Resilience and quality of life:
exploring the mediator role of social support in patients with breast cancer. Med.
Sci. Monit. Int. Med. ]. Exp. Clin. Res. 23:5969. doi: 10.12659/msm.907730

Zinnbauer, B. J.,, and Pargament, K. I. (1998). Spiritual conversion: a study
of religious change among college students. J. Sci. Study Religion 37, 161-180.
doi: 10.2307/1388035

Frontiers in Behavioral Neuroscience

32

10.3389/fnbeh.2022.954382

Zinnbauer, B. J., Pargament, K. I, and Scott, A. B. (1999). The emerging
meanings of religiousness and spirituality: problems and prospects. J. Pers. 67,
889-919. doi: 10.1111/1467-6494.00077

Zwingmann, C., Wirtz, M., Miiller, C., Korber, J., and Murken, S. (2006). Positive
and negative religious coping in german breast cancer patients. J. Behav. Med. 29,
533-547. doi: 10.1007/s10865-006-9074-3

frontiersin.org


https://doi.org/10.3389/fnbeh.2022.954382
https://doi.org/10.12659/msm.907730
https://doi.org/10.2307/1388035
https://doi.org/10.1111/1467-6494.00077
https://doi.org/10.1007/s10865-006-9074-3
https://www.frontiersin.org/journals/behavioral-neuroscience
https://www.frontiersin.org/journals/behavioral-neuroscience#articles
https://www.frontiersin.org

& frontiers | Frontiers in Public Health

@ Check for updates

OPEN ACCESS

Yuka Kotozaki,
Iwate Medical University, Japan

Mohamed Adil Shah Khoodoruth,
Hamad Medical Corporation, Qatar
Waliyah Mughis,

Aga Khan University, Pakistan

Sanyin Cheng
ccnul3l4@l163.com

This article was submitted to
Children and Health,

a section of the journal
Frontiers in Public Health

05 October 2022
15 November 2022
01 December 2022

Cheng SL, Cheng SY, Liu Sand Li Y
(2022) Parents’ pandemic stress,
parental involvement, and family
quality of life for children with autism.
Front. Public Health 10:1061796.

doi: 10.3389/fpubh.2022.1061796

© 2022 Cheng, Cheng, Liu and Li. This
is an open-access article distributed
under the terms of the Creative
Commons Attribution License (CC BY).
The use, distribution or reproduction
in other forums is permitted, provided
the original author(s) and the copyright
owner(s) are credited and that the
original publication in this journal is
cited, in accordance with accepted
academic practice. No use, distribution
or reproduction is permitted which
does not comply with these terms.

Frontiersin Public Health

Original Research
01 December 2022
10.3389/fpubh.2022.1061796

Parents’ pandemic stress,
parental involvement, and family
quality of life for children with
autism

Shengli Cheng, Sanyin Cheng*, Shushan Liu and Yun Li

School of Philosophy and Social Development, Shandong University, Jinan, China

Background: Research has shown that parents of children with autism
spectrum disorder (ASD) suffered high levels of stress during the COVID-19
pandemic and faced poor family quality of life (FQOL). However, little is known
about the inherent dynamic interaction between pandemic stress and FQOL,
especially in the Chinese cultural context.

Aims: This study provides preliminary evidence by examining the relationships
among pandemic stress, parental involvement, and FQOL for children with
autism in mainland China.

Method: A total of 709 parents of children with autism completed measures
of FQOL, parental involvement, and pandemic stress. Structural equation
modeling was employed to examine the interrelations among these variables.

Results: Pandemic stress has direct effect and indirect effect mediated by
parental involvement on FQOL. Two dimensions of pandemic stress had a
direct effect on FQOL (1 = 0.11; B2 = —0.55) and three dimensions had an
indirect effect on FQOL through parental involvement (1 = —0.097; B2 =
0.257; B3 = 0.114).

Conclusion: Stress related to the COVID-19 pandemic affects family quality
of life for children with autism in complex ways. Policies may be developed
to enhance parental pragmatic hopefulness in the anti-epidemic victory and
alleviate negative physical and mental reactions caused by the pandemic.

family quality of life (FQOL), pandemic stress, parental involvement, children with
autism, China

Introduction

It has been almost 3 years since the novel coronavirus was first discovered
and the COVID-19 pandemic began in Wuhan, China, and so far, the pandemic
shows no signs of ending. The pandemic has resulted in numerous adjustments
to daily life for children and their caregivers, including children with ASD
(autism spectrum disorder) and their parents. ASD is a pervasive developmental
disability characterized by social-communication and interaction deficits, restricted
and repetitive patterns of behavior, and significant functional impairments (1).
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Providing care for children with autism exposes their families
to high levels of psychological stress and a lower quality
of life for families (2). The adjustments to the COVID-
19 pandemic, such as stay-at-home orders and remote
learning, have impacted caregivers wellbeing (3, 4) and,
in the case of families of children with autism, further
reduced family quality of life (FQOL) (5). Although studies
have shown that FQOL for children with autism was
affected by the COVID-19 pandemic (5), few have examined
COVID-19s impact on families with autistic children from
a multifactorial holistic perspective. This study provides
preliminary evidence of the relationships among pandemic
stress, parental involvement, and FQOL for children with autism

in mainland China.

Studies concerning family quality of life
for children with autism

The concept of FQOL has been used to assess family
adjustment outcomes for children with autism and is
increasingly attracting the attention of researchers worldwide
(6, 7). Several studies have shown that FQOL for children
with autism is lower than for families of children with other
disabilities (8, 9), making the study of FQOL for children with
autism particularly important for social welfare.

Previous research has focused on exploring children with
autism’s overall FQOL and its possible predictors. These
predictors focus on the child with ASD’s: (1) individual level
(6, 7, 10), (2) family level (6, 7, 11-14), and (3) social support
level (15, 16).

The severity of symptoms in children with autism negatively
predicts their FQOL (6, 7, 10). In addition to social support
(15, 16), family cohesion (7), parental stress (11), and parental
involvement (12) are associated with FQOL, indicating it is the
result of multiple factors.

Although there is still a lack of representative large-scale
epidemiological surveys on children with autism in China, the
number of children being diagnosed with autism is increasing.
Meanwhile, Chinese families experience high stress levels and
low FQOL (17). These families experience high levels of
parenting stress, financial burden, and limited family support
(18). Hence, further investigating FQOL among children with
autism in China is worthwhile.

Parental stress related to ASD and its
association with FQOL

Previous findings suggested that parental stress is greater
for parents of children with autism than for those of typically
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developing children and children with other disability types (19-
21). In the existing studies, parental stress, as an independent
variable, affects the lives and growth of many children with
autism and their parents. The relationship between parental
stress and FQOL has received much attention, and some studies
have demonstrated parental stress’ lasting impact on children
with autism’s FQOL (22).

The current research on parental stress related to ASD and
FQOL comprises three main aspects. The first aspect concerns
their current state; parents of children with autism tend to have
higher levels of parental stress and lower levels of FQOL [e.g., (8,
23, 24)]. The second aspect concerns the outcome assessments
of parental stress, with some studies involving FQOL as an
important parental stress outcome in assessing autistic children’s
families’ overall satisfaction [e.g., (9)].

The third aspect regards their causal analysis. For instance,
Likhitweerawong et al. (25) identified that, among 61 and
63 Thai caregivers of children with and without ASD,
respectively, higher parental stress correlated moderately with
lower authoritative, higher authoritarian, and higher permissive
parenting styles, while a negative correlation was found between
authoritarian and permissive parenting styles and children with
ASD’s quality of life. Pozo et al. (7) found that among 118
Spanish parents (59 mothers and 59 fathers) with a child with
ASD, behavior problems negatively affected FQOL indirectly
(through sense of coherence). The severity of the disorder and
social support levels played significant roles in FQOL models for
both fathers and mothers, whereas coping played differentiated
roles in their FQOL. Through a meta-analysis of 29 studies
(N = 4,864), Wang et al. (26) found that among caregivers
for autism, social support partially mediated the relationship
between coping (positive and negative) and family quality of life.

During the COVID-19 pandemic, people have stayed home
and socially isolated themselves to avoid contracting the virus
(27). Existing studies have demonstrated that while isolation
somewhat reduces the risk of virus transmission, it also brings
anxiety and psychological stress (28-30). In particular, parents
affected by the pandemic who are raising infants or children
with disabilities receive lower levels of social support and are at
greater risk of psychological distress (3, 31-33).

The relationship between parental stress and FQOL
is of great academic interest. Studies exploring the
relationship between the two could help to reduce stress
and improve FQOL for children with autism and their
families during COVID-19. Some studies have analyzed
parental stress as an influential factor in family relationships,
regulation, and social support in the COVID-19 epidemic
context (34-36). However, to the authors’ best knowledge,
no studies have focused on the relationship between
pandemic stress and FQOL of children with autism. Thus,
identifying and discussing the role of COVID-19-pandemic-
related stress in parents of children with autism’s FQOL
is worthwhile.
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Parental involvement as an intermediary

Research on parental involvement originated with Englund
et al.s’ (37) study, which noted a positive relationship between
parental involvement and children’s school performance.
Existing studies summarize the basic content and common
forms of parental involvement, which mainly include the
child’s education plan, intervention plan, and educational career
planning (38-40), as well as participation after communication
with the intervention team and participation with the child in
implementing the program (41, 42).

Parents need to spend more time and energy caring for
children with autism, so it is essential to study parental
involvement and related factors, which are important parts
of developmental and therapeutic strategies for children with
autism and particularly critical in the child’s early development,
education, and therapeutic interventions (43, 44). Parental
involvement with children with autism covers a wide range
of areas, including participating in the childs development,
learning, and treatment and actively interacting with teachers
and physicians (45, 46). Increasingly, parents of children
with autism are becoming involved in their child’s activities
and interventions, participating in homework tutoring, parent
training, and the design and implementation of intervention
processes (29, 47-49). In this process, it is possible to gain
a more comprehensive understanding of the effectiveness of
engagement behaviors and thus better design and implement
them when considering family outcomes, using FQOL as an
indicator (50, 51).

It has been confirmed that parental involvement in the
care and education of children with autism can have a positive
impact on the child’s behavioral styles, character personality,
future development, and family relationships and interactions
(52-54). Some studies have focused on the impact of parental
psychological stress on parental involvement in children with
autism, showing that increased parenting stress and decreased
supportive behaviors and child care lead to decreased parental
involvement (55, 56).

Some existing studies have confirmed the relationship
between parental stress and involvement (57, 58), while others
have demonstrated that parental involvement can influence
FQOL (12, 59). In China, studies have found that parents of
children with autism have higher parental psychological stress
and are less actively involved in parenting than parents of
normal children and children with other disabilities (60, 61).
Thus, it is valuable to explore whether parental involvement
mediates the relationship between pandemic stress and FQOL.

The present research

The purpose of this study was to enrich the research on
the relationships among pandemic stress, parental involvement,
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and FQOL for children with autism. Two research questions
were proposed: (1) What are the current status of pandemic
stress, parental involvement, and FQOL for children with autism
in China? (2) What are the relationships among pandemic
stress, parental involvement, and FQOL? Based on previous
studies, two hypotheses were made. The first was that pandemic
stress would directly predict FQOL. The second was that
pandemic stress would indirectly predict FQOL, mediated by
parental involvement.

A review of the current literature and research hypotheses
suggested that pandemic stress would predict FQOL through
direct and indirect pathways, with parental involvement
mediating the latter. This study’s proposed hypothetical model
is shown in Figure 1.

Methods

Procedures

As the study did not have direct access to a list of children
with autism in China, it used schools as a hub to introduce
the online questionnaire to principals of special public schools
serving children under the age of 22 with autism, in 31 provinces,
autonomous regions, and municipalities. The principals then
introduced and distributed the questionnaire to their students’
parents, encouraging them to participate in this research.

All participants in the study completed the questionnaire
online, which usually took about 20min. All participants
uploaded an informed consent form stating that participation
was voluntary and that all information collected through the
questionnaire would be kept strictly confidential and used
for academic research only. All demographic information was
anonymized. Upon completing the questionnaire, participants
were randomly given an online bonus package, with a one-
third chance of winning, to show the researchers’ appreciation
for their participation. It is worth noting that the data was
collected when children were able to attend classes a bit in
person/hybrid learning.
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Participants

Eight hundred and one families of children with autism
completed the survey. Since the present research target children
with autism, and those with autism usually lag behind the
normal population across diverse developmental domains, we
selected families with children aged <22 years as our sample,
resulting in a final sample of 761 families. Removing outliers left
709 participants, 16% male and 84% female. Parents were mostly
31-50 years old. Their education was mostly at the bachelor’s
degree level or above. Most of the children with autism are 8-
17 years old, mostly primary school students. About 40 % of the
family reported a monthly income of <5,000 yuan (equivalent to
710 US dollars), below the poverty threshold (the level deemed
necessary to achieve an adequate standard of living in China).
Table 1 shows the demographic information of the children and
their parents.

Measures

A demographic sheet and three inventories were adopted
in this study. The demographic sheet included questions to
gather respondents’ personal information (i.e., gender, age,
employment status, educational level, family structure, monthly
household income, number of children) and their children with
disabilities (i.e., age, educational level). The three inventories
were as follows.

Beach center family quality of life scale

The Beach Center Family Quality of Life Scale is a 25-item
self-report measure used to examine parents’ perceived Family
Quality of Life [FQOL, (62)] via a five-point Likert-type scale (1
= very unsuitable, 2 = unsuitable, 3 = neither unsuitable nor
suitable, 4 = suitable, and 5 = very suitable).

It has five subscales: (1) family interaction, reflecting the
level of interaction between family members (six items); a
sample item is “My family enjoys spending time together”;
(2) family care and support, reflecting the level of care and
attention given to raising children (six items); a sample item
is “My family helps children learn to be independent”; (3)
emotional happiness, reflecting the level of emotional happiness
of the family (four items); a sample item for emotional
happiness is “My family has friends or others to provide
support”; (4) material happiness, reflecting the family’s level of
material wellbeing (five items); a sample item is “My family has
transportation to get where they need to go”; and (5) disability-
related support, reflecting the level of disability-related support
received by the family (four items); a sample item is “My
family member with a disability has support to accomplish goals
at home”.
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TABLE 1 Participant descriptive statistics.

Variables n %
PARENT

Gender

Male 113 15.9%
Female 596 84.1%
Age

18-25 5 0.7%
26-30 31 4.4%
31-40 330 46.5%
41-50 292 41.2%
51-60 42 5.9%
>60 9 1.3%
Education

<High school 99 14.0%
Polytechnic school or high school 122 17.2%
Mechanical degree or bachelor degree 197 27.8%
>Bachelor degree 291 41.0%
Monthly household income (Yuan)

<5K 268 37.8%
5-10K 233 32.9%
10-20K 114 16.1%
>20K 94 13.3%
Number of children

1 359 50.6%
2 321 45.3%
3 29 4.1%
CHILDREN

Age

<7 226 31.9%
8-17 410 57.8%
18-22 73 10.3%
Education

Not enrolled 139 19.6%
Kindergarten 108 15.2%
Primary schools 308 43.4%
Junior high school 92 13.0%
polytechnic school or high school 54 7.6%
Specialist or undergraduate 8 1.1%

This scale was developed in English, translated into Chinese
for this study, and then back-translated into English. In
addition, the third question, “My family works together to solve
problems”, and eighth question, “My family members help the
children with school work and activities”, were removed from
the original scale, considering the study’s purpose and the local
context, leaving 23 items.

After removing 52 outliers, the researchers performed a
confirmatory factor analysis (CFA) on the scale for validation.
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FIGURE 2
Confirmatory factor analysis of family quality of life.

The reliability and validity of the scale meet the requirements and the success of anti-epidemic measures, governments remove
of psychometric indicators and showed good reliability and the last legal restrictions and citizens can achieve freedom of
validity. As shown in Figure 2, the overall Cronbach’s alpha value movement across regions (64).

for the scale in this study was 0.94, with the five factors having Since latent variables need to be explained by at least three or
alpha values of 0.89, 0.85, 0.75, 0.86, and 0.81, respectively, more observed variables (65), and one factor of the Psychological
indicating a good level of internal consistency for the entire Stress Scale contains only two items and is unsuitable for CFA,
survey instrument and the five factors. The CFA results for the exploratory factor analysis (EFA) was conducted to validate the
scale showed that the CMIN/DF was 4.41, RMSEA (Root Mean Psychological Stress Scale.

Square Error of Approximation) was 0.07, CFI (comparative Factor analysis is appropriate when the KMO (Kaiser-
fit index) was 0.92, AGFI (adjusted goodness-of-fit index) was Meyer-Olkin) > 0.60 and Bartlett’s spherical test is statistically
0.86, IFI (incremental fit index) was 0.92, and TLI (Tucker- significant (66). Results showed that KMO = 0.83 and Bartlett
Lewis index) was 0.91, all good indicators. The modified scale sig < 0.05, indicating that the scale was suitable for EFA.
had a better fit and more desirable data than the Hoffman- Three factors were yielded via the component matrix. The
designed scale. first was risk perception and concern (items 2, 3, 4, 5, and 6),

describing parents of children with autism’s pandemic-related
risk perceptions and concerns. A sample item is “you concerned

Pandemic stress scale about being infected during your work”. The second is pragmatic
The Psychological Stress Questionnaire (63) is a newly hopefulness (items 1 and 9), describing respondents’ degree of
developed measurement that examines stress related to the rational attitude toward the pandemic and hope of an anti-
COVID-19 pandemic using a five-point Likert scale. It contains epidemic victory. A sample item is “You are confident in this
nine items reflecting three factors identified by Wang J. et al. anti-epidemic victory”. The third is physical and mental reaction
(63). The first factor is risk awareness, reflecting subjects’ self- (items 7 and 8), describing respondents’ physical and mental
assessment of the level of risk in their environment (three items). responses to the pandemic. A sample item was “you need
A sample item is “What do you think is the risk of exposure professional psychological guidance”.
to infection in your work environment?” The second factor The Cronbach’s alpha value of the modified scale was
is physical and mental response, revealing subjects’ reactions 0.77, indicating the whole survey instrument and the risk
to stress in the current environment (four items). A sample perception and concern section had good internal consistency.
item is “Do you need professional psychological guidance?” After maximum variance rotation, the coefficients ranged from
The third factor relates to optimistic Hope, reflecting subjects’ 0.74 to 0.89 for the five risk perception and concern items, from
confidence in overcoming the pandemic and their optimism 0.48 to 0.88 for the two pragmatic hopefulness items, and from
about the current pandemic attitude (two items). A sample item —0.69 to 0.77 for the two physical and mental reaction items.
is “Are You confident in this anti-epidemic victory?” The “anti- The coefficient of item 7 was negative, while the coefficients of
epidemic victory” refers to the spread of COVID-19 across the the other items were all positive; the item 7 scores were assigned
globe, where through the widespread availability of the vaccine in the reverse direction to ensure that the effect direction was
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Confimatory factor analysis of parental involvement.
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consistent among all items. Based on the scale designed by
J. Wang, this study adapted the structure of the EFA method
model, which was an attempt to develop a pandemic stress scale,
and the indicators were better than the original scale.

Parental involvement scale

The study drew on the Parental Involvement Scale used
by Georgiou and Tourva (67), which consists of five factors:
(1) involvement in school activities, reflecting how closely
subjects interact with their childrens school (six items). A
sample item for participation in school activities was “Going
to my child’s school to talk to teachers”; (2) anxiety and
overprotection, revealing specific behaviors of anxiety and
overprotection in subjects’ parenting (six items). A sample item
was “Worrying that something bad might happen to my child”;
(3) monitoring, revealing subjects’ privacy and life details (six
items). A sample item for monitoring was “Wondering who
your child’s friends are”; (4) homework help, reflecting subjects’
involvement in their child’s classroom tutoring and academic
development (six items). A sample item for homework help
is “Getting to know your child’s school systematically”; and
(5) interest development-extracurricular activities, reflecting
subjects’ involvement in their child’s hobbies and interests (six
items). A sample item for interest development - extracurricular
activities is “Encouraging your child to read for pleasure”. Each
item was rated on a five-point Likert-type scale (1 = very
unsuitable, 2 = unsuitable, 3 = neither unsuitable nor suitable,
4 = suitable, and 5 = very suitable).

The anxiety and overprotection subscale was removed
because factor loading for the anxiety and overprotection
subscale (below 0.1) was too low. Furthermore, in the Chinese
context, items in this subscale were not closely related to
parental involvement. Furthermore, this subscale overlapped
the Pandemic Stress Scale to some extent. The modified scale,
shown in Figure 3, contains four factors and twenty-four items.
The scale’s reliability and validity meet the requirements of
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psychometric indicators, with good reliability and validity. The
Cronbach’s alpha value for the modified scale was 0.90, and the
Cronbach’s alpha values for the four subscales were 0.81, 0.76,
0.85, and 0.85, indicating the internal consistency levels of the
whole survey instrument and the four subscales were good. CFA
(using AMOS 28.0) and a chi-squared test were used to compare
the fit indices of the seven models (CMIN/DE, RMSEA, GFI,
AGFI, CFL IFI, and TLI). The results showed that CMIN/DF was
3.19, RMSEA was 0.06, GFI was 0.92, CFI was 0.93, AGFI was
0.90, IFI was 0.93, and TLI was 0.92; all indices met the criteria
for a good model fit. The scale was adjusted based on Georgiou
and Tourva (67) to provide better data for each indicator.

Data analysis

Data cleaning was carried out before data analysis. No
variables had missing data. The outliers were processed by IBM
SPSS 27.0, and 52 samples with standard scores less than or
greater than 3 were removed, leaving a final sample of 709.
An examination of correlations revealed that no independent
variables were highly correlated (r > 0.80). The multi-
collinearity statistics including Tolerance and VIF (variance
inflation factor) were within acceptable limits.

SPSS 27.0 was used to test the three scales’ reliability. SEM
was used to conduct CFA on the modified Family Quality of Life
Scale and Parental Involvement Scale. EFA was conducted for
the Pandemic Stress Scale.

SPSS 27.0 was used to describe each FQOL subscale to
answer the first research question. Then, one-sample ¢-tests were
conducted to assess the mean difference between participants’
perceptions of these variables and the hypothesized midpoint
score (i.e., critical value = 3).

Structural equation modeling (SEM) was applied to test
the hypothetical model to answer the second question (see
Figure 1). SEM is a series of multivariate statistical models
used to estimate the effects and relationships between multiple
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Structural equation model path diagram of the interrelations between stress, involvement, and FQOL. FQOL, family quality of life. ***p < 0.001.

variables representing a hypothetical, theoretical model (68). In
the present research, the three variables were the sum of the
items from each scale. Due to the risk perception and concern and
physical and mental reaction subscales’ low loading coefficients
for pandemic stress and the non-significant direct effect between
pandemic stress and FQOL in the hypothetical model, a new
model was reconstructed, within which the three factors of
pandemic stress were used as observed independent variables
(see Figure 4).

Results

Descriptive results

The first research question addressed the current status
of pandemic stress, parental involvement, and FQOL among
families of children with autism in China. As shown in
Table 2, the FQOL for children with autism in China is
significantly higher than the expected average (score 3).
Emotional happiness was the lowest [M = 3.12, SD =
0.81, t(708) =3.92, p < 0.001], followed by disability-related
support [M = 326, SD = 083, to3 = 833, p <
0.001]; the highest was family interaction [M = 3.91, SD
= 077, tgogy = 31.35, p < 0.001], followed by family
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care and support [M =
p < 0.001].
Parents’ involvement with their children with autism was

3.80, SD = 0.70, t(7o3) = 30.55,

above our expected average (score 3). Interest development was
highest [M = 4.03, SD = 0.63, f(;03) = 43.67, p < 0.001],
followed by help with homework (M = 3.89, SD = 0.68, t(70g)
=34.88,p < 0.001).

Of the three dimensions of pandemic stress, risk perception
and concern [M = 2.51, SD = 0.90, t(793) = —14.60, p < 0.001]
and physical and mental reaction [M = 2.83, SD = 0.83, #(79g)
= —5.45, p < 0.001] were lower than the expected mean, while
pragmatic hopefulness was higher [M = 3.91, SD = 0.66, t(79g) =
37.02, p < 0.001].

SEM results

The the
relationship between pandemic stress, parental
involvement, and FQOL. The final SEM (see Figure4)

second research  question  concerned

was determined and the model fit index indicated it
was feasible, where X?*/df = 13.40, RMSEA = 0.13,
GFI = 0.86, AGFI = 0.80, CFI = 0.78, IFI = 0.78, and
TLI=0.72.
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TABLE 2 Descriptive statistics for family quality of life, parental involvement, and stress.

n m sd df T P
F1 709 391 0.77 708 31.35 <0.001
F2 709 3.80 0.70 708 30.55 <0.001
F3 709 312 0.81 708 3.92 <0.001
F4 709 3.42 0.89 708 12.61 <0.001
E5 709 3.26 0.83 708 8.33 <0.001
Ps 709 3.79 0.67 708 30.97 <0.001
PM 709 3.69 0.65 708 28.37 <0.001
PH 709 3.89 0.68 708 34.88 <0.001
PI 709 4.03 0.63 708 43.67 <0.001
EW 709 2.51 0.90 708 —14.60 <0.001
EE 709 2.83 0.83 708 —545 <0.001
EP 709 391 0.66 708 37.02 <0.001

F1, family interaction; F2, family care and support; F3, emotional happiness; F4, material happiness; F5, disability related support; PS, participate in school activities; PM, monitor; PH,

help with homework; PI, interest development; EE, physical and mental reaction; EW, risk perception and concern; EP, pragmatic hopefulness.

TABLE 3 Results of structural equation model analysis.

Model EE EW EP Involvement
Direct effects

FQOL —0.55%** 0.11%** 0.57*%*
Indirect effects

Involvement 0.45%* —0.17*** 0.20*

FQOL 0.257%%* —0.097*** 0.114*%*

Total

FQOL —0.293*** 0.013*** 0.114***

EE, physical and mental reaction; EW, risk perception and concern; EP, pragmatic hopefulness; FQOL, family quality of life. ***p < 0.001.

The modification indices function was used to see if Amos
could propose further improvements to the model. After the
modification, the SEM has a better model fit index, X*/df =
5.323, RMSEA = 0.08, GFI = 0.95, AGFI = 0.91, CFI = 0.94,
IFI = 0.94, TLI = 0.90. In addition, by conducting exploratory
model exploration with Amos, the output suggested deleting the
direct covariate path between pragmatic hopefulness and FQOL;
the current model was the preferred SEM for revealing these data
and describing the correlation effects between pandemic stress,
parental involvement, and FQOL.

The range of standardized loadings for each latent variable
and the observed scales and standardized path coeflicient is
shown in Figure 4. FQOL ranged from 0.62 to 0.79 and parental
involvement ranged from 0.49 to 0.91, with all loading indices
>0.40 and statistically significant (p < 0.001), indicating that the
dimensions of the factors adequately measured and explained
the latent variables.

The direct effect of pragmatic hopefulness on FQOL was
not significant and had a positive effect on FQOL through the
mediation of parental involvement as shown in Table 3, a full
mediation effect with an effect size of 0.20%0.57 = 0.114. Risk
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perception and concern had a direct positive effect on FQOL
with a size of 0.11 and a negative effect on FQOL through the
mediation of parental involvement with a size of —0.17%0.57
= —0.097. The total effect of risk perception and concern on
FQOL is positive, size 0.11-0.17%0.57 = 0.013; physical and
mental reaction had a direct negative effect on FQOL, size
—0.55, a positive effect on FQOL mediated through parental
involvement, size 0.45%0.57 = 0.257, a negative total effect on
FQOL with a size of —0.55 + 0.45%0.57 = —0.293.

To summarize, the model results largely supported the
two hypotheses. Consistent with the first hypothesis, there was
a significant direct correlation between pandemic stress and
FQOL. The direct predictive effect of pandemic stress on FQOL
was supported by two dimensions, physical and mental reaction
and risk perception and concern, where physical and mental
reaction was negatively related to FQOL and risk perception and
concern was positively related to FQOL. Consistent with the
second hypothesis, there was a significant indirect correlation
between pandemic stress and FQOL, mediated by parental
involvement. The three dimensions of physical and mental
reaction, risk perception and concern, and pragmatic hopefulness
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supported the indirect predictive role of pandemic stress on
FQOL, where physical and mental reaction was positively related
to FQOL, risk perception and concern was negatively related
to FQOL, and pragmatic hopefulness was positively related
to FQOL.

Discussion

This study aims to describe the current status of pandemic
stress, parental involvement, and family quality of life
children with ASD,
among the three variables.

for and explore the relationships
Results

the research questions, and the research hypotheses were

responded well to

largely supported.

The current status of pandemic stress,
parental involvement, and FQOL

Families of children with ASD had relatively higher
satisfaction with family interaction and relatively lower
satisfaction with their emotional wellbeing, which is consistent
with previous research (69). On the one hand, this may
be due to the fact that many people in China consider
ASD as a stigma (70), and social labeling and self-labeling
reduce their self-identity and emotional level needs. On the
other hand, studies have showed that family quality of life
for children with ASD decreases under the psychological
stress [e.g., (5)]. Family quality of life for children with
ASD was significantly influenced by the pandemic. For
parents of children with ASD, their interaction with the
surrounding environment was reduced, and consequently
social inclusion was hindered as well as emotional needs
were unmet.

During the COVID-19, parents of children with special
needs spent more time and energy caring for their children
because of the limitations of pandemic prevention regulations
such as isolation (34-36). In China, parents of children with
ASD are often involved in all aspects of their children’s learning
and life due to their children’s medical condition. Results
showed that parents were sufficiently involved in all four areas,
with the highest involvement being in “interest development-
extracurricular activities”, which is consistent with previous
studies (67, 71). Meanwhile, the lowest level of involvement
was “monitoring”, which is consistent with several studies on
parental involvement in cerebral palsy, surgical hospitalization,
and mobile children (72-74).
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The relationships among pandemic
stress, parental involvement and FQOL

Previous studies have confirmed the positive predictive effect
of parental involvement behaviors on FQOL (12, 50, 58), and
promoting parental involvement in the learning, living, and
rehabilitation interventions of children with ASD is beneficial
not only for the development of children with ASD, but also for
their family life situation.

For physical and mental reaction, the SEM results show
a direct negative effect of physical and mental reaction on
family quality of life and a positive effect on family quality
of life mediated by parental involvement, with a negative
overall effect of physical and mental reaction on family quality
of life. Higher physical and mental reaction means parents
of children with ASD experience more physical and mental
suffering in pandemic, such as insomnia, and have more need
for counseling caused by high level anxiety. Family quality of life
is a multidimensional concept that involves people’s emotional
wellbeing, and the physical and mental reaction to the pandemic
reduce people’s emotional wellbeing, which in turn reduces the
quality of family life.

Risk perception and concern had a direct positive effect on
family quality of life and a negative effect on family quality of life
mediated through parental involvement, with a small positive
total effect on family quality of life. This is also inconsistent
with previous results regarding the negative effect of stress on
family quality of life (7, 8, 24, 25). Considering the pandemic,
the more severe the perception of the pandemic, the stronger the
desire to reduce the impact of the pandemic on children with
ASD in various ways, and the increased family care, material
wellbeing and disability-related support, which would improve
their quality of life; at the same time, risk perception and concern
of the pandemic may discourage parents from participating
in their children’s lives and thus reduce their participation
behavior, but overall, risk perception and concern during the
pandemic enhance family quality of life to some extent.

Although pragmatic hopefulness has no direct effect on
FQOL, it has positive indirect effect on FQOL through parental
involvement. The higher level of pragmatic hopefulness results
in higher parental involvement, and the higher level of parental
involvement results in higher level of FQOL. This means
the increase of pragmatic hopefulness can improve FQOL for
children with ASD. The continued spread of pandemic and
the associated home isolation requires pragmatic hope so that
families of children with autism could mobilize their own
resources for a more active life. Providing social support to
families of children with autism to help them develop an
objective and positive intellectual orientation to the outbreak is
critical (56), and the public health sector should provide families
of children with autism with timely and correct knowledge and
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guidance about the impact of the outbreak on their personal
health as well as on their child’s growth and development (4, 21).

It is worth exploring that as a dimension of pandemic stress,
physical and mental reaction elevate parental involvement, which
is contrary to findings of previous research (55, 56). This may be
related to the context of the pandemic. Parents reacted strongly
both physically and mentally during the pandemic and were
more concerned about their children, minimizing the impact
on their children by over-caring for them. At the same time,
the policy of home isolation in pandemic situations requires
greater parental control of children in the home, and school rules
for online teaching make parents more participating in their
children’ schooling actively or passively.

Limitations

The current study has five limitations. First, pandemic stress
was initially constructed as a second-order latent variable, but
it is not so fit in original SEM model, and to reconstruct the
model, three factors of pandemic stress was used as observed
variables, respectively. The relationships abovementioned need
verification in the future study. Second, the model did not
incorporate covariates, such as gender, household income
status, and other demographic contexts. Most participants were
mothers, but the influence of fathers was equally important and
needed to be considered and discussed. There may be subgroup
differences in family quality of life for families with different
income levels. In addition, 73 participants aged from 18 to
22 (only 10%) were included in the present research, which
may have influenced the present study’s results.Third, the study
attempted to obtain a diverse sample in mainland China, but
the representativeness of the sample needs further verification
as it currently lacks the support of a national census. Fourth,
the data collected in this questionnaire are cross-sectional in
nature. A longitudinal design may be conducted in the future,
which can better argue the cause-effect of pandemic pressure
on parental involvement and FQOL. Fifth, this study adopted
online survey, which might have inadvertently excluded some
parents such as low-income, resource-constrained single-parent
groups, and those without smartphones/laptops/tablets.

Significance and implication

The present study makes three important contributions.
First, this is the pioneer study to investigate the impact of
COVID-19 pandemic on parenting children with ASD in
mainland China which has a large number of children with
ASD and is highly impacted during COVID-19 pandemic in
terms of life and schooling. Second, the study explored the
pandemic stress among parents of children with ASD during
COVID-19, which enriched the research field of pandemic
stress. Furthermore, the study verified the mediating role of
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parental involvement and enriched the research related to the
relationship between parental involvement and family quality of
life (FQOL). Finally, this study enriched the databank regarding
the psychometric properties of the three scales and tested the
Pandemic Stress Scale, the Parental Involvement Scale, and
the FQOL Scale. Notably, this is the pioneer study using EFA
to explore pandemic stress among children with ASD in a
Chinese context.

Reference can be made to the findings of this study to pay
attention to parents risk perception and concern, physical and
mental reaction, and pragmatic hopefulness during COVID-19
to better promote parental involvement in the life, learning,
and rehabilitation of children with ASD and to enhance family
quality of life for children with ASD. Three detailed practical
implications may be proposed. First, a systematic psychological
intervention services may be provided for family of children
with ASD to reduce their physical and mental response to
the pandemic, and thus to enhance the overall FQOL. For
instance, rational emotive behavior therapy could help parents
reduce their psychological stress. Specifically, the ABC model
encourages parents to look at the “activating event” (e.g., their
goals and difficulties) and “emotional disturbance” (their own
largely negative “beliefs” or interpretations of these events)
they have experienced. Afterwards, attention is directed to the
“beliefs” and inferences that powerfully influence emotional
disturbance. It is possible to teach this model effectively and
quickly, and most parents can grasp it, apart from those who
are seriously ill or confused. Parents are encouraged to learn
relaxation procedures, yoga or meditation, as well as how to
dispute problem-causing irrational beliefs.

Second, parent-to-parent groups have played important
roles in promoting parental adaptation (75), so family support
groups to reduce the pandemic stress are also one of the most
important ways to improve the family quality of life. In addition,
ASD caregivers need more support during the pandemic.
Caregivers of children with ASD can learn behavioral strategies
and interventions through telehealth training programs to help
reduce their stress and improve their wellbeing during the
COVID-19 pandemic (76).

Third, interventions with families of children with ASD
have had a positive effect in improving family quality of life
of caregivers families, but these strategies are still in their
infancy and need to be further explored, especially given the
complexity of the pandemic (76, 77). At the policy level, during
the COVID-19 and similar pandemic, taking effective actions
to maintain and enhance the pragmatic confidence of people
who are involved in is very important to encourage parental
involvement, and thus to maintain and improve their family
quality of life. For instance, university/school administrators
could offer resources and inform parents of various involvement
strategies, or compare data on university/school-level parental
involvement across districts; if university/school-level parental
involvement is low, counselors could work with administrators
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and parent-teacher associations to create more welcoming
and inviting environments and provide more opportunities
for parents to engage in university/school activities—e.g., by
arranging flexible times for working parents to attend parent-
teacher meetings and other events inside and outside the
classroom or providing child care or refreshments at evening
events (78).
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Does the eight-factor “power to
live” in disaster exist since
childhood?
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Motoaki Sugiural??

!Institute of Development, Aging, and Cancer, Tohoku University, Sendai, Japan, 2Smart-Aging
Research Center, Tohoku University, Sendai, Japan, *International Research Institute of Disaster
Science, Tohoku University, Sendai, Japan, “Department of Information Design, Faculty of
Informatics, Shizuoka Institute of Science and Technology, Fukuroi, Japan, *Graduate School of Arts
and Letters, Tohoku University, Sendai, Japan

Background: Studies on the survivors of the 2011 Great East Japan earthquake
and tsunami have revealed eight factors, called power to live, which are
closely related to resilience and effective coping after intense and prolonged
stress. However, whether the eight factors, which were examined in adults,
are applicable to children is unclear. The purpose of this study is to evaluate
whether the eight-factor structure of power to live was present since late
childhood.

Method: A 34-item power to live questionnaire was filled by middle- to
upper-grade elementary (n = 378) and junior high school students (n = 456).
Moreover, because elementary school students may lack introspective ability,
their power to live was evaluated through a parental assessment (n = 358).
Additionally, we examined the relationship between each power to live factor
and questions regarding disaster prevention awareness among 25 elementary
school students.

Results: The results from confirmatory factor analysis for factor structure
revealed generally acceptable fit indices. The reports from elementary school
students and their parents significantly positively correlated with each power
to live factor. Although reliability indices for factors such as stubbornness,
etiquette, self-transcendence, and active well-being were not good for
elementary school students, the reliability indices for all factors, excluding
stubbornness, increased in junior high school students. Moreover, we identified
a correlation between problem-solving, altruism, and emotional regulation and
questionnaire items regarding awareness of disaster prevention in elementary
school students.

Conclusion: Our results suggest that although factors common to adults,
such as leadership, problem-solving, altruism, and emotional regulation,
were identified at the elementary school stage, some factors, such as
stubbornness, are in the process of being formed. Future studies should
examine the developmental changes assumed to underlie these factors and
their relationship to experience and neurodevelopmental basis.

KEYWORDS

children, personality, disaster prevention education, emotion regulation, leadership,
problem-solving, factor structure
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Introduction

Resilience is defined as the capacity of a dynamic system to
withstand or recover from significant challenges that threaten
its stability, viability, and development (1, 2). Resilience from a
catastrophic disaster involves the diverse and long-term process
of evacuation, shelter-living, and rebuilding lives. Examining
the factors that play a protective role in these processes is
necessary when considering disaster prevention and promoting
resilience (3).

From the studies on survivors of the 2011 Great East Japan
earthquake and tsunami, which killed nearly 19,000 people
and caused extensive damage to the coastal areas of eastern
Japan, eight factors called “power to live” were extracted that
are closely related to resilience and effective coping using a
bottom-up approach (4, 5). Sato et al. (4) interviewed survivors
of the 2011 Great East Japan earthquake and tsunami about
their experiences of avoiding crises and solving problems in
various disaster contexts, such as evacuation, living in shelters,
and rebuilding lives, as well as the psychological and behavioral
characteristics that worked to their advantage. Based on that
survey, Sugiura et al. (5) conducted a questionnaire survey of
1,412 disaster survivors and constructed an 8-factor, 34-item
power to live questionnaire using exploratory factor analysis
and examined the relationship between each factor and behavior
during the 2011 Great East Japan earthquake and tsunami.

The power to live questionnaire is an eight-factor
questionnaire that evaluates a wide-range of individual
characteristics related to post-disaster resilience. The eight
factors include: Factor 1 (leadership) represents the attitude and
habit of gathering and organizing people; Factor 2 (problem-
solving) is associated attitudes and practices that strategically
address problems; Factor 3 (altruism) is a personality trait
that leads to concern for and assistance of others; Factor 4
(stubbornness) is the attitude or habit of sticking to one’s wishes
or beliefs; Factor 5 (etiquette) is the attitude or habit of following
social conventions in one’s daily behavior; Factor 6 (emotional
regulation) is the attitude or habit of attempting to calm down
in a difficult environment; Factor 7 (self-transcendence) is
associated with consciousness and making sense of life from a
spiritual perspective; and Factor 8 (active well-being) is related
to the daily practice of maintaining and improving physical,
mental, and intellectual health (5).

Each factor in the power to live questionnaire was
examined in relation to the survivors’ condition at the time
of the 2011 Great East Japan earthquake and afterwards.
Promptness during evacuation positively correlated with
leadership, problem-solving, and emotional regulation
(5, 6). Positive correlations have been observed in other
indicators such as problem-solving in shelters (problem-solving,
altruism, emotional regulation, and self-transcendence) or
subjective sense of recovery (problem-solving and active
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wellbeing) (5). Leadership, emotional regulation, problem-
solving, etiquette, and self-transcendence correlated with
rebuilding of houses (7). Relationships were also found
between post-disaster problem-solving styles (e. g., self-
resolution, resolution through request, resolution through
acquaintances, etc.) and various factors in the power to live
questionnaire (8).

Studies have evaluated the neurocognitive basis of each
factor in the power to live questionnaire (9, 10). In a study
in which an MRI task was used to simulate easy or difficult
problems in the operation of powerplants, a relationship was
found between brain activity involved in coping with difficult
problems and problem-solving (11). In another study, an inverse
correlation was reported between neural activation during
constructive thinking and stubbornness (12).

However, whether the eight factors related to the power
to live examined in adult survivors from the 2011 Great East
Japan earthquake and tsunami are applicable to children is
unclear. In disaster prevention education, knowledge acquisition
is often the main goal, and focusing on nurturing the
characteristics required to overcome a disaster is challenging
(13-15). Evaluating the similarities and differences between
power to live factors in adults and children can help identify
traits formed at an early age, which can then be applied to
disaster-prevention education. Although protective factors, such
as cognitive skills (16, 17) and family relationships (18) have
been related to resilience in children, children differ from adults
in many traits related to resilience, including nurturing of family,
community factors, and intrapersonal factors, such as immature
personality and cognitive functioning (19). There is a possibility
of prematurity in each power to live factor between elementary
and junior high school students.

Thus, the purpose of this study is to confirm whether the
eight-factor structure of the power to live, which was reported
for the adult survivors of the 2011 Great East Japan earthquake
and tsunami, is present since late childhood. For this purpose,
we examined the factor structure and homogeneity of the
power to live in elementary and junior high school students.
Because the questionnaire may be unsuitable for students,
especially for elementary school students given their ability
of introspection, elementary school students were assessed by
using a combination of the self- and parent-rated power to live
questionnaires. Moreover, the items were paraphrased to match
the vocabulary of elementary school students to not detract from
the original meaning. In addition to the original 34-item version,
the model was examined using a 16-item version created by
extracting two items that showed higher correlation with each
factor score (20). Scores on the 16-item version were shown to
have a very high positive correlation with the 34-item version,
and its relevance to behavior during the 2011 Great East Japan
earthquake and tsunami was also examined (20). Moreover, we
explored the relationship between disaster prevention awareness

frontiersin.org


https://doi.org/10.3389/fpubh.2022.1022939
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Matsuzaki et al.

TABLE 1 Power to live questionnaire and factor loading in elementary and junior high school students (34-item factor structure).

10.3389/fpubh.2022.1022939

Item Elementary Junior
school high
student school
student
Factor 1. Leadership
1. To resolve problems, I gather together everyone involve to discuss the matter 0.71 0.70
2. In everyday life, I often take the initiative to gather people together 0.79 0.82
3. I take the initiative in taking to other people 0.62 0.79
4. Sophisticated words that move people’s hearts come out of my mouth 0.70 0.55
5. In everyday life, I make sure to keep in contact with friends and acquaintances 0.52 0.81
Factor 2. Problem-solving
6. When I am fretting about what I should do, I compare several alternative actions 0.66 0.59
7. Before taking action, I think of a plan and the order of priority 0.69 0.83
8. When talking to someone, I think about that person’s personality, wishes, and abilities and choose an appropriate 0.58 0.66
attitude and words accordingly
9. The more agitated the people around me become, the calmer I somehow become 0.32 0.71
10. To resolve a problem, I first of all initiate action 0.65 0.63
Factor 3. Altruism
11. I'like it when other people rely on me and are grateful to me 0.82 0.79
12. When I see someone having trouble, I have to help them 0.65 0.52
13. When someone asks me to do something for them, I cannot refuse 0.35 0.85
14. Other people’s good fortune makes me happy so I like to help others 0.87 0.67
15. I am meddlesome and I like to do things for others 0.61 0.45
Factor 4. Stubbornness
16. I am stubborn and always get my own way 0.54 0.56
17. T unhesitatingly say whatever it is I want to say 0.50 0.69
18. I clearly distinguish between black and white: what’s good is good, and what’s bad is bad 0.50 0.50
19. I hate losing 0.65 0.54
20. I am highly motivated with regard to things that I like or want to d. 0.59 0.44
Factor 5. Etiquette
21. On a daily basis, I take the initiative in greeting family members and people living in the neighborhood 0.67 0.71
22. In everyday life, I take care of myself as much as possible 0.59 0.70
23. When someone has helped me or been kind to me, I clearly convey my feelings of gratitude 0.63 0.61
Factor 6. Emotional regulation
24. During difficult times, T endeavor not to brood 0.71 0.74
25. During difficult times, I endeavor to think positively, telling myself that this experience will benefit me in the future 0.72 0.67
26. During difficult times, I compare my circumstances with the situation around me and in society, and I think that 0.58 0.39
matters cannot be helped
27. When something happens, I try to stay calm and not panic 0.71 0.76
Factor 7. Self-transcendence
28.1am aware that I am alive, and have a sense of responsibility in living 0.56 0.80
29. I am aware of the path and teachings I should follow as a person 0.61 0.64
30. I am aware of the role I should play in society 0.60 0.62
31. I think that my actions toward others will go around and eventually come back to me 0.56 0.77
Factor 8. Active well-being
32. In everyday life, I have habitual practices that are essential for relieving stress of giving me a change of pace 0.53 0.60
33. In everyday life, I have habitual practices that are essential for maintaining my physical health 0.55 0.78
34. In everyday life, I endeavor to find opportunities to acquire new knowledge, skills, and attitudes 0.61 0.76
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and the power to live among elementary school students to apply
them on disaster prevention education.

Methods

Participants

In the Tohoku region of Japan, envelopes containing
questionnaires were distributed and collected on a voluntary
basis from elementary and junior high schools. The envelopes
contained a written explanation of the questionnaire and a
statement that the return of the envelope constituted consent.
The elementary schools distributed questionnaires to families
with children in grades 3 and above. The questionnaires were
collected from 455 families at the elementary school. Of these,
378 (191 boys and 187 girls, 9-12 years old, mean age = 10.71
years, standard deviation = 0.84), without missing responses
from the children, were included in the data analysis for the
elementary school students themselves. In addition, data from
358 parent—child pairs, who also had no missing responses,
were used for analyzing the relationship between their own
ratings and those of their parents. Questionnaires filled out by
the junior high school students themselves were distributed at
4 schools and collected from 513 students. The 456 students
whose answers were not missing were included in data analysis
(237 boys and 219 girls, 12-16 years old, mean age = 13.58
0.99). The participants of the
questionnaire-based survey on disaster prevention awareness

years, standard deviation =

were obtained from 28 sixth graders, 25 of whom had no
missing responses on both power to live questionnaires, and the
relationship between the two scales was examined (9 boys and
16 girls, aged 11-12 years; mean age = 11.92 years, standard
deviation = 0.28). The procedures for this study were approved
by the Institutional Review Board of the International Research
Institute of Disaster Science, Tohoku University, Japan.

Questionnaires

Power to live questionnaire

The power to live questionnaire (5) was used for the survey.
The questionnaire contained 34 items (Table 1), asking for
responses on a 6-point scale ranging from “0 = not at all”
to “5 = very much.” From the responses, individual scores
are calculated for eight factors related to the power to live.
As noted earlier, the eight factors were leadership, problem
solving, altruism, stubbornness, etiquette, emotional regulation,
self-transcendence, and active well-being. Only each factor
was considered, and no higher-order factors were assumed.
Cronbachss alpha for each factor ranges from 0.71 to 0.80.

Original wording was used for junior high school students.
The questionnaire items for the elementary school students
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were rephrased to fit their vocabulary and comprehension,
and all items were drafted by all authors based on the 34-
item version of the questionnaire. Then, we interviewed several
third-grade elementary school students—the lower limit of the
surveyed grade level—to evaluate their understanding of the
words used in the items and determined the wording of the
final questionnaire. Original wording was used for the parent
of the elementary school student, with instructions to answer
and respond to the question “How much does this apply to
your child?”

Disaster prevention awareness

Questionnaire items were selected from those used in studies
on disaster prevention education (21-23). Table 2 shows the
eight questions asked of the children. The children were asked
to self-evaluate their evacuation behavior and sense of fear
as relevant factors, as well as their proactive involvement in
disaster prevention and self-evaluation of communication with
family members involved in disaster prevention. Each question
was answered on a 5-point scale ranging from “1 = Strongly

>

Disagree” to “5 = Strongly Agree.”

Statistical analyses

Confirmatory factor analysis (CFA) was conducted on three
data sets (elementary school students, parents of elementary
school students, and junior high school students). CFA verifies
the validity of the factor structure from the goodness-
of-fit indices of the model. Two models were examined:
a 34-item version (5) and a 16-item version (20). The
maximum likelihood method was used to estimate factor
loadings. This study reports on the comparative fit index
(CFI), Tucker-Lewis index (TLI), root-mean-square error of
approximation (RMSEA), and standardized root-mean-square
residual (SRMR). In a study, goodness-of-fit was considered
good if CFI > 0.95, TLI > 0.95, RMSEA < 0.06, and SRMR <
0.06 (24).

The similarity of the factor structure between elementary
and junior high school students was tested by employing
multigroup CFA. Goodness-of-fit indices were calculated
and compared across models for factor structure (configural
model), factor loading (weak invariance model), and when
factor loading and intercept (strong configural) were
constrained to be equal. Additionally, correlational analyses
(Pearson’s r) were conducted to explore the relationship
between each factor on the power to live questionnaire and
responses to questions on disaster prevention awareness.
Software (ver. 4. 2. 1) was used for statistical analysis.
Confirmatory factor analysis was performed using the lavaan

package (ver. 0. 6-12).
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TABLE 2 Correlation coefficients between disaster prevention awareness and power to live factors (34-item version).

Item Leader- Problem-  Altruism Stubborn-  Etiquette Emotional  Self- Active
ship solving ness regulation  Transcen-  well-being
dence
Q1. Do you think 0.30 0.22 0.48* —0.14 0.32 0.29 0.32 —0.13
you could evacuate
safely if an
earthquake,

tsunami, typhoons,

heavy rain, or

volcanic eruption

were to occur?

Q2. Do you think —0.04 0.10 0.41* —0.14 0.00 —0.04 0.26 —0.11
your family could

evacuate safely if an

earthquake,

tsunami, typhoons,

heavy rain, or

volcanic eruption

were to occur?

Q3. Are you scared —0.15 —0.10 —0.27 —0.07 —0.11 —0.42* —0.21 —0.30
of natural disasters,

like earthquakes,

tsunamis, typhoons,

heavy rain, and

volcanic eruptions?

Q4. Do you think 0.04 0.03 0.10 —0.20 0.27 —0.09 0.08 0.03
you may get injured

if a natural disaster

were to occur?

Q5. Do you think 0.30 0.46* 0.31 —0.25 0.41* 0.33 0.23 0.26
natural disasters

will occur in your

area?

Q6. Do you think 0.09 —0.11 0.17 0.22 0.11 —0.01 0.41* 0.13
you need to talk

with your family to

decide what to do in

the event of a

natural disaster?

Q7. Do you think 0.17 0.26 0.26 —0.18 0.47* 0.03 0.45* 0.05
your family would

become safer if you

talked and made

promises to

improve

preparedness?

*p < 0.05.
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TABLE 3 Descriptive statics and Cronbach'’s alpha of the power to live questionnaire (34-item factor structure).

Elementary school

students

M SD
1. Leadership 14.22 4.94
2. Problem-solving 14.22 4.57
3. Altruism 15.85 4.98
4. Stubbornness 15.30 4.55
5. Etiquette 10.96 2.82
6. Emotional 10.70 3.84
regulation
7. Self-transcendence 13.66 3.57
8. Active well-being 8.97 3.26

Results

Descriptive statistics, reliability in the
34-item version power to live
questionnaire

The means and standard deviations for each factor
of the 34-item version of the power to live questionnaire
and values of Cronbach’s alpha are shown in Table 3.
Cronbachs alpha for each factor in elementary school
students ranged from 0.58 to 0.80. Reliability coefficients
were slightly lower for stubbornness (0.68), etiquette (0.66),
self-transcendence (0.67), and active wellbeing (0.58). By
(>0.70)
for leadership, problem-solving, altruism, and emotional

contrast, reliability coefficients were acceptable
regulation. For junior high school students, although slightly
below the customary criterion for stubbornness (0.67), the
other factors of power to live showed acceptable reliability
(from 0.72 to 0.85).

Confirmatory factor analysis and factor
loading in the 34-item version of the
power to live questionnaire

CFA results are summarized in Table 4. For elementary
school students, the goodness of fit indices were CFI =
0.84, TLI = 0.82, RMSEA = 0.06, and SRMR = 0.07. The
trend in the goodness-of-fit index was the same for junior
high school students (CFI 0.88, TLI 0.87, RMSEA
= 0.06, and SRMR = 0.07). Regarding standardized factor

loading on each item, junior high school students generally

exceeded the conventional criterion (>0.40); however, only
item 26 was slightly below customary standards (0.39).
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Junior high school

students
o M SD o
0.80 15.86 5.63 0.85
0.70 17.64 4.66 0.82
0.79 16.82 4.53 0.79
0.68 15.88 412 0.67
0.66 12.44 2.46 0.72
0.76 13.55 3.83 0.73
0.67 13.64 4.10 0.81
0.58 10.20 3.25 0.76

Although two items were slightly below the standard for
elementary students (items 9 and 13), other items were
acceptable (Table 1).

Descriptive statistics and reliability in the
16-item version of the power to live
questionnaire

Means, standard deviations, and Cronbach’s alpha for each
factor of the 16-item version of the power to live questionnaire
are shown in Table 5. For elementary school students, a certain
degree of reliability was found for leadership (0.72); however,
other factors showed a generally low reliability (from 0.47
to 0.62). By contrast, junior high school students had a low
value of Cronbach’s alpha for stubbornness (0.55) and altruism
(0.63); however, generally acceptable reliability coefficients were
obtained for other factors (from 0.70 to 80).

Confirmatory factor analysis and factor
loading in the 16-item version of the
power to live questionnaire

The lower part of Table 4 shows the results of CFA in the 16-
item version factor structure. For both elementary and junior
high school students, all items exceeded conventional factor
loading criteria (>0.40; Supplementary Table 1). Adequate
goodness-of-fit indices were observed in elementary school
students (CFI = 0.97, TLI = 0.95, RMSEA = 0.04, and SRMR
= 0.04). Correlation coefficients (Spearman’s p) between the
two items measuring each factor were p = 0.56, 0.45, 0.48,
0.33, 0.39, 0.46, 0.37, and 0.31, respectively, for factors 1 to
8. The correlation coefficients between the 34- and 16-item
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TABLE 4 Goodness-of-fit indices of CFI for the power to live questionnaire.

2

10.3389/fpubh.2022.1022939

Factor structure Subjects X CFI TLI RMSEA RMSEA 90% CI SRMR
34-item version Elementary school students 1197.55%%* 0.84 0.82 0.06 [0.06, 0.07] 0.07
Junior high school students 1409.03*** 0.88 0.87 0.06 [0.06, 0.07] 0.07
Elementary school students” parent 1365.43** 0.82 0.80 0.07 [0.07,0.07] 0.08
16-item version Elementary school students 122.92%* 0.97 0.95 0.04 [0.03,0.05] 0.04
Junior high school students 152.51%%¢ 0.98 0.96 0.05 [0.04, 0.06] 0.03
Elementary school students’ parent 185.21*** 0.94 0.90 0.06 [0.05, 0.08] 0.05
CFI, comparative fit index; RMSEA, root-mean-square error of approximation; SRMR, standardized root-mean-square residual; TLI, Tucker-Lewis index.
*p < 0.001.
TABLE 5 Descriptive statistics and Cronbach'’s alpha of the power to live questionnaire (16-item factor structure).
Elementary school Junior-high school
students students
M SD o M SD o
1. Leadership 4.85 2.49 0.72 5.88 2.69 0.78
2. Problem-solving 5.82 2.24 0.61 6.99 2.07 0.70
3. Altruism 6.76 222 0.64 7.36 2.08 0.66
4. Stubbornness 5.35 2.26 0.50 5.20 2.12 0.55
5. Etiquette 7.42 2.00 0.56 8.55 1.80 0.70
6. Emotional 5.52 2.19 0.63 6.80 2.40 0.70
regulation
7. Self-transcendence 7.40 1.97 0.53 7.12 2.19 0.73
8. Active wellbeing 5.92 2.33 0.47 6.65 2.36 0.80

versions were r = 0.90, 0.83, 0.89, 0.81, 0.92, 0.91, 0.48, and 0.90,
respectively, for factors 1 to 8 (>0.80 for all, except factor 7).

Regarding CFA for junior high school students, the trends
for goodness-of-fit indices were similar to those for elementary
school students (CFI = 0.98, TLI = 0.96, RMSEA = 0.05,
and SRMR = 0.03). The correlation coefficients (Spearman’s p)
between the two items measuring each factor were 0.62, 0.52,
0.45, 0.37, 0.48, 0.57, 0.55, and 0.52, respectively, for factors 1
to 8. The correlation coeflicients between the 34- and 16-item
versions were r = 0.93, 0.90, 0.91, 0.86, 0.93, 0.91, 0.90, and
0.95. The results of CFA analysis for the 16-item version of
the power to live questionnaire for elementary and junior high
school students are shown in Supplementary Table 1.

Relationship between parental report and
child report of the power to live
questionnaire

The results of CFA for parental rating of the power to
live questionnaire (Table 4) revealed that based on the 34-item
version, the goodness-of-fit indices were CFI = 0.82, TLI =
0.80, RMSEA = 0.07, and SRMR = 0.08). For the 16-item
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version, acceptable levels of fitness of good indices were obtained
(CFI = 0.94, TLI = 0.90, RMSEA = 0.06, and SRMR = 0.05).
The correlation coefficients for parental and self-ratings of the
corresponding factors were all small to moderately positive in
the 34-item version (r = 0.46, 0.29, 0.47, 0.46, 0.39, 0.30, 0.20,
and 0.26, respectively, for factors 1-8; all p < 0.001). The 16-
item version also showed small to moderate positive correlations
(factors 1-8; r = 0.48, 0.25, 0.40, 0.41, 0.41, 0.26, 0.18, and 0.16,
respectively; all p < 0.001).

Homogeneity of power to live factor
structure across schools

Multigroup CFA were conducted combining datasets from
elementary school and junior high school students. The results
are summarized in Table 6. The results regarding the goodness-
of-fit indices and differences in chi square values between
models indicate that the configural invariance model was
supported for both the 34- and 16-item versions of the structure,
suggesting that the factor loading for each power to live factor
varied between elementary and junior high schools.
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To explore age and gender differences among power to live
factors, we conducted multiple regression analyses, where each
power to live factor was the objective variable and age, gender,
and age-by-gender interaction terms were subjective variables
(Supplementary Table 2). Gender was coded 0 for females and 1
for males. The results revealed a statistically significant positive
effect of age on leadership, problem-solving, stubbornness,
etiquette, emotional regulation, active wellbeing. For altruism,
by contrast, the negative partial regression coeflicient for gender
was significant; however, the effects of age and age-by-gender
interaction effects were not significant. None of the explanatory
variables were significant for self-transcendence.

Relationship between awareness of
disaster prevention and power to live in
elementary school students

Because of the low reliability of each factor of the 16-
item version of the power to live questionnaire, we only report
the relationships between the 34-item version power to live
factors and awareness of disaster prevention. Results for the
16-item version are shown in Supplementary Table 3. Table 2
shows the relationship between elementary school students’
awareness of disaster prevention and each power to live factor.
Significant positive correlations were found between QI and
Q2 regarding self-evaluation of one’s own or family members’
ability to evacuate safely in the event of a disaster and altruism.
In addition, we observed a significant negative correlation
between Q3, which is regarding fear of disasters, and emotional
regulation. Q5, which is on proactiveness, showed a positive
relationship with etiquette and problem-solving. Q6 and Q7,
which are related to communication with family members
about disaster prevention, were positively correlated with self-
transcendence. Q8 was positively correlated with etiquette. No
significant correlation coefficients were found for leadership,
stubbornness, and active well-being.

Discussions

In this study, we examined the validity of the factor
structure and its reliability in elementary and junior high school
students regarding the power to live in overcoming sustained
challenges, such as natural disasters. In addition, the relationship
between awareness of disaster prevention and power to live
was explored with the intention of adapting the results to
disaster prevention education. The results of CFA for the 34-
item and 16-item versions of power to live questionnaires were
acceptable for both elementary and junior high school students.
In elementary school students, the results were confirmed by
parental ratings. These results support the structural validity
of the power to live in elementary and junior-high school
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TABLE 6 Results of multigroup CFA for the power to live questionnaire.

RMSEA RMSEA 90%CI SRMR

TLI AIC BIC

CFI

Ax? df

df

Model

Factor structure

[0.06, 0.07] 0.07

85998.06 0.06

0.85 84769.24

0.87

998

2606.58

Configural invariance

34-item version

[0.06, 0.07] 0.07

85897.72 0.06

0.85 84791.78

74.54 26 <0.000 0.86

1024

2681.13

Weak invariance

[0.07, 0.07] 0.08

1050 465.25 26 <0.000 0.83 1 85205.03 86188.08 0.07

3146.37

Strong invariance

[0.04,0.05] 0.03

40186.46 40904.85 0.04

0.96

0.97

152

275.43

Configural invariance

16-item version

10.3389/fpubh.2022.1022939

0.04

[0.04, 0.05]

40865.27 0.04

0.08 0.97 0.96 40184.69

8

160 14.23

289.66

Weak invariance

0.04

[0.05,0.06]

8 <0.000 0.96 0.94 40229.15 40871.92 0.05

60.46

168

350.12

Strong invariance

AIC, Akaike information criterion; BIC, Bayesian information criterion; CI, confidence interval, CFA, confirmatory factor analysis, CFI, comparative fit index, RMSEA, root-mean-square error of approximation, SRMR: standardized root-mean-square

residual; TLI, Tucker-Lewis index.
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students. However, in terms of reliability, the results suggest
that some factors are not stable, especially for elementary school
students. Among junior high school students, many reliability
coeflicients increased, but stubbornness remained insufficiently
reliable. Leadership, problem-solving, altruism, and emotional
regulation are suggested to be relatively stable at the elementary
school age. When these factors were examined in relation to
disaster prevention awareness, correlations were found between
these factors and items such as fear of disasters and preparedness
in cooperation with family members. Based on these results, this
study partially clarified the formation process of the power to
live extracted from the survivors of the 2011 Great East Japan
earthquake and tsunami. In addition, we were able to identify
factors closely related to early disaster prevention awareness.

Factor structure and reliability of the
power to live in elementary and junior
high school students

As mentioned, the power to live in elementary and junior
high school students was supported in terms of factorial
validity; however, some factors were found to be unreliable.
In the self-report, stubbornness was consistently unreliable
regardless of school type or scale type (34-item or 16-item
version). In elementary school students, the 34-item version
was not sufficiently reliable for etiquette, self-transcendence,
and active well-being. More factors were unstable in the 16-
item version, but this is due in large part to the nature of
Cronbach’s alpha that the number of items is affected (25). The
results from multigroup CFA, which suggested the configural
invariance model, indicated that some power to live factors,
such as stubbornness, etiquette, self-transcendence, and active
wellbeing, vary across school types.

The following possibilities exist for the lack of stability
in both elementary and junior high school students for
stubbornness. First, their beliefs or desires, which are a core part
of stubbornness, were in the process of formation. Stubbornness
is the tendency to stick to one’s beliefs and desires and is assumed
to be related to persistence in difficult situations. Elementary and
junior high school students may have been in the process of self-
formation (26, 27), and thus, had lower reliability coeflicients
for stubbornness. Second, cognitive immaturity of students may
be confounded by low alpha values. This reason might also be
involved in problem-solving, which had marginal reliability in
elementary school students.

Etiquette and active well-being had lower reliability among
elementary school students and relatively higher reliability
among junior high school students. These results may be
related to differences in age and parental involvement between
elementary and junior high school students (28, 29). Elementary
school students need adult help to maintain their own health
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and learn etiquette. An increased risk of physical and mental
health problems was reported in children required to care for
themselves more from an early age (30). Conversely, learning
customary manners and developing habits for one’s well-being
during elementary and junior high school years may underpin
an aspect of the power to live.

In a study on self-transcendence in elementary school
students, a lower reliability coefficient was reported than
that in adults (31). In self-transcendence, which concerns
the perception of the self in the world and society in
terms of spiritual significance, a long process of experience-
dependent development from early childhood is assumed (10,
32). Knowledge of social conventions and a certain degree of
self-establishment are considered to be the primordial stages
of self-transcendence (33). Moreover, it has been suggested
that the changes of self-transcendence are complex even after
adolescence (34). This may be a reason for the low reliability of
self-transcendence in elementary school children.

Relationship between power to live and
disaster prevention awareness in
elementary school students

We explored how the power to live is related to the
awareness of disaster prevention, which will be fostered through
disaster prevention education, in elementary school students.
We found a relationship between disaster awareness questions
and the factors of the power to live questionnaire.

Regarding the fear of disasters, a reasonable correlation
was found between lower fear of disaster (Q3) and higher
score in emotional regulation. A positive correlation was found
between self-assessment of ability to evacuate themselves (Q1)
and their families (Q2) during a disaster and altruism. This
result is consistent with studies that show that evacuation from
disasters involves a variety of social support and that altruism
is related to it (6, 35). Awareness of the possibility of disaster
(Q5) was related to problem-solving, and etiquette. Learning
about possible disasters in the community and how to protect
oneself and preparing for disasters with family are the basics
of disaster prevention (36). Our results suggested that several
factors of power to live were related to awareness for disaster
prevention efforts.

Finally, leadership showed a weak positive correlation with
items such as awareness of one’s own evacuation (Q1) and
proactive attitude toward disaster prevention (Q5 and Q6),
but it was not statistically significant, despite consistently
adequate reliability in all CFA models. The relationship between
leadership and resilience was identified as a characteristic that
contributes to facilitating the resolution of long-term difficulties
(37). Even elementary school students have been observed
successfully leading groups (38, 39). Leadership was relatively
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stable as a factor, but may have been less likely to be associated
with awareness of disaster prevention in elementary school
students who were influenced by family members or other adults
in leadership roles (40).

Limitation

It is necessary to verify concurrent validity with other
psychological scales and cross-validity in a different sample
set. In particular, leadership should be validated in relation to
indicators such as role in the class (e.g., whether the student
is a member of the class council). In addition, the number
of participants in this study, which examined the relationship
between each power to live factor and awareness toward disaster
prevention, was small. Further validation with a larger number
of participants is needed.

For methodological reasons, we did not evaluate first- and
second-grade elementary school students. Research on how the
eight factors extracted from adult data are formed, including
studies using different factor structures and methodologies,
must clarify the formation process of the power to live. In
relation to disaster education, it will be useful to examine
the relationship between the power to live in disasters and
the acquisition of knowledge through disaster education
and compare scores before and after the implementation of
disaster education.

In elementary school students, stubbornness, etiquette, self-
transcendence, and active well-being were qualitatively different
from those in adults and may have led to low reliability.
Future studies must clarify the neurocognitive bases of factors
that are formed empirically among power to live factors as
well as the environmental factors involved in their formation.
Studies are being conducted to examine the cognitive basis of
self-transcendence (9, 10). By contrast, leadership, problem-
solving, altruism, and emotional regulation were found to be
reliable, even among elementary school students. Factors such as
executive function (41, 42) and altruism (43), which are believed
to be stable from relatively early developmental stages, may
related to these factors.

Conclusion

We examined the psychological traits, termed power to
live, that enabled survivors to overcome the challenges in the
immediate aftermath of the 2011 Great East Japan earthquake
and tsunami and rebuild their lives in elementary and junior
high school students. The results of CFA and reliability
coeflicients indicated that leadership, problem-solving, altruism,
and emotional regulation were stable and related to disaster
awareness even in the middle and upper grades of elementary
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school. In junior high school students, all factors (excluding
stubbornness), such as etiquette and active wellbeing, were
stable. Factors related to cognitive skills, such as problem-solving
and altruism, that facilitate building relationships with others,
including adults, and emotional regulation, which helps tolerate
disaster anxiety and fear, were consistent with factors identified
in other studies on disaster prevention. Therefore, the power
to live questionnaire has the potential to contribute to disaster
education for children and foster resilience. Future research
should focus on improving the power to live questionnaire to
test the relationship between the questionnaire and disaster
prevention education or actual behavior in emergency. In
addition, as the subjects were exclusively Japanese, it is necessary
to examine whether the structure of the power to live is
replicated in other cultures in order to make this questionnaire
a useful tool. It would be also useful to examine the aspects
of each factor of the power to live that can be cultivated
as well as educational programs for this purpose. These
considerations could make this scale a useful tool in clarifying
the neurocognitive basis and experiential factors involved in
long-term resilience, such as disaster recovery.
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Background: Cognitive factors play an essential role in the development
and maintenance of anxiety problems. Among individuals with illness anxiety
problems, their interpretation of bodily symptoms is a crucial factor in the
determination of their ability to regulate their emotions. The catastrophic
interpretation of ambiguous bodily symptoms and changes, known as
interpretation bias, in line with the failure to reappraise the symptoms in safer
ways, is supposed to increase the levels of anxiety in illness-anxious individuals.

Methods: This study aimed to address the statistical limitations of the
direct (self-report) measure of interpretation bias, using an indirect (online
interpretation bias task) measure for assessing biased interpretations of
bodily symptoms. In addition, we examined the contribution of self-report
anxiety sensitivity (AS), intolerance of uncertainty (IU), interpretation bias,
and reappraisal to illness anxiety problems in a subclinical population and
compared it with controls with low levels of illness anxiety.

Findings: Illness-anxious individuals made more negative interpretations
of ambiguous, potentially health-threatening information. They used less
reappraisal to regulate their emotion. Among the measures, the physical
subscale of AS and the reaction time to the safe resolution of ambiguous
information were the best factors that could contribute to the differentiation
between the illness-anxious individuals and non-anxious individuals.

Conclusion: Our findings provided further support for the biased processing
of information related to physical symptoms among individuals with illness
anxiety. AS-physical and safe resolutions for ambiguous situations could
differentiate the illness-anxious and the control groups better than other

frontiersin.org
58


https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://doi.org/10.3389/fpsyt.2022.985125
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyt.2022.985125&domain=pdf&date_stamp=2023-01-09
mailto:m.khatibitabatabaei@bham.ac.uk
https://doi.org/10.3389/fpsyt.2022.985125
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fpsyt.2022.985125/full
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Elhamiasl et al.

10.3389/fpsyt.2022.985125

factors. These findings suggest that a change of interpretation of ambiguous
bodily symptoms among individuals suffering from chronic conditions can be
a possible intervention to target anxiety and improve patients’ lives.

illness anxiety, interpretation bias, reappraisal, intolerance of uncertainty, anxiety
sensitivity, bodily symptoms, COVID-19

Introduction

Illness anxiety disorder, formerly known as hypochondria,
is characterized as dysfunctional worry about serious illnesses
(1). In addition, illness anxiety can be experienced as a symptom
in people suffering from other disorders, such as GAD, specific
phobia, and OCD (2, 3). The experience of illness anxiety
has increased since the emergence of the COVID-19 (SARS-
CoV-2) pandemic in December 2019, as it has caused notable
physical and psychological distress as well as high mortality and
morbidity rates (4). Studies showed that during the pandemic,
people had concerns about COVID-19 and a considerable
portion of them reported that their level of anxiety and
psychological stress increased during the pandemic (5). Anxiety
and fear of COVID-19 were also reported to worsen preexisting
mental health problems and lead to post-traumatic stress
disorder (PTSD) and even suicidal thoughts and attempts (6-8).

Some studies propose a developmental perspective to
explain susceptibility or resilience to mental problems (9).
Furthermore, studies suggest that long-term exposure to stress
can result in changes in physiological functioning, which
can lead to long-lasting effects and the development of
long-term consequences (10, 11). According to the cognitive
behavioral approach to illness anxiety (12), the core feature of
illness anxiety is the catastrophic interpretation of ambiguous
bodily symptoms and changes, known as interpretation bias.
Biased interpretations may increase hypervigilance of the
internal sensations (i.e., body sensations) (13-15). These
perceived sensations, in turn, can be interpreted as signs
of a serious disease and consequently increase the primary
These
catastrophic interpretations, then, might be maintained as

dysfunctional catastrophic interpretations (12, 16).

individuals may make less effortful reappraisal strategies to
replace these negative interpretations with safer ones. Thus,
they might experience more dysfunctional anxiety in response
to the maintained negative interpretations. Reappraisal is one
of the emotion regulation strategies that refer to altering the
meaning of a stimulus or a situation to reduce negative emotions
(17, 18). A negative relationship between reappraisal strategy
and interpretation bias for health-threatening information
has been established by several studies (19-21). Therefore,
the biased interpretation of health-related information and
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deficit in further reappraisal regulatory strategy might be two
maintaining factors contributing to the maintenance of illness
anxiety disorder.

Anxiety sensitivity (AS) and intolerance of uncertainty (IU)
are suggested as two psychological constructs that may make
people vulnerable to illness anxiety disorder and the experience
of interpretation bias when facing physical sensations. AS is
defined as the experience of fear or worry over the symptoms
that are associated with anxiety (22). Sensitivity to arousal-
related sensations makes individuals misinterpret harmless
bodily sensations and symptoms of a medical problem, which
may lead to illness anxiety (23). The experienced anxiety,
in turn, might increase the severity of perceived anxiety-
related symptoms convincing the individual that a health
problem exists. The somatosensory amplification model of
hypochondriasis supports the role of AS in illness anxiety,
stating that people with illness anxiety are more sensitive to
normal sensations and interpret them as signs of a serious
disease (24).

A low threshold for tolerating the unknown nature and
consequences of bodily signs may contribute to IU. People with
IU believe that uncertainty and ambiguity are negative and
attempt to put an end to this ambiguity by considering the
most catastrophic consequences (25). As such, individuals with
illness anxiety may consider ambiguous bodily sensations as
indicators of a serious medical disease since they are less tolerant
of ambiguity (23).

Despite the growing body of evidence about the relationship
between catastrophic interpretations and negative emotions
such as anxiety, few studies have compared the relationship
between anxiety and interpretation bias among people with
and without illness anxiety symptoms. Such a comparison can
highlight the role of negative interpretation bias in illness
anxiety. In addition, the studies about illness anxiety and
catastrophic interpretations mostly relied on direct self-report
measures of interpretation bias. These measurement methods
are reported to be subject to respondent bias (13). Therefore,
indirect measures would be more appropriate for assessing these
biased interpretations.

It is important to consider that illness anxiety is a common
disorder, with estimates ranging up to 13% in the general
adult population (26). Furthermore, the emergence of new
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diseases (for example, COVID-19 and monkeypox) in recent
years and their uncertain health outcomes have triggered
higher levels of illness anxiety. With regard to the prevalence
of illness anxiety and the importance of comprehending the
cognitive factors that are involved in its development and
maintenance, the current study was designed to examine the
role of cognitive factors in the development and maintenance
of illness anxiety by comparing individuals with and without
illness anxiety symptoms. Unlike previous studies, we aimed
to measure interpretation bias for ambiguous bodily symptoms
using an indirect online interpretation bias task (27). We believe
that the application of this novel method would assist us in
understanding the role of biased interpretations in differences
among people with and without illness anxiety symptoms. We
hypothesized that individuals with illness anxiety symptoms
show more catastrophic interpretations of ambiguous health-
related situations. We also investigated the levels of reappraisal,
AS, and IU in individuals with illness anxiety symptoms
and compared them with those without these symptoms.
We hypothesized that the illness-anxious participants would
report higher levels of AS, IU, and interpretation bias but less
reappraisal in comparison to the individuals without illness
anxiety symptoms. More importantly, we aimed to examine
which factor among interpretation bias, appraisal, AS, and TU
had the most power in differentiating the illness-anxious group
from the control group.

Method

Participants

A power analysis, based on previously published and
unpublished pilot studies, investigated the interpretation bias
among individuals with high and low levels of illness anxiety
(28) and suggested 29 participants in each group to explore
the between-subject differences. Participants were 60 students
of Shahid Beheshti University [two groups: illness-anxious and
control (30 in each)]. First, the participants for the illness-
anxious group were recruited via ads in public places of
the university that called for individuals with illness anxiety
symptoms specified in the ad. A semi-structured interview was
used to confirm the presence of illness anxiety symptoms. Then,
the matched participants for the control group were recruited
using an announcement inviting individuals without illness
anxiety symptoms.

Illness-anxious group

The illness-anxious sample included 30 (15 female)
students of Shahid Beheshti University selected through an
announcement calling for individuals with illness anxiety
symptoms. In this announcement, illness anxiety symptoms,
including experiencing worries about health, checking body
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status, avoidance of health-related information or searching
for health-related information, and being sensitive to bodily
changes, were listed. Volunteer students were supposed to
inform the experimenter using email or SMS. To clarify
the presence of illness anxiety symptoms, a semi-structured
interview assessing illness anxiety symptoms was conducted
by one of the authors (M.E.) who holds a master’s degree
in clinical psychology. Participants who are suffering from a
serious medical condition, are under medical or psychiatric
medication, have a history of surgery in the last 12 months, have
a strong belief in already suffering from a disease that cannot be
diagnosed by physicians, and suffering from psychotic disorders
were excluded. Regarding the illness anxiety symptoms as well as
exclusion criteria, 30 students (15 female) were selected among
47 volunteer students. Other 17 participants were excluded
due to not meeting the criteria for illness anxiety symptoms
(6), suffering from a medical disease (3), having a history or
suffering from another psychiatric disorder (4), using psychiatric
medications (2), and being under psychotherapy (2).

Control group

The control group consisted of 30 students at Shahid
Beheshti University selected through an announcement
requesting individuals without illness anxiety symptoms.
Volunteer students were supposed to inform the experimenter
using email or SMS. Volunteers whose gender and age range
matched the illness-anxious individuals were invited to the
interview session. To clarify the absence of illness anxiety
symptoms, a semi-structured interview assessing illness anxiety
symptoms was conducted. Suffering from a serious medical
condition, being under medical or psychiatric medication,
having a history of surgery during recent 12 months, and
suffering from psychotic disorders were the exclusion criteria.
A total of 30 students (15 female) among 38 volunteers were
determined as eligible to be studied as the control group.
Notably, eight volunteers were excluded due to suffering from
a medical disease (2), a history of suffering from another
psychiatric disorder (3), using psychiatric medications (2),
and a recent history of surgery (1). However, one of the
volunteers could not attend the measurement session due to an
unexpected medical problem, and the sample size was reduced
to 29 participants.

Measures

The structured clinical interview for DSM-5,
clinician version (SCID-5-CV)

The SCID-5-CV (29) is a semi-structured interview guide
to make the DSM-5 diagnoses. In this study, however, it
was used to check illness anxiety symptoms, including (1)
preoccupation with illness in the absence of somatic symptoms,
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(2) experiencing anxiety regarding illness-related issues, and (3)
avoidance or safety behaviors. The experience of all these three
symptoms during the last 6 months was our criteria for inclusion
in the illness-anxious group. It was administered by the author
(M.E.) who holds a certified degree in clinical psychology. The
purpose of using this tool was not to diagnose participants with
IAD or determine the severity but to check the existence and
absence of the aforementioned symptoms, respectively, in the
illness-anxious and control groups.

Interpretation task

The interpretation task was specifically designed for the
study and was modeled after the online interpretation paradigm
as described by Vancleef et al. (27). The task assesses
interpretation bias for ambiguous health-related information.
It consisted of 32 scenarios with a length of four lines, of
which the final sentence of each description is incomplete and
lacks a word. The task incorporates 16 ambiguous (AMB)
scenarios that can have both an unsafe (health-threatening) or
a safe resolution. Furthermore, it includes 16 forced inference
scenarios, of which 8 are health-threatening (HR) such that only
the unsafe resolution makes sense for that scenario (endorsing
safe resolutions are considered as errors) while the other 8 are
non-health-related (NHR) such that only the safe resolutions
make sense (endorsing unsafe resolutions are considered as
errors). A total of eight ambiguous scenarios are matched
to eight health-related scenarios (the HR resolution of the
ambiguous is the same as the correct resolution of the forced),
while eight ambiguous scenarios are matched to eight non-
health-related scenarios (the NHR resolution of the ambiguous
is the same as the correct resolution of the forced). The forced
inference scenarios are used as control scenarios. Each task
trial started with a fixation point presented on the screen for
500 ms. Then, the first line of a scenario was shown on the
screen for 2,000 ms, and after that, the second to the fourth lines
(each for 1,500 ms) were consecutively added. The fourth line
contained a missing word. In the ambiguous descriptions, the
missing word maintained the ambiguity of the scenario. Next,
at 7,000 ms, one unsafe and one safe word were simultaneously
presented on screen for a total of 3,000 ms while the scenarios
were still on the screen. The participant was instructed to start
reading the scenario line by line as soon as it appeared on the
screen. When the two words were presented, the participant’s
task was to choose the word that completed the story in the
way they thought. They were instructed to make this choice
as soon as possible. As soon as the subject pressed the key,
the next trial started with the presentation of a fixation point.
Although we had a control group to control any confounding
variables, such as the speed of reading the scenarios and
resolutions, the readability of both resolutions, that is, their
length, was similar.
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Interpretation bias was indexed by valence and reaction
time scores. A negative interpretation bias-valence refers to the
smaller number of safe resolutions and the greater number
of unsafe resolutions for ambiguous scenarios. A negative
interpretation is also expected to result in faster reaction times
when the subject has chosen the unsafe resolutions of ambiguous
scenarios than the safe ones.

The current task was the modified and summarized version
of the original Dutch version of the online interpretation task
developed by Vancleef et al. (27). The mean of latency for safe
resolutions (ambiguous safe and forced safe conditions) was less
than the latency for health-threatening resolutions (ambiguous
health-threatening and forced health-threatening conditions)
(27). Lower levels of latency (i.e., faster reaction time) can reflect
that the scenarios can validly differentiate health-threatening
interpretations from safe ones. The scenarios were translated
into Farsi and adapted based on the cultural context. The
accuracy of the translation was assessed by a person holding a
degree in Farsi literature as well as two clinical psychologists
holding a PhD degree in clinical psychology. Then, 10 students
from other majors than psychology read and informed us if the
scenarios were understandable. They also evaluated if sentences
were correctly categorized in each of the AMB, HR, and NHR
trials. In addition, these students were asked to perform the
computerized task to see if reading and comprehension of the
scenarios are possible in different periods (5,000, 6,500, and
8,000 ms). A total presentation time of 6,500 ms was selected
as appropriate, providing enough time to read the scenarios
fully while not allowing additional time to (re)think about them.
The task was developed using the Affect 4.0 program (30). The
task also had a training phase consisting of 10 non-health-
related scenarios that were different from the main scenarios.
The training phase was performed to get participants acquainted
with the response procedure. Refer to Appendix A for some
examples of the scenarios translated into English.

Anxiety sensitivity index (ASI)

The Anxiety Sensitivity Index (31) is a 16-item questionnaire
that assesses the fear of somatic and cognitive symptoms of
anxiety. ASI has three subscales, including physical concerns,
mental incapacitation concerns, and social concerns (32). Each
item is rated on a five-point Likert scale (0 = very little; 4 = very
much). The psychometric properties and predictive validity have
been well-approved (32). The internal consistency of the Farsi
version of this questionnaire, calculated by Cronbach’s alpha,
was 0.90 in the current study.

Intolerance of uncertainty scale (IUS)

The Intolerance of Uncertainty Scale (33) is a 27-
item questionnaire that measures the inability to tolerate
uncertain situations. Participants are asked to rate items on
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a five-point Likert scale (1 = “not at all characteristic of
me” to 5 = “entirely characteristic of me”). It has two sub-
factors, including uncertainty having negative behavioral and
self-referent implications (factor 1; 15 items) and uncertainty
being unfair and spoiling everything (factor 2; 12 items). The
total scale has excellent internal consistency and good test-retest
reliability (34). The internal consistency of the Farsi version of
this questionnaire, calculated by Cronbach’s alpha, was 0.96 in
the current study.

Emotion regulation questionnaire (ERQ)

The Emotion Regulation Questionnaire (35) is a 10-item
scale designed to measure cognitive reappraisal and expressive
suppression. Participants rate their answers on a seven-point
Likert Scale (1 = strongly disagree, 4 = neutral, and 7 = strongly
agree). The original internal consistency of the questionnaire
was reported as appropriate (35). We used the reappraisal
subscale in the current study. The internal consistency of the
Farsi version of the reappraisal subscale of this questionnaire,
calculated by Cronbach’s alpha, was 0.84 in the current study.

Cognitions about body and health
questionnaire (CABAH)

The Cognitions about Body and Health Questionnaire
(36) is a 3l-item questionnaire assessing five subscales of
catastrophizing interpretation of bodily complaints, autonomic
sensations, bodily weakness, intolerance of bodily complaints,
and health habits. Items are rated on a four-point Likert
Scale (0 =

internal consistencies of this questionnaire in the clinical and

completely wrong, 3 = completely right). The
normal samples were reported as 0.90 and 0.80, respectively
(36). The internal consistency of the Farsi version of this
questionnaire, calculated by Cronbach’s alpha, was 0.93 in
the current study. In the current study, we only used the
catastrophizing interpretation of the bodily complaints subscale
(CABAH-Cat) as the index of self-report (and direct measure of)
interpretation bias toward health-related information.

Procedure

The study was approved by the Ethical Committee of the
Department of Psychology at Shahid Beheshti University (Ref
Number: 30514). The ads for recruiting the illness-anxious
participants were put in public places in the university. Upon
the expression of interest and our favored gender ratio (15
female and 15 male), volunteers were individually invited to
an interview session held at the laboratory in the Department
of Psychology. Participants who met inclusion criteria but not
exclusion criteria were informed by the interviewer (M.E.) that
they were selected for further examinations. The interviewer also
informed the participants briefly that the current study consisted
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of completing questionnaires and one computerized task. Then,
participants were asked to read the consent form describing
research aims and procedures, as well as possible advantages
and risks of the study, and sign it in case they agreed with the
provided information. After obtaining informed consent, the
participant and experimenter (M.E.) scheduled a date for the
test appointment.

The test appointment session started in the psychology
laboratory where participants completed the questionnaires.
After completing the questionnaire battery, participants were
taken to the test laboratory equipped with desktop computers
(19 inches, Core i5, RAM: 4GB, CPU: 3.20 GHS) to perform the
computerized online interpretation task. After reading the task
instructions, participants performed the training phase of the
interpretation task to make sure that participants learned how to
respond. The results of the training phase were not included in
the analysis. Next, participants completed the main phase of the
interpretation task. Upon completion of the task, participants
were debriefed, and the session was terminated. After testing all
subjects in the illness-anxious group, recruitment of the control
group was started. The procedures for selecting participants
without illness-anxiety symptoms and collecting data were the
same as the procedures for the illness-anxious group.

Results

Data preparation for the online
interpretation task

The frequency of chosen safe and unsafe word resolutions
for ambiguous, health-related, and non-health-related scenarios,
as well as the mean reaction time to each scenario type, was
extracted using MATLAB R2017a. The frequencies of correct
and incorrect (error) answers for forced health-related and non-
health-related trials were calculated as well. For the calculation
of RTs in the forced scenarios, trials with incorrect responses
were excluded.

Data analysis

Before the main statistical analysis, the data from one
participant (in the health-anxious group) were removed due to a
high number of missing data. The two groups were age-matched
(the health-anxious group: M = 23.20 y.o., SD = £2.35; and the
control group: M = 23.86 y.0., SD = £ 2.57).

We first aimed to evaluate the between-group differences in
self-reported measures. Therefore, we used multivariate analysis
of variance (MANOVA), while AS subscales (physical, mental,
and social), IU subscales (Factor 1 and Factor 2), CABAH-Cat,
and reappraisal were considered as the dependent variables,
the group (illness-anxious vs. control group) was considered as
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TABLE 1 Results of descriptive statistics and MANOVA for between-group differences in self-report variables: AS-physical, AS-mental, AS-social,
IU-Factor 1, IU-Factor 2, reappraisal, and CABAH-Cat.

Illness-anxious Control
(n=29) (n =29)

M SD SD
AS-Physical 16.44 571 6.68 445 1,380.84 1,380.84 52.55%
AS-Mental 7.24 30.80 2.58 2.14 314.22 314.22 32,93
AS-Social 9.20 2.92 7.62 2.70 36.48 36.48 4,60
TU-Factor 1 48.20 12.81 3631 8.00 2,052.15 2,052.15 17.99%%
IU-Factor 2 40.10 9.81 30.65 6.06 1,294.41 1,294.41 19.45%+
Reappraisal 2351 5,01 27.55 5.11 236.01 236.01 9.20%
CABAH-Cat 22.68 6.66 12.75 453 1,430.06 14,30.06 44,017

¥ p < 0.001, **p < 0.01, **p < 0.05; SS, Sum of Squares; MS, Mean of Squares.

AS, Anxiety Sensitivity; IU, Intolerance of Uncertainty; CABAH-Cat, Catastrophic cognition subscale of Cognitions about body and health questionnaire.

TABLE 2 Results of descriptive statistics and MANOVA for between-group differences in task-related variables: AMB-Safe, AMB-Unsafe, HR-Unsafe,
and NHR-Safe.

Illness-anxious Control
(n=29)
M
AMB-Safe 4.51 2.38 7.37 2.94 118.77 118.77 16.54**
AMB-Unsafe 10.37 2.55 8 3.02 82.08 82.08 10.47%*
HR- Unsafe 7.58 0.73 7.51 0.68 0.06 0.06 0.137
NHR-Safe 7.48 0.78 7.68 0.6 0.62 0.62 1.266

¥ p < 0.001, *p < 0.01, **p < 0.05; SS, Sum of Squares; MS, Mean of Squares.
AMB, ambiguous; HR, health-related; NHR, non-health-related.

the fixed factor. The result of Box’s M-test was not significant
(p = 0.86), and the MANOVA assumption of homogeneity of
covariance was approved. The Pillai’s trace test was significant
[V =0.57, F (7, 37) = 9.59, p = 0.001, np? = 0.57], revealing
that the between-group difference was meaningful at least in one
variable. According to the MANOVA results, the illness-anxious
group, in comparison to the control group, significantly reported
higher levels of AS-physical [F (1, 56) = 52.55, p = 0.001, np2
=0.48], AS-mental [F (1, 56) = 32.93, p = 0.001, np> = 0.37],
AS-social [F (1, 56) = 4.60, p = 0.03, np2 = 0.07], IU-factor 1
[F (1, 56) = 17.99, p = 0.001, np? = 0.24], [U-Factor 2 [F (I,
56) = 19.45, p = 0.001, np> = 0.25], and CABAH-Cat [F (1,
56) = 44.01, p = 0.001, np2 = 0.44], as well as lower levels of
reappraisal [F (1, 56) = 9.20, p = 0.004, nP2 =0.14]. The results
are presented in Table 1.

Then, we used MANOVA to test our second hypothesis
on the between-group differences in the valence of resolutions
in the online interpretation task, including safe resolution
for ambiguous scenarios (AMB-safe), unsafe resolution for
ambiguous scenarios (AMB-unsafe), threatening resolution
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for health-related scenarios (Forced: HR-unsafe), and safe
resolution for non-health-related scenarios (forced: NHR-safe).
The valences were the dependent variables, while the group
was the fixed factor. MANOVA assumption of homogeneity of
covariance was approved (p = 0.18). The Pillai’s trace test was
significant [V = 0.26, F (4, 53) = 4.75, p = 0.002, np? = 0.26],
revealing that the between-group difference was meaningful
at least in one variablee. MANOVA results are reported in
Table 2. Results demonstrated that individuals with illness
anxiety significantly selected less safe [F (1, 56) = 16.54, p =
0.001, np2 = 0.22] and more unsafe, that is, health-threatening
[F (1, 56) = 10.47, p = 0.002, np2 = 0.15] resolutions for
ambiguous scenarios in comparison to the control individuals.
There was no significant between-group difference in the valence
of resolution of forced health-related and non-health-related
scenarios. Between-group differences on the error variables in
the forced inference descriptions were not significant for either
the safe resolution for the health-related scenario [F (1, 56) =
0.95, p = 0.33, np2 = 0.01] or the unsafe resolution for the non-
health-related scenario [F (1, 56) = 1.23, p = 0.27, np2 =0.2].
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TABLE 3 Results of pairwise comparisons for reaction time to
interpretation bias task trials for all participants (n = 58).

(1) Trial ~ (J) Trial Mean Std. Sig.
Difference Error
((BN))

AMB HR 253.09 34.06 0.001
NHR 284.46 25.74 0.001

HR AMB —253.09 34.06 0.001
NHR 31.36 3225 0.33

NHR AMB —284.46 25.74 0.001
HR —31.36 3225 0.33

AMB, ambiguous; HR, health-related; NHR, non-health-related.

To test the between-group differences in the reaction time
(RT) to each scenario type, a 2 (Group) x 3 (Scenario-types-
RT) MANOVA was applied while the group was specified as
the between-subject factor and mean reaction times to scenario
types (AMB, HR, and NHR) as the within-subject variables.
Box’s M (p = 0.98) and Mauchly’s test of sphericity (p =
0.58) were both nonsignificant, approving the homogeneity of
covariance and within-subject covariance equality, respectively.
Results revealed that there was a significant effect of scenario-
type-RT [F (2, 112) = 50.96, p = 0.001, 1p> = 0.47] and
its interaction with the group [F (2, 112) = 3.61, p = 0.03,
npz = 0.06]. Post-hoc tests demonstrated that all participants
significantly reacted slower to ambiguous scenarios compared
with HR and NHR scenarios (Table 3).

To identify the scenario types that the groups reacted to
with different speeds, we used MANOVA after analyzing the
homogeneity of covariance (p = 0.98) and the Pillai’s trace [V
= 0.13, F (3, 37) = 2.67, p = 0.057, npz = 0.13]. Scenario-
types-RT was the dependent variable while the group was the
fixed factor. Results showed that the illness-anxious individuals
significantly had a higher reaction time (slower) to non-health-
related (NHR) scenarios compared with the control participants.
The two groups’ reaction times to ambiguous and health-related
scenarios were not significantly different. A summary of these
findings is presented in Table 4.

In the next step, we evaluated if the illness-anxious and
the control group had different reaction times when they
selected resolutions with safe and unsafe valences for ambiguous
scenarios. One of the individuals in the illness-anxious group
had no safe resolution and one of the participants in the
control group had no unsafe resolution for ambiguous scenarios.
Therefore, these two reaction times were considered missing
data before the analysis. We did a 2 (Group) x 2 (Ambiguous-
resolution-RT) MANOVA while the group was specified as
the between-subject factor and reaction time to safe and
unsafe resolutions of ambiguous scenarios as the within-
subject variables. Boxs M (p = 0.70) was non-significant
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approving homogeneity of covariance. Results demonstrated
that there was a significant effect of ambiguous-resolution-
RT [F (1, 54) = 9.22, p = 0.004, n,> = 0.14] but not its
interaction with the group [F (1, 54) = 0.49, p = 0.48, npz
= 0.009]. Participants in both groups significantly reacted
faster to unsafe resolutions [M = 1,559.55, SD = = 351.33]
than safe resolutions [M = 1,672.45, SD = =+ 379.20].
The mean reaction time for the illness-anxious group was
[Unsafe: M = 1,613.30, SD = + 367.93; Safe: M = 1,752.32,
SD = £ 407.44] and for the control group was [Unsafe:
M = 1,505.80, SD = =+ 331.78; Safe: M = 1,592.59, SD
= +337.16].

After revealing the between-group differences in the
developmental and maintenance factors, we aimed to explore
our research question about the identification of the variables
that could appropriately discriminate between individuals in the
illness-anxious and control groups. Therefore, a discriminant
analysis was performed on self-report and IB task-related
variables separately.

The discriminant analysis was first performed on the self-
report variables of AS-physical, AS-mental, AS-social, IU-
factorl, TU-factor2, CABAH-Cat, and reappraisal. The results
of the equality of group means, assessed by the MANOVA
option of discriminant analysis, were the same as in Table 1.
Wilks Lambda (0.42) was significant (p = 0.001), showing
that the groups were different according to their means in
the mentioned questionnaires. The canonical correlation (0.75)
revealed that the correlation between the discriminant scores
and the dependent variable was high. The Chi-square and
Eigenvalues were 44.70 and 1.34, respectively, for this canonical
correlation. The absolute size correlation for each variable has
been presented in Table 5. These discriminant variables could
correctly classify 89.7% of the subjects (n = 29) in the illness-
anxious group and 89.7% of the subjects (n = 29) in the
control group.

Then, we performed the discriminant analysis for two IB
task-related variables that were found to differ significantly
between the two groups, that is, the numbers of safe and
unsafe resolutions (valence) for ambiguous scenarios (AMB-safe
and AMB-unsafe). The results of the equality of group means,
assessed by the MANOVA option of discriminant analysis, were
the same as in Table 2. Wilks’ Lambda (0.74) was significant (p =
0.001), showing that the groups were different according to their
means in these task-related indices. The canonical correlation
(0.50) revealed that the correlation between the discriminant
scores and the dependent variable was moderate. The Chi-
square and Eigenvalues were 16.26 and 0.34, respectively, for
this canonical correlation. The absolute size of the correlation
for each variable is presented in Table 6. These discriminant
variables could correctly classify 72.4% of the subjects (n = 29)
in the illness-anxious group and 69% of the subjects (n = 29) in
the control group.
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TABLE 4 Results of descriptive statistics and MANOVA for between-group differences in Reaction Time to AMB, HR, and NHR scenarios.

Illness-anxious

(n=29)
M SD
AMB-RT 1,650.93 356.93 1,541.69 299.28 173,015.67 173,015.67 1.59
HR-RT 1,349.22 337.24 1,337.20 324.09 2,097.86 2,097.86 0.01
NHR-RT 1,400.56 373.37 1,223.13 247.18 456,466.68 456,466.68 4.55%
“p < 0.05.

AMB, ambiguous; HR, health-related; NHR, non-health-related.

TABLE 5 Within-groups correlations between self-report
discriminating variables and standardized canonical discriminant
functions.

of biased interpretation, supported this finding. Illness-anxious
participants used less reappraisal to regulate their emotions
than participants in the control group. Interestingly, the illness-

Function anxious individuals processed non-health-related situations
1 longer than the control group, reflected in their higher reaction
AS-Physical 0.83 time to these scenarios. We also aimed to go beyond evaluating
the relationship between illness and cognitive factors by
CABAH-ICat 0.76 . . . . s
assessing which factors might contribute more to the difference
AS-Mental 0.66 between people with and without illness anxiety symptoms. The
[U-Factor 2 0.50 results indicated that the physical subscale of AS and individuals’
U Factor 1 0.48 reaction to the safe resolution of the ambiguous scenario were
among the best factors that could differentiate individuals with
Reappraisal —0.35 . .
illness anxiety from others.
AS-Social 024 Our findings are in line with the findings and suggestions

AS, Anxiety Sensitivity; IU, Intolerance of Uncertainty; CABAH-INT cat, Catastrophic
Cognition subscale of Cognitions about body and health questionnaire.

TABLE 6 Within-groups correlations between discriminating variables
and standardized canonical discriminant functions.

of several previous studies. Fergus and Bardeen (38) studied
the incremental specificity of AS and IU with health anxiety
using a large sample of adults and endorsed that both AS
and IU incrementally contribute to the prediction of health
anxiety. However, they demonstrated that only physical AS

UL and inhibitory IU (corresponding to factor 1 in IUS-27) had

1 a unique relation with health anxiety. The unique relationship

AMB-Safe 0.92 between illness anxiety and AS-physical has been supported in
AMB.Unsafe o7 different studies, suggesting that the role of the physical domain

AMB: Ambiguous

Discussion

The current study aimed to study the role of cognitive
factors in the development and maintenance of illness anxiety
symptoms by going beyond mono-method assessment and using
indirect measures of interpretation bias to bodily symptoms. We
evaluated the contribution of developmental factors (AS and
IU) and maintaining factors (interpretation bias and reappraisal)
to illness anxiety disorder. The illness-anxious group reported
higher levels of AS and IU and interpreted ambiguous health-
related situations more catastrophically compared with the
control group. Both self-report catastrophic interpretation and
the online interpretation task, which is an indirect measure
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of AS might be more prominent in illness anxiety than the
other domains (38-42). Although in our research, AS-physical
had a higher correlation with discriminant function (group), all
other sub-factors of AS and two factors of IU were significantly
different between the illness-anxious and control groups. Our
results supported the idea that AS is a fundamental fear and
people with different emotional problems can experience AS as
a whole construct regardless of its domains (31, 43, 44). Our
results about the significant contribution of AS and IU to illness
anxiety also questioned the claim raised by Fergus and Bardeen
(38) that the importance of AS and IU in illness anxiety might
have been overestimated.

Sensitivity to uncertain bodily sensations might be related
to the vulnerability to biased processing of health-related
information and an increment of anxiety over somatic
sensations (45). Supporting the presence of interpretation
bias in the illness-anxious individuals, our results indicated
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that participants with illness anxiety interpreted ambiguous
health-related information as more threatening than individuals
without illness anxiety. These results were observed both in
the self-report and the task-related indices of interpretation
bias. Although our study did not aim to study reflective
task-related
misinterpretation in illness anxiety might support the idea

and automatic processes, self-report and
that individuals with illness anxiety show reflective and
automatic interpretation biases for health-related information.
It is believed that the amount of effort that someone allocates
to information processing distinguishes the processes of
interpretation at automatic and reflective levels (46). Self-
report measurements assess explicit/reflective processes, while
fast-paced tasks evaluate more spontaneous and automatic
interpretative processing (47). In our study, we used both
a self-report questionnaire and a fast-paced online task to
measure interpretation bias. As mentioned earlier, our research
was not designed to evaluate reflective vs. automatic processes,
and further studies are required to investigate this topic
appropriately designed for.

In the online interpretation bias task, the illness-anxious
individuals showed higher unsafe and lower safe interpretations
of ambiguous health-related information than the control
individuals. Consistent with our findings, a positive correlation
between health-threatening resolution of the online ambiguous
health-related information and fear of pain was reported (27).
Furthermore, a systematic review by Leonidou and Panayiotou
(48) supported the association between interpretation bias
for health-threatening information and illness anxiety. Miles
et al. (49) reported that individuals with high fear of cancer
considered more negative interpretations of ambiguous cancer-
related scenarios in comparison with those having lower levels
of fear of cancer. However, between-group differences in Miles
etal.’s study (49) were not significant for positive interpretations.
The between-group difference, however, was not significant
regarding the other indices of interpretation bias (i.e., faster
reaction time in choosing the unsafe resolution of ambiguous
scenarios than safe resolutions). Both groups reacted slower
to the ambiguous scenarios when compared with the forced
scenarios, while there were no between-group differences in
reaction time to ambiguous scenarios. However, the study
showed that the illness-anxious individuals processed NHR-
forced scenarios significantly slower than the control group.
It might be speculated that people with illness anxiety are
inclined to look for health-related resolutions even in evident
non-health-related situations and take more processing time
to make sure that no threatening interpretation is possible.
This finding has not been reported previously and the present
results on within-subject differences provide relative support
for the aforementioned explanation. Consistent with Vancleef
et al’s (27) study, our results demonstrated that both the
illness-anxious and control groups reacted slower to ambiguous
scenarios in comparison with HR and NHR ones.
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Our results demonstrated that both groups selected unsafe
resolutions faster than safe resolutions for ambiguity. Consistent
with this finding, Vancleef et al. (27) reported that all
participants reacted faster to the threatening resolutions of
ambiguous health-related situations than the safe resolutions.
An automatic threat evaluation system (TES) makes people
vigilant to potentially threatening information (50). Even
though our task encompassed control over non-health-related
scenarios, the ambiguous and forced health-related scenarios
might have acted as unintentional primes for the activation of
these mechanisms and resulted in faster responses to unsafe
resolutions in all participants, irrespective of the level of illness
anxiety (27).

Our findings also suggest that illness-anxious individuals
may have problems with reappraisal strategies to replace
unsafe interpretations with safer ones. These findings are
also congruent with the theories that argue the negative
interpretation of health-related information is associated
with reappraisal abilities (19, 20). Bardeen and Fergus (51)
demonstrated that less application of reappraisal strategy was
associated with higher levels of concerns about health and
preoccupation with bodily sensations. Therefore, individuals
with illness anxiety not only experience misinterpretation
of health-related
reappraisal to lessen the negative emotional consequences

information but also lack functional
of such misinterpretations.

Discriminant analyses showed that all the aforementioned
variables could discriminate illness-anxious individuals from
non-anxious individuals. AS-physical and safe resolutions
for ambiguous scenarios were the best self-report and task-
related discriminators, respectively, among other measures. The
discriminative ability of self-report questionnaires was higher
than that of task-related indices. This difference might be due
to the overlap between illness anxiety symptoms and the items
of the questionnaires used for the assessment of AS, IU, and
self-report interpretation bias. For example, Taylor (37) argued
that ASI assesses the same construct that health anxiety targets.
Furthermore, the difference between self-report and task-related
indices in distinguishing the individuals might be considered
as the different roles of systematic and automatic cognitive
processes, respectively, in illness anxiety. In other words, it
might be hypothesized that individuals might attribute negative
interpretations to ambiguous situations automatically regardless
of their illness anxiety level. However, it seems that their levels
of AS, IU, and regulatory strategies might be involved in the
development of illness anxiety. This assumption is speculative
and needs further investigation. Moreover, when we entered
the scores of the health anxiety inventory into the analysis, the
correctness of group allocation increased from 89 to 96%. It
indicates that there might be other factors contributing to illness
anxiety rather than AS, IU, reappraisal, and interpretation bias.

The findings of the present study should be interpreted
in light of the following limitations. Participants’ personal

frontiersin.org


https://doi.org/10.3389/fpsyt.2022.985125
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Elhamiasl et al.

experiences of health-related issues were not controlled for.
Therefore, it is not clear if their resolutions for a situation
are an interpretation bias or an association of their personal
experiences. Both illness-anxious and control groups were
university students and caution is warranted in generalizing the
findings to the clinical and general population. Furthermore,
the sample was recruited through a volunteer catchment at the
university rather than selecting more diverse clients who are
seeking help in clinics. Therefore, the level of dysfunctionality
reported by our sample might be less than the clinical
population. This may increase the chance of type-II error in
our analyses, which has to be considered when we interpret the
results. The other limitation of the current study was the small
sample size. Regarding the number of statistical comparisons,
having a bigger sample size would reduce the chance of type-II
error. Item overlap across some of our measures, such as ASI and
CABAH, might be another statistical issue. However, CABAH
items mostly measure “beliefs” about somatic sensations and
health while ASI evaluates the “fear” of these sensations. In
addition, regarding the number of comparisons we included in
our study, having a larger sample size would be more beneficial
in estimating more precise effect sizes.

Despite these limitations, the current study is one of the
few works that used multi-method assessment to highlight the
role of different developmental and maintenance constructs in
the psychopathology of illness anxiety. Considering that direct
measures of interpretation bias in previous studies were prone to
response bias, we evaluated the interpretation bias as an indirect
process using an online reading task. The study investigated if
interpretation bias, reappraisal, AS, and IU could differentiate
the illness-anxious and control individuals. Based on the results,
AS and TU might moderate the attention to and perception of
ambiguous bodily sensations or somatosensory amplification.
The efforts of the individual to resolve this ambiguity, in turn,
may prone the person to more negative interpretation bias for
this ambiguous sensation and increase anxiety. Deficits in the
reappraisal strategy of emotion regulation, then, prevent the
individual from replacing these unsafe interpretations with safe
ones to reduce anxiety levels. They might try to gain certainty
or decrease the levels of anxiety by dysfunctional strategies such
as safety-seeking behaviors or avoidance that will lead to illness
anxiety disorder in the long term. The methods and findings
of the current study can be addressed in future studies for
a more comprehensive understanding of illness anxiety and
the application of its treatment. For instance, in the current
study, there were no between-group differences in reaction time
to ambiguous situations. Further studies can investigate if the
reaction time might be different in the clinical sample who
probably experience the symptoms more severely. Our results
showed that people with illness anxiety symptoms are generally
interpreting ambiguous situations in negative ways. However,
it can be examined if illness-anxious individuals may interpret
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some ambiguous health-related situations as more catastrophic
than other ambiguous health-related situations. The results
will reveal the within-individual differences in catastrophic
interpretations of ambiguous health-related situations, leading
to identifying more specific factors that are involved in illness
anxiety. Regarding the role of interpretation bias in illness
anxiety, cognitive behavioral therapy (CBT) protocols target
these biases by asking patients to evaluate the meaning of
bodily sensations and adopt less-threatening interpretations
(52). Considering that CBT strategies require higher levels
of cognitive resources for introspection and awareness, they
may not be as effective as more automatic and habitual level
strategies in more stressful situations with high cognitive loads.
Accordingly, there is a need for developing indirect and online
techniques that address the interpretation biases more subtly
and without requiring effortful introspection.

Conclusion

The current study highlighted the role of cognition in the
development and maintenance of illness anxiety symptoms.
Our results revealed that the illness-anxious group associated
ambiguous health-related situations with more catastrophic
consequences than the control group. Compared with the
control group, the illness-anxious individuals also tended to be
more sensitive to physical and cognitive symptoms of anxiety
and showed less tolerance to general ambiguous situations.
Sensitivity to the physical symptoms of anxiety and less safe
interpretations for ambiguous health-related situations were
among the best factors that could differentiate individuals with
illness anxiety from others. These findings provide important
suggestions for future interventions aiming to reduce anxiety
and improve the quality of life among those patients suffering
from conditions that raise the possibility of health anxiety.
Changing the health-threatening interpretation of ambiguous
bodily symptoms to more neutral interpretations might be
a possible way to reduce health-related anxiety and improve
patients’ quality of life.
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multidimensional perspective on
adolescents’ well-being

Alexandra Maftei*', loan-Alex Merlicit and Oana Danila!

Faculty of Psychology and Education Sciences, Alexandru loan Cuza University, lasi, Romania

Introduction: Social media use was previously characterized as both a
maladaptive coping mechanism, and a source of engagement with peers,
suggesting an ambivalent effect. The present study explored how adolescents
might use social media as a coping mechanism during the COVID-19
pandemic, using a multidimensional perspective on well-being.

Methods: Our sample consisted of 259 Romanian teenagers aged 11-16 (M
=13.38, SD = 0.93, 57% males). We investigated the potential indirect effect of
social media use, i.e., its cognitive, affective, and behavioral dimensions on the
relationship between depressive symptoms and adolescents’ well-being.

Results: Across all mediation analyses, our results suggested that social media
use positively predicted adolescents’ well-being. Given the multidimensional
approach to both social media use and well-being, our findings suggested
that adolescents’ well-being was predicted not only by actual social media
use behaviors but also by cognitions related to the expectation of receiving
gratification on social media and the intense affective states related to the
desire to use social media. Also, our data suggested that adolescents with
high levels of depressive symptoms might be more likely to capitalize on social
media use and have expectations related to receiving approval from others in
the context of social media use.

Discussion: Depressive symptoms might be more relevant when explaining
the cognitive and affective involvement during social media use. However,
their ability to predict the actual social media use behaviors may be limited.
Furthermore, adolescents that present depressive symptoms might be more
prone to use social media, in order to improve their well-being.

adolescents, social media, engagement, emotions, well-being, depression

Introduction

Adolescence is a fascinating and challenging period of self-discovery. From a
biological point of view, the beginning of puberty can signal the beginning of adolescence
(1). Socially, however, adolescence is generally characterized by growing independence
from parents, the increased influence of the peer group, and other aspects such as
frequent mood swings, the impact of people from the same age group, the need to
build an identity, and the fear of social rejection, which all play an essential role in
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determining behaviors, emotional reactions, and the formation
of coping strategies (I, 2). In addition, a more systemic
perspective also underlines the significant role of individual and
cultural variability (i.e., more significant than age-related norms)
that might influence the developmental tasks achieved during
this stage [e.g., (2)].

Among the challenges of adolescence, the development of
a secure and stable sense of identity is critical since it can
contribute to the shaping of sexuality (both in terms of identity
and orientation) (3), the development of intimacy in various
types of relations, strengthening the autonomy and different
achievements, particularly associated with the educational path
(4). Moreover, the COVID-19 pandemic has brought substantial
challenges to people of all ages, youngsters included, imposing
unprecedented, unpredictable changes.

In this context, previous studies highlighted the hardship
experienced by adolescents and their caregivers (5), with a
particular increase in experienced difficulties due to the COVID-
19 pandemic (6, 7). At the same time, a growing body of
research also emphasized teenagers’ variety of coping resources
and personal strengths (8), with technology playing a significant
role in this regard (9). Building on this perspective, the present
study aimed to explore how social media might be used as a
coping mechanism during the COVID-19 pandemic, using a
multidimensional perspective on adolescents’ well-being.

Adolescents’ well-being: The
EPOCH model

Positive psychology devoted increased attention in the last
decades to happiness, well-being, or life satisfaction, all of
them describing a common feature, i.e., the constant and long-
lasting presence of positive feelings, emotions, and outcomes
for a person (10). Some positive psychologists reject hedonistic
theories in favor of Aristotelian or eudaemonic views of well-
being (11). For the conceptualization of well-being in the present
study, we used the EPOCH paradigm, which understands well-
being as a variable structured on five dimensions: engagement
in activities, perseverance, optimism, connection with the people
around us, and happiness (12).

Engagement

The EPOCH model's engagement dimension refers to
adolescents’ active and voluntary participation in activities in
different areas of life (social, professional, and educational)
(13). Engagement implies a strong motivation for adolescents
to pursue their goals and passions and to take the initiative to
start enjoyable or exciting activities. In other words, engagement
refers to adolescents™ ability to become absorbed in what they
do (with its most intense form referring to a sense of flow), a
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state of complete absorption with the loss of a sense of time and
self (14). Recent studies (15) suggested a significant link between
engagement and educational mastery goals.

Perseverance

Within the EPOCH model, perseverance is conceptualized
as an adolescent’s ability to accomplish personal goals despite
(12).

significant associations of persistence in educational contexts

encountering obstacles Previous studies suggested
with the establishment of harmonious relationships. For
example, in the study by Tian et al. (16), which involved 1,476
adolescents, social support in the educational context, both
from teachers and colleagues, had significant associations with
the participants’ subjective well-being. Also, some studies have
suggested a bidirectional relationship between persistence
and the other dimensions of well-being and adolescent school

performance (17).

Optimism

The EPOCH model’s optimism dimension refers to
adolescents’ orientation toward self-confidence, hope, adopting
positive attitudes related to the future, and anticipating positive
long-term results (12). Furthermore, Zeng et al. (18) suggested
that optimism is a central feature of adolescent well-being,
and similar results were reported in subsequent studies. For
example, Zou et al. (19) suggested that optimism seems to be a
significant predictor of life satisfaction among adolescents.

Social connectedness

Within the EPOCH model, social connectedness refers to
establishing and maintaining harmonious social relationships
with family members and relevant others. Furthermore, these
relationships are bidirectional, with adolescents’ perceptions
of their relationship with other people and those peoples
perceptions of adolescents being important in establishing social
connections. Previous studies suggested social connectedness
as a central dimension in determining adolescent well-being
and that the feelings of belonging and integration in the
school social environment mediated the relationship between
students’ academic and social skills and dimensions of social
connection, happiness, and optimism within well-being (20,
21). Furthermore, other studies [e.g., (22)] suggested that
adolescents’ low social connectedness within middle school
social groups is positively associated with depressive and
anxiety symptoms.
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Happiness

Of the five dimensions of the EPOCH approach, happiness
is a particularly controversial one, as the scientific community
is divided between adherents of positivist psychology, which
positions happiness as a central concept in the assessment of
well-being, and those who oppose this approach, considering
happiness as a subjective construct and difficult to measure
and assess (23). However, the EPOCH approach integrates
the concept of happiness alongside other dimensions into
the central idea of well-being. The results presented by
Lukogeviciute et al. (24), in which 133 studies on the subjective
happiness of adolescents were included, suggested that most
studies [i.e., 64] used a single item to measure subjective
happiness, and only 18 of them had validation procedures.
However, adolescent happiness seems to be positively associated
with social connectedness and optimism (21), highlighting
its relevance for the optimal development of adolescents’
well-being.

Adolescents’ social media use

Addressing any issue concerning adolescence today without
considering social media and its presence would mean ignoring
a significant factor. The “digital natives” concept refers to the
generations that have had access to digital technologies (e.g.,
computers, smartphones) since childhood (25, 26). The growing
literature concerning the features of the digital natives has also
highlighted the existence of the Z generation (children born
between 1995 and 2010) (27) and the alfa generation (born
2010+) (28).

Digital natives might be different from children and
teenagers of other generations due to their early and continuous
exposure to a much faster and broader flow of information,
studying, writing, and interacting with each other in ways that
are very different from previous generations (29). As such, the
rise of new social interaction methods (such as social media
networks) is also strongly connected with the characteristics and
behaviors of digital natives (30).

The Internet makes available, both to teenagers and people
of other age groups, a series of tools that simplify various social
and cognitive processes (31) and tasks that would require, in its
absence, an increased effort. Although early digitally exposed
teenagers (as the ones in the present study) have access to
vast sources of information, new methods of socialization and
entertainment from a very young age, the potential positive or
negative effects of this factor are still a debated subject in the
scientific community (32). Among adolescents’ negative aspects
of Internet access, disrupting the circadian rhythm and reducing
sleep hours are expected consequences of excessive Internet
use (33). Furthermore, Internet, smartphones, and video game
addictions are also highly prevalent among teenagers, with
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higher rates among male adolescents (34). More importantly,
a variety of studies suggested a significant association between
social media use and adolescents’ psychological distress, such as
depressive and anxiety symptoms (35) and the time spent on
social media (36-39).

Social media use refers to engaging in communication,
information and data sharing, and entertainment activities
on online community-building sites that typically include
acquaintances and strangers (40). While some of the approaches
to social media described the aspects related to the use of social
media networks or the frequency of social media use (41),
Dessart et al. (42) conceptualized the use of social media through
three dimensions, i.e., cognitive, affective, and behavioral. The
cognitive dimension of social media use refers to the presence
of attitudes, beliefs, and states associated with the behaviors of
using social networks, displayed in the long term (42). Often,
adolescents with a high level of cognitive involvement in social
media use express solid beliefs about the importance of social
media in their personal lives, constantly thinking about social
media use (43). The affective dimension of social media use refers
to the emotions and feelings people feel using social networks,
both when they are using them and when they are not (42).
For example, while using social media, individuals may feel
satisfaction, happiness, or other emotions associated with social
media features (44). However, in the absence of social media use,
individuals may feel anxious and impatient, anticipating further
use (45). Finally, the behavioral dimension of social media use
refers to the actual behaviors of using social media, such as
communicating with others, sharing news, information, images,
and videos, and obtaining information about other people or
important events through ads, advertisements, news, and social
media posts (42).

Building on this multidimensional approach to the use of
social media, Ni et al. (46) defined social media engagement as
an individual attitude toward the relationship with social media
use. Their approach suggested that social media engagement
might replace measures such as the time spent on social media
or the frequency with which users access social media better to
understand the underlying mechanisms of adolescents’ related
behaviors. In addition, the authors also validated a scale in this
regard, i.e., the Social Media Engagement Scale for Adolescents,
SMES-A (2020), which we used for the current investigation.

Adolescents and social media use
effects

However, the impact of social media’s use on adolescents’
well-being has yet to be made clear since previous studies
suggested ambivalent results regarding the valence of the impact
of social media on adolescent well-being. For example, Beyens
et al. (47) suggested that 44% of the adolescents in their
investigated sample did not present significant changes in their
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well-being following the use of social media. Also, 10% of
participants had significantly worse well-being, while 46% had
significantly increased well-being. A subsequent longitudinal
study (48) observed a similar pattern (although the positive
impact of social media use was lower).

Among the reasons for using social media and its benefits,
adolescents usually report the need to communicate with
friends and other people in their social circle, share images
and obtain information related to the activities of people
they know (49). Swirsky et al. (50) also reported positive
and significant associations between the frequency of social
media use and prosocial support. However, more recent studies
highlighted that social media presence is not critical for the
self’s construction, but for the feedback received for the content
adolescents post (51).

Excessive social media use seems to be associated with
depressive symptoms and low self-esteem [e.g., (52)], and
depressive symptoms were identified as positive predictors of
social media use and increased frequency of social media
use in both early and late adolescence (53). In the study
coordinated by Sampasa-Kanyinga and Lewis (54), social media
use among adolescents was associated with higher levels of
psychological distress and suicidal ideation. Also, adolescents
who reported low psychological support levels spent more
time on social media networks. Furthermore, Haand and
Shuwang (55) reported that depressive symptoms significantly
and positively predicted participants’ social media addiction.
However, it is important to note that such studies have an
associative nature, which makes it difficult to establish causal
relationships between the investigated variables. For example,
depressive symptoms can be interpreted as both a cause and an
effect of social media use. On the one hand, it can be assumed
that the frequent use of social media networks can contribute
to the emergence of depressive symptoms. On the other hand,
teenagers might use the Internet as a coping mechanism, with
already existing depressive symptoms causing them to use social
media networks more frequently.

Sela et al. (56) suggested depressive symptoms as a predictor
of excessive Internet use and time spent online through the
mediating variable of fear of missing social opportunities (i.e.,
fear of missing out). Furthermore, the meta-analysis conducted
by McCrae et al. (57) suggested significant associations between
depressive symptoms and social media use. Finally, in the meta-
analysis of Huang (58), excessive social media was negatively
associated with participants’ well-being and self-esteem and
positively related to loneliness and depressive symptoms,
regardless of participants’ age.

The bright side of social media use
A limited number of previous studies suggested the positive

role of social media in coping with negative psychological states.
For example, Cauberghe et al. (59) suggested that teenagers
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were more likely to use social media platforms to adapt
to the changes brought by the COVID-19 pandemic rather
than for communication purposes. Furthermore, the authors
reported results suggested that coping through social media use
may diminish the negative impact of anxiety on participants’
happiness. Again, Ostic et al. (60) suggested that social
capital (i.e., aspects of human social interactions, including
communication networks, that allow individuals to collaborate
to pursue objectives) might mediate the positive relationship
between social media use and psychological well-being.

Also, a limited number of studies investigated the potential
gender differences in social media use. For example, Luijten
et al. (61) suggested that a higher level of social media use was
reported among girls. It was also observed that girls who used
social media more frequently had a lower state of well-being,
which was not observed in the case of boys. Additionally, Li
and Ni (62) suggested that boys and girls might express different
patterns in the cognitive, affective, and behavioral use of social
media networks, meaning that personality factors would explain
to a greater extent the use of social media by boys (i.e., as they
grow, they might gain an increased interest in forming social
interactions and bonds through social media).

Depressive symptoms

Depressive symptoms, both in their moderate forms and
in situations where they can lead to the diagnosis of depressive
disorders, have a considerable prevalence among the world
population, including adolescents (63). For example, Shorey
et al. (64) reported a global prevalence of ~34% of depressive
symptoms among adolescents, 12% meeting the criteria for
diagnosing depressive disorders. Their results also suggested
that the prevalence of depressive symptoms and disorders seems
higher among females, a pattern also found in other previous
studies [e.g., (65)].

Recent studies suggested positive associations between
pathologic use of the Internet and its features and depressive
symptoms. In a meta-analysis, Lozano-Blasco and Cortés-
Pascual (66) reported a moderate and positive relationship
between pathologic internet use and depression. This effect was
stronger among male participants and did not differ across
cultures. Similarly, in a recent literature review, Vidal et al
(67) reported that higher frequencies of social media use were
associated with higher levels of depression and suicidal ideation.
The authors also highlighted the possibility of a dual relationship
between depression and social media use. For example, the
authors suggested that adolescents with depressive symptoms
might predict higher levels of social media use in the long term
and actively engage in social media use through posts and image
sharing. Previous studies suggested potential reasons for these
results. For example, Elmquist and McLaughlin (68) postulated
that social media, despite its potentially harmful effects, can
offer opportunities for coping with mental health issues (e.g.,
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seeking advice or support from other individuals, sentiments of
belonging to a group, or the possibility to access mental health
resources while remaining anonymous).

Depressive disorders during adolescence are associated
with later depressive episodes in adulthood, school dropout,
unemployment during adulthood, and subsequent difficulties in
social and professional adaptation and integration (69). Also,
some previous studies suggest weak or moderate associations
between adolescent depressive symptoms and social media use.
For example, in a meta-analysis by Ivie et al. (36), which included
11 studies that recruited participants between the ages of 11
and 18, social media use had weak, positive, and significant
associations with depressive symptoms.

The present study

Studies to date have provided divergent results regarding
the impact of social media on adolescent mental health and
well-being. For example, some studies suggested a positive
effect associated with higher well-being and life satisfaction.
In contrast, others showed a negative effect, associated with
a higher level of anxiety and depressive symptoms, insomnia,
and difficulties in social integration (40). Also, some studies
[e.g., (47)] have reported ambivalent effects of social media
use, suggesting that a considerable number of adolescents
are not significantly affected by social media use, while two
groups at the extremes are affected positively or negatively.
Therefore, further studies, such as the present one, are needed
to understand the impact of social media use on adolescent
mental health.

At the same time, our study also aimed to understand better
the relationships between mental health issues and adolescents’
use of social media networks. For example, previous studies
suggested that social media use could contribute to depressive
symptoms through exposure to adverse factors, or well-being,
through engaging in enjoyable socializing and entertainment
activities (49). Alternatively, depressive symptoms may lead
adolescents to use social media more as a coping mechanism
to cope with the adverse effects of depression by seeking social
support and approval from others.

Furthermore, the results of the previous literature
documenting depressive symptoms and social media use
nuance in the perspective according to which the well-being of
adolescents does not represent a simple absence of depressive
symptoms or other mental disorders, being instead the actual
presence of positive aspects, such as optimism, the formation of
social connections, commitment in activities, perseverance, and
happiness of teenagers (12). Furthermore, these aspects seem
also to be associated with positive consequences for adolescents,
such as higher school performance, better integration into the
educational and social environment and reduced depressive and
anxious symptoms (12, 70). However, all these studies highlight
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the need for further research to provide a more comprehensive
view of these links, and our study answers this call.

Also, although the negative relationship between well-being
and depressive symptoms is robust and intuitive, it is important
to understand the potential effect of other variables, which
might influence various aspects of the two factors differently.
For example, some previous studies (48) suggested that external
factors, such as the use of social networks, could have ambivalent
effects on the well-being of adolescents. Also, in addition to
some weak direct associations, social media use can significantly
impact adolescent sleep quality. Consequently, lack of sleep was
associated with a significantly higher presence of depressive
symptoms among adolescents (71).

Given all these previous findings, the present study aims to
add to the current literature regarding the relationships between
these variables, especially accounting for the divergent results
describing the effects of different magnitudes of the use of social
media on the well-being of adolescents and young people in
general. More importantly, our study addresses these issues in a
highly challenging context, i.e., the COVID-19 pandemic, when
Romania was heading to the peak of the deadliest COVID-19
pandemic wave.

Our study was built on two primary objectives: (1) To
explore the potential associations between the use of social
media at cognitive, affective, and behavioral levels and depressive
symptoms and the well-being of adolescents during the COVID-
19 pandemic; (2) To investigate the potential indirect effect
of social media use on the relationship between depressive
symptoms and adolescent well-being, during the COVID-
19 pandemic.

Considering previous studies suggesting depressive
symptoms as a potential predictor of social media use (53)
and social media use as a potential predictor of well-being, we
assumed that (HI) Social media use (i.e., the cognitive, affective,
and behavioral dimensions) would mediate the relationship
between depressive symptoms and participants’ well-being. A
higher level of depressive symptoms would be associated with
a higher level of social media use, which would be related to a
higher level of well-being. Also, considering the possible gender
differences in the use of social media (61), we assumed (H2)
that there would be significant differences between male and
female adolescents regarding their social media use, with female
participants scoring higher than male participants.

Method

Participants and procedure

Our convenient research sample was formed of 258
adolescents aged 11-16 years (M = 13.38, SD = 0.93), out of
which 147 were males (57%). The participants were recruited
from three educational institutions in a northeastern town in
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Romania. The data were collected between September 23, 2021,
and October 7, 2021, as a part of a project aiming to explore
adolescents’” well-being. During that period, the schools were
reopened, and the scales were filled in person (paper and pencil
procedure). However, not all schools were open. Even in the
schools where our participants were students, online teaching
was alternated with offline classes in a cyclical system to avoid
spreading the virus. Thus, we collected our data during the time
when the students were physically present in schools.

The research was conducted following the Helsinki
ethical the ethical
requirements approved by the institutional board of the

Declaration’s criteria and research
authors’ institution. Permission was also received from the
schools’ principals, as well as the parents of the participants,
who were informed of the study’s goal and methodology.
After receiving these approvals, we began the data collection
process. Participants who agreed to participate voluntarily
were told of the contents of the research, the tasks they were
required to do (i.e., to answer the scales’ items), the possibility to
withdraw from the study at any time, and the confidentiality and
anonymity of their answers, which would only be used solely for
the present research. The participants gave informed consent to
take part in this research. Furthermore, the participants were
informed that none of their answers or participation would
impact their academic performance or other academic-related

variables. The average completion time was ~15 min.

Measures

Before using the instruments, we followed the cross-
cultural adaptation methods indicated by the International Test
Commission (72) and related recommendations [e.g., (73, 74)].
Using the experience of two independent translators, we first
translated the original instrument into the target language,
i.e, from English to Romanian. Using the input of a third
independent translator, we compared the two translated versions
and evaluated the potential ambiguities and discrepancies of
words, sentences, and meanings. There were no acknowledged
significant inconsistencies, and the consensus reached permitted
the tentative initial version of the translated scales. We next
conducted a blind back-translation of the initial preliminary
translation of the instruments, followed by a comparison of the
two back-translated scales., which resulted in the final versions
of the instruments.

Social media use

We used the Social Media Engagement Scale for Adolescents
(46) to measure adolescents’ social media use. The scale consists
of 11 items, each item presenting a statement regarding certain
aspects of the use of social media networks. Participants
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provided their answers on a Likert scale ranging from 1 (“not
true at all”) to 5 (“very true”). The scale comprises three
dimensions. The first dimension, the behavioral use of social
media networks, includes four items (e.g., “Using social media
is my daily habit”), with a Cronbach’s alpha of 0.79. The second
dimension, the cognitive use of social media networks, includes
three items related to participants’ cognitions related to the
use of social networks (e.g., “Support and encouragement of
others on social media are very important for me”), with a
Cronbach’s alpha of 0.84. The third dimension, the affective use
of social media networks, includes four items related to possible
emotional reactions related to social media use (e.g., “I feel
anxious when I can’t use social media”), Cronbach’s alpha of
0.84. High scores indicated a higher level of social media usage
at that level.

Well-being

We used the 20-item EPOCH Measure of Adolescent Well-
Being scale (12). Each item presents a statement regarding
various aspects related to the proper functioning and well-being
of the participants. Participants indicated to what extent they
agreed with each statement on a Likert scale ranging from 1
(“not true at all”) to 5 (“very true”). The scale comprises five
dimensions, i.e., Engagement (e.g., “When I do an activity, I
enjoy it so much that I lose track of time.”), perseverance (e.g.,
“I finish whatever I start”), Optimism (e.g., “I think good things
are going to happen to me.”), Connection (e.g., “When I have
a problem, I have someone who will be there for me.”), and
happiness (e.g., “I have a lot of fun.”). High scores indicated a
higher level of well-being. Cronbach’s alpha for the overall scale
was 0.91.

Depression

We used the 11-item Adolescent Depression Rating Scale
(75) to measure participants’ depressive symptoms. Participants
provided their answers on a Likert scale ranging from 1 (“not
true at all”) to 5 (“very true”), and higher scores indicated
higher symptoms. Example items include “I feel overwhelmed
by sadness and listlessness” and “I feel downhearted and
discouraged”. Cronbach’s alpha was 0.90.

Finally, a demographic scale assessed participants’ gender
and age.

Overview of the statistical analysis

We conducted preliminary analyses (using the IBM SPSS 26
statistical software) to assess whether participants’ age relates to
the primary variables of interest. Also, zero-order correlations
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TABLE 1 Descriptive statistics for the primary variables (N = 258).

10.3389/fpubh.2022.1062688

Skewness (SD)  Kurtosis (SD) «
Well-being 18.75 331 5 25 0.01 (0.15) —0.23 (0.30) 0.91
Social media use (overall) 34.52 9.80 11 55 —0.29 (0.15) —0.02 (0.30) 0.90
Affective (social media use) 14.63 4.12 4 20 —0.58 (0.15) —0.24 (0.30) 0.84
Behavioral (social media use) 9.02 3.10 3 15 —0.10 (0.15) —0.37 (0.30) 0.84
Cognitive (social media use) 10.86 4.22 4 20 0.21 (0.15) —0.53 (0.30) 0.79
Depressive symptoms 23.77 9.10 10 50 0.56 (0.15) —0.22 (0.30) 0.90
TABLE 2 Zero-order correlations between the main variables (N = 258).

M SD 1 2 3 4 5 6
1. Well-being 18.75 3.31 -
2. Social media use (overall) 34.52 9.80 0.22** -
3. Affective (social media use) 10.86 4.22 0.11 0.87** -
4. Behavioral (social media use) 9.02 3.10 0.34** 0.85** 0.69** -
5. Cognitive (social media use 14.63 4.12 0.16™* 0.83** 0.53** 0.57** -
6. Depressive symptoms 23.77 9.10 —0.32** 0.28** 0.34** 0.12 0.24** -
7. Age 13.38 0.93 —0.21** 0.15* 0.08 0.03 0.25"* 0.12*

*p < 0.05;*p < 0.01.

among the main study variables were computed. Finally, we
investigated the mediating effect of each social media use
dimension on the relationship between depressive symptoms
and adolescents’ well-being.

Results

Descriptive statistics of the study variables (mean, standard
deviation, minimum and maximum values, Skewness and
Kurtosis coefficients, Alpha Cronbach’s coeflicients) are reported
in Table 1.

Associations between the variables

The results of Pearson correlations are reported in
Table 2. Adolescents’ well-being was positively associated
with overall social media use and the behavioral and
affective dimensions. At the same time, adolescents’ well-
being was negatively correlated with depressive symptoms
and age: older participants reported a lower level of well-
being. The behavioral and affective dimensions of social
media use were also positively associated with depressive
symptoms, while the affective dimension of social media use
and depressive symptoms were positively correlated with
participants’ age.

Frontiersin Public Health

Gender differences

Next, to observe potential differences between male and
female participants on study variables, we applied independent
samples t-tests (see Table 3). Results of independent sample
t-tests suggest no significant differences between male and
female participants on well-being, overall social media use
score, behavioral or cognitive dimensions of social media use,
or depressive symptoms. The only significant differences were
observed in the affective dimension of social media use. More
specifically, female participants reported significantly higher
levels of social media use on the affective dimension than
male participants.

Mediation analyses

Based on these findings, we further performed three
mediation analyzes, using depressive symptoms as an
independent variable, well-being as a dependent variable,
and each dimension (cognitive, behavioral, and affective) of
social media use as mediating variables. We used Hayes™ (76)
macro Process (Model 4; 95% confidence interval (CI); 5000
bootstrapped samples).

a. The mediating role of the cognitive dimension of social
media use on the relationship between depressive symptoms and
participants’ well-being.
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TABLE 3 Independent T-test results (N = 258).

Self-reported gender

Male (N=147) Female (N=111)

M (SD) M (SD)
Well-being 18.72 (3.26) 18.80 (3.39) —0.196
Social media use (overall) 33.54 (10.06) 35.82(9.33) —1.864
Affective (social media use) 13.90 (4.07) 15.60 (3.99) —3.342%
Behavioral (social media use) 8.93(3.19) 9.14 (2.98) —0.519
Cognitive (social media use 10.69 (4.25) 11.08 (4.19) —0.723
Depressive symptoms 22.99 (8.71) 24.80 (9.53) —1.583

¥ p < 0.001.

The total effect of depressive symptoms on participants’ well-
being was significant (B = —0.11, SE = 0.02, p <0.001, 95% CI
[—0.15; —0.07]), a higher level of depressive symptoms being
associated with a lower level of well-being. The direct effect
of depressive symptoms on well-being was significant as well
(B = —0.15, SE = 0.02, p < 0.001, 95% CI [—0.19; —0.10]).
The effect of depressive symptoms on the cognitive dimension
was significant as well (B = 0.15, SE = 0.02, p <0.001, 95%
CI [0.10; 0.21]). The effect of cognitive dimension on well-
being was significant (B = 0.21, SE = 0.04, p <0.001, 95% CI
[0.11; 0.30]). The indirect effect of depressive symptoms on well-
being through the cognitive dimension of social media use was
significant (B = 0.03, SE = 0.01, 95% CI [0.01; 0.05]), with
higher depressive symptoms being associated with a higher level
of cognitive involvement in social media use. At the same time, a
higher level of social media use was associated with a higher level
of well-being. The results indicated a partial mediating effect of
the cognitive dimension of social media use on the relationship
between depressive symptoms and well-being (see Figure 1).

b. The mediating role of the behavioral dimension of social
media use on the relationship between depressive symptoms and
participants’ well-being.

The results of the second mediation model are presented
in Figure 2. They indicate that the total effect of depressive
symptoms on well-being was significant (B = —0.11, SE= 0.02,
p < 0.001, 95% CI [—0.15; —0.07]), a higher level of depressive
symptoms being associated with a lower level of well-being.
The direct effect of depressive symptoms on well-being was
significant as well (B = —0.13, SE= 0.02, p < 0.001, 95%
CI [—0.17; —0.09]). The effect of depressive symptoms on the
behavioral dimension of social media use was not significant (B
= 0.04, SE = 0.02, p > 0.05, 95% CI [0.00; 0.08]). The effect of
the behavioral dimension of social media use on well-being was
significant (B = 0.41, SE = 0.05, p < 0.001, 95% CI [0.29; 0.52]),
with a higher level of behavioral involvement being associated
with a higher level of well-being. The indirect effect of depressive
symptoms on well-being, through the cognitive dimension, was
not significant (B = 0.01, SE = 0.01, 95% CI [—0.00; 0.03]).
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Thus, the results indicate a non-significant mediating effect of
the behavioral dimension of social media use on the relationship
between depressive symptoms and well-being.

c. The mediating role of the affective dimension of social
media use on the relationship betwe