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Abstract

The objective of this study is to determine the components that contribute to psychological
resilience in adolescents and to determine if physical exercise, emotion control, or self-effi-
cacy are more effective predictors of resilience. Data from participants was collected
through a personal information form, the International Physical Activity Questionnaire—
Short Form, the Self-Efficacy Scale for Children, the Emotion Regulation Scale for Children
and Adolescents, and the Psychological Resilience Scale for Children and Adolescents.
The data were gathered online from 16 out of the 81 provinces in Turkey, representing 7 dif-
ferent regions, using convenience sampling. The study sample comprised 505 adolescents,
with 309 females and 196 males. The average age of the participants was 15.66 years, with
a standard deviation of 1.34. The data obtained from the students was analyzed using
SPSS 27.0 statistical software. The Chi-Square test was employed to establish the correla-
tion between the demographic features of adolescents and their levels of physical activity.
The relationship between the independent variables and the dependent variable was deter-
mined using correlation analysis and hierarchical regression analysis. According to the ana-
lyzed results, there was a substantial positive correlation between physical activity and
resilience, reappraisal and resilience, and self-efficacy and resilience. In addition, it was
noted that physical activity alone explains 4.8% of the overall variation in resilience and is a
significant predictor of resilience. The inclusion of reappraisal in the model resulted in a par-
tial prediction of resilience by physical activity. However, the primary strength of the model
was attributed to reappraisal. The inclusion of self-efficacy in the model resulted in a signifi-
cant prediction of resilience, accounting for 36.8% of the total variance. The self-efficacy
variable had a higher impact level compared to the other variables. Furthermore, the inclu-
sion of self-efficacy in the model resulted in the elimination of the influence of physical activ-
ity on resilience. The research conclusions point out that self-efficacy has a greater impact
on psychological resilience compared to physical activity and emotion regulation.

Introduction

The mental well-being of adults is significantly influenced by their mental condition during
childhood and adolescence [1]. Adolescence is commonly known as the "danger zone,"
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according to the World Health Organization [2], as cognitive, emotional, and behavioral
growth may be affected as a result of difficult emotional reactions such as separation from
parents, identity formation, and individuation [3,4]. The mental well-being of teenagers is
intricately connected to their social growth [5]. Today’s perpetually changing and evolving
social environment has placed adolescents under unprecedented levels of stress [6]. The pres-
ence of feelings of rejection and judgment in social situations can diminish an individual’s
confidence, potentially resulting in the development of more enduring issues in the future.
During adolescence, individuals are susceptible to a range of mental and physical developmen-
tal vulnerabilities and dysfunctions, including mood disorders, substance misuse, and obesity
[7,8]. Hence, it is crucial to ascertain strategies for effectively managing the diverse problems
and pathologies encountered by teenagers, with the aim of fostering a healthier transition into
adulthood [9]. Psychological resilience is a highly effective strategy for dealing with the diffi-
culties of adolescence. Psychological resilience is positively and significantly associated with
levels of mental health [10,11]. The study focuses on the dependent variable of psychological
resilience, which is defined as the capacity to effectively adjust to and cope with life’s challenges
and adversities [12]. Resilience is a dynamic developmental process that promotes positive
adaptation to stressful, adverse and traumatic circumstances [13]. In other words, resilience
has been conceptualised as trait resilience, which is "a characteristic that moderates the nega-
tive effects of stress and promotes adaptation” [14].

Resilient individuals have the ability to ascribe favorable interpretations to intricate occur-
rences, manage adverse emotions, and adjust to evolving external stressors over the course of
their lives [15]. Insufficient levels of psychological resilience in teenagers can cause a delay in
their mental and social development, as well as a lack of independence and responsibility. This
can then contribute to the development of gaming addiction, excessive anxiety, academic pres-
sure, and other related symptoms [16]). Additionally, it can result in melancholy, an incapacity
to manage stress, suicide, subpar academic achievement, and other troublesome behaviors
[17]. Recent studies have observed a concerning rise in depression and anxiety among teenag-
ers and young adults, leading to decreased levels of life satisfaction. These issues have notably
intensified following the onset of the pandemic [18,19]. Studies examining this situation have
shown that resilience and hope are effective factors in predicting stress arising from the Pan-
demic [20]. At this point, it is crucial to develop resilience, as it is a predictor of stress and
determinant of the life satisfaction of adolescents. However, can resilience be developed? Sel-
cuk [4] argues that the psychological resilience of individuals is a dynamic construct, therefore
necessitating an understanding of resilience as an evolving process. In other words, there are
concepts that feed and develop the resilience of individuals in a wide range from childhood to
adulthood, such as art, play, physical activity, self-efficacy, mindfulness, meditation, self-regu-
lation, and emotion regulation. So, the present study aims to determine which of physical
activity, emotion control, and self-efficacy is a more precise indicator of psychological resil-
ience when these concepts are seen as determinants of individual resilience. Providing an
explanation of the conceptual framework is beneficial in understanding the rationale behind
the concentration on these three factors.

Theoretical background

Physical activity and resilience. Physical activity has a positive impact on the social
adjustment development of adolescents [21]. In addition, physical activity has been found to
provide protection against mental health disorders such as depression and tension [22,23]. Evi-
dence showing the beneficial impact of physical activity on mental health has consistently per-
sisted in the literature throughout modern science. A study conducted with a sample of
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university students revealed that engaging in physical activity had a positive impact on psycho-
logical resilience [24].

While all forms of physical activity are recognized to be beneficial for overall well-being,
individuals who participate in high-intensity exercise demonstrate greater psychological resil-
ience, as observed by Szuhany et al. [23]. Current studies indicate that engagement in physical
activity during adolescence might reduce unpleasant emotions. Engaging in regular physical
activity can have a transformative effect on mental well-being, converting feelings of worry,
despair, and stress into good emotions like enjoyment, joy, and relaxation [25,26]. To clarify,
encouraging physical activities that boost psychological resilience may serve as a means to
increase the mental health of adolescents [27]. Consistent with these studies, it is anticipated
that the physical activity levels of adolescents may impact their resilience. Given the specifics,
the subsequent hypothesis was formulated:

H1: There is a relationship between physical activity and adolescent resilience.

Emotional regulation and self-efficacy as factors influencing psychological resilience.
Emotional regulation is a crucial notion that promotes psychological resilience. Emotional reg-
ulation is a technique that aims to modify the influence of emotions on people [28]. The emo-
tional regulation approach, as identified by Gratz and Roemer [29], is one of the frameworks
that helps in managing emotions. Regulating one’s emotions in the face of challenging situa-
tions is seen as a crucial procedure for fostering optimal psychological functioning in adoles-
cents [30]. The ability to regulate emotions might be seen as a valuable tool that protects
adolescents from engaging in unreasonable and harmful behaviors [31]. As cited in Nooripour
et al. [32] researchers believe that inadequate regulation of emotional responses may be a sig-
nificant factor in developing aggression, feelings of guilt through incitement to violence, and
shame. So, adolescents must prioritize the development and utilization of positive self-regula-
tion skills in order to strengthen their psychological resilience [33]. Reappraisal and suppres-
sion are two separate strategies highlighted in the literature on emotion regulation.
Reappraisal is conceptualized as a cognitive change strategy, while suppression is considered a
response modulation strategy. But, due to its structure, the suppression strategy can cause indi-
viduals to behave inauthentically and alienating themselves. It can also prevent them from
developing close relationships and make them feel uneasy, nervous, and shy in interpersonal
situations. Besides, suppression strategies have been found to have adverse effects, leading to
depressive symptoms. On the other hand, reappraisal strategies show a positive connection
with these adverse effects. Consequently, reappraisal strategies are thought to be linked to resil-
ience [28].

Self-efficacy is another concept that contributes to the development of psychological resil-
ience [34]. Self-efficacy refers to an individual’s belief in their ability to perform well in a spe-
cific environment and achieve goals related to a task [35]. Researchers have conceptualized
self-efficacy as an expression of one’s general confidence in dealing with effort-demanding or
novel situations [36]. At this juncture, a relationship between self-efficacy and resilience is pos-
tulated. For example, in a group of 139 Italian adolescents Sagone and De Caroli [37] proved
the existence of significant relationships between resilience and both generalized and scholas-
tic self-efficacy. In an another study conducted with 302 late adolescents Develos Sacdalan and
Bozkus [38] found resilience as a full mediator in the relationship between self-determination
and self-efficacy.

Self-efficacy helps one to develop motivation and envision challenging goals in life [39].
The correlation between psychological resilience and self-efficacy in adolescence is widely
regarded as an essential variable in promoting positive adaptation throughout this phase of
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growth. The link under examination assesses the impact of perceived self-efficacy on life skills,
specifically in terms of overcoming problems [40]. Given the circumstances, the subsequent
hypotheses have been formulated:

H2: Emotion regulation positively affects adolescents’ resilience through reappraisal.

H3: Self-efficacy positively affects adolescent resilience.

Present study. Psychological interventions targeting adolescents’ resilience can reduce
stress, improve their overall well-being and mental health, and cultivate their long-term coping
abilities [41,42]. Adolescence is a stage in life where young people are susceptible to mental
and physical vulnerabilities and limitations in functioning. Thus, it is essential to cultivate ele-
ments that foster psychological resilience in order to maintain the overall well-being of adoles-
cents, both physically and mentally. The primary objective of this study is to ascertain the
determinants that contribute to the enhancement of psychological resilience among adoles-
cents. Potential predictors that significantly influence resilience include physical activity, emo-
tional regulation, and self-efficacy. Gaining insight into the impact of these elements on the
psychological resilience of adolescents is crucial for enhancing their ability to manage stress
and promote a sound mental well-being. Besides, after conducting a thorough examination of
the existing literature only a few studies have been found that clarify and assess the correlation
between physical activity and resilience by employing multiple variables. Expanding upon the
concept that physical, mental, and emotional aspects may be interrelated, it is believed that
addressing factors that can improve adolescents’ resilience in a comprehensive manner might
address certain deficiencies in the existing literature. The findings of our study have the poten-
tial to contribute to the formulation of effective approaches aimed at enhancing the psycholog-
ical resilience of adolescents.

Materials and methods
Research model

This research utilized the correlational survey model, a quantitative research method. Accord-
ing to Biiytikoztiirk [43], correlational survey designs determine the presence and/or degree of
change between two or more variables. This research examined physical activity, self-efficacy,
and emotion regulation as independent variables. The dependent variable was resilience.
Thus, this research model sought to identify psychological resilience determinants and deter-
mine which physical activity, emotion regulation, and self-efficacy better predict resilience

(Fig 1).

Participants

Cross-sectional convenience sampling was used in this study. During the research, data was
collected from 621 participants. 18 individuals (2.8%) under the age of 14 and over 19, as well
as 55 participants (9.1%) with incomplete or randomly filled questionnaires, were excluded
from the analysis. Moreover, to identify outliers, the %5 trimmed value in the descriptive table
was checked, resulting in the exclusion of 43 data points (7.8%) from the analysis. Conse-
quently, data from 505 adolescent participants sampled conveniently were evaluated within
the scope of the analysis.

Of the 505 participants, 196 (38.8%) were male, and 309 (61.2%) were female, with ages
ranging from 14 to 19 years (15.65 + 1.34). The number of participants engaged in sports and
those not engaged in sports were 135 (26.7%) and 370 (73.3%), respectively. According to the

PLOS ONE | https://doi.org/10.1371/journal.pone.0300165  July 1, 2024 4/16


https://doi.org/10.1371/journal.pone.0300165

PLOS ONE

Determinants of psychological resilience

Physical activity

Emotional Regulation/

Reappraisal Self-efficacy

Resilience

Fig 1. Research model.
https://doi.org/10.1371/journal.pone.0300165.g001

International Physical Activity Questionnaire, 4.1% of the participants were found to have
high physical activity levels. Table 1 displays the numerical distribution of participants based
on their physical activity levels. Significant differences in physical activity levels based on
sports engagement and gender were identified through chi-square test analyses (p<0.05). Par-
ticipants with generally low and moderate physical activity levels were found to have lower
participation in sports, while those with high physical activity levels had a higher rate of sports
participation. Additionally, there were more male participants with low and moderate physical
activity levels, whereas there were more female participants with high physical activity levels
(p>0.05).

Procedure, and ethics

All data were collected between October 1, 2023, and November 30, 2023. Prior to administer-
ing the surveys, verbal consents and permission letters were obtained from the school princi-
pals. The obtained permission letters than were submitted to the University ethics committee.
Ethics approval was given by the . . ............. University Ethics Committee on 27.09.2023
with the decision number 2023/245. The inclusion criteria for the study are as follows:

Table 1. Frequencies according to participants’ physical activity level.

Class
Grade-1
Grade-2
Grade-3
Grade-4
Engaged in Sports
Yes
No
Gender
Men

Women

26.733
73.267

61.188
38.812

https://doi.org/10.1371/journal.pone.0300165.t001

All (%) Low (%) Mid (%) High (%) p-value
25.545 23.232 26.744 25.000 0.287
16.832 10.101 19.767 16.216
18.416 20.202 16.279 20.946
39.208 46.465 37.209 37.838
11.111 14.729 58.108 p<0.001
88.889 85.271 41.892
84.848 65.116 38.514 p<0.001
15.152 34.884 61.486
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Adolescents who aged 14-19 voluntarily agree to participate in the study. The exclusion crite-
ria of the study are as follows: Adolescents who fill out survey and/or data collection forms
incompletely. The data were collected by the participants themselves on predetermined dates.
Participation in the study was voluntary, and in addition to verbal consent an informed con-
sent form was obtained from the parents of participants under the age of 18. Prior to complet-
ing the surveys, participants were provided with essential explanations. During the data
collection process, students were instructed to respond to the scales in the most suitable man-
ner, thereby indicating the absence of any definitive correct or incorrect answer. Participants
required approximately 15 minutes to complete the surveys.

Data collection tools

In this study, the researchers utilized the Children’s Self Efficacy Scale, Child and Adolescent
Emotion Regulation Scale, Child and Adolescent Psychological Resilience Scale (CAPS-12),
and International Physical Activity Questionnaire (Short Form) as assessment tools deemed
appropriate for the research objectives.

Personal information form

The researcher created this form to gather demographic data about the study participants’ gen-
der, age, and level of physical activity.

Children’s self efficacy scale

Originally developed by Muris [44], and the Turkish adaptation study was conducted by Telef
and Karaca [36]. The scale assesses the self-efficacy of adolescents across three dimensions:
social, academic, and emotional. Additionally, it evaluates the general self-efficacy by summing
the scores derived from all items. The scale was employed in the study due to its established
validity and reliability specifically on adolescents, as well as its ability to assess general self-effi-
cacy. The Children’s Self-Efficacy Scale is a five-point Likert-type scale (1 = not at all and

5 = very well). The highest score that can be obtained from the scale is 105, and the lowest
score is 21. A high score on the scale indicates a high level of general self-efficacy related to par-
ticipant, and a low score on the scale indicates a low level of self-efficacy. When the internal
consistency coefficients of the Children’s Self-Efficacy Scale were examined, a coefficient of .86
was calculated for the scale as a whole. In this study, the internal consistency coefficient was
calculated as .87.

Child and adolescent emotion regulation scale

The original scale was developed by Gullone and Taffe [45], and the Turkish adaptation study
was conducted by Tetik and Onder [28]. The scale consists of two separate dimensions,
defined as reappraisal and suppression. Reappraisal is a cognitive change strategy. It is defined
as a reinterpretation attempt to change the meaning of the experienced situation and is associ-
ated with resilience. Therefore, this subscale of the scale was used within the scope of the
study. The Cronbach alpha internal consistency coefficients of the sub-dimensions are .79 for
the reappraisal sub-scale [28]. In this study, the internal consistency coefficient was calculated
as .71 for the reappraisal sub-scale.

Child and adolescent psychological resilience scale

The scale was initially developed by Liebenberg et al. [46] and subsequently adapted in Turkish
by Arslan [47]. The scale consists of a total of 12 items and is structured as a single factor. In
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the literature, various measurement tools have been employed to assess psychological resil-
ience. However, the present study opted to utilize the current scale due to its single-factor
structure, which enables an evaluation to be conducted based on the overall score. Within the
scope of the reliability study, the internal consistency coefficient was calculated for the scale as
.91. In this study, the internal consistency coefficient was calculated as .80.

International physical activity questionnaire (Short form)

The validity and reliability of the International Physical Activity Questionnaire Short Form in
Turkish was conducted by Savcr et al. [48]. This self-report scale assesses individuals’” walking
habits, engagement in moderate and vigorous activities, and duration of sitting for the past
seven days. The total score of the short form is determined by adding up the duration (mea-
sured in minutes) and frequency (measured in days) of walking, moderate activity, and vigor-
ous activity. The calculation of energy expenditure for various activities is determined using
the MET-minute score. These activities have been assigned standard MET values. Further-
more, classification is conducted based on the numerical data acquired, in addition to the
ongoing scoring process. The classification consists of three categories: (1) Inactive type, (2)
Minimal active type, and (3) Very active type. Given its widespread usage and international
validity, we employed this scale in our study.

Data analysis

In the data analysis, G*Power was used to determine the sample size in the data analysis (3.1.9.7)
[49]. The calculation indicated that a total of 439 participants would be sufficient. This determina-
tion was made with a power of (1-B) = 0.95, a small effect size (£) =0.04, and o = 0.05, considering
three predictor variables [26,50]. For hierarchical regression and other multivariate analyses, a
sample size of 40 times the independent variables were also found to be sufficient [51]. Descriptive
statistics were used to reveal the demographic characteristics of the participants. In this stage, the
mean and standard deviation values of all variables were calculated, and the normality assumption
was checked by examining the skewness and kurtosis values. The +2 base of George and Mallery
[52] was taken as the reference value for the normality assumption.

The relationship between adolescents” demographic characteristics and their physical activity
levels was determined using a chi-square analysis. The impact of independent variables on the
dependent variable was established through hierarchical regression analysis. The main reason for
using hierarchical regression analysis was to clearly reveal which variable predicts resilience better.
Prior to conducting these analyses, assumptions were examined. For each model, regression analy-
sis assumptions including normality, linearity, autocorrelation (Durbin-Watson test value = 2.70),
constant variance (homoscedasticity), detection of outliers (DFBeta, Cook’s Distance), and multi-
collinearity were tested [51], and it was observed that the assumptions were met. The collinearity
diagnostics showed that the VIFs of the study variables were below the recommended threshold of
5, demonstrating a low concern for multicollinearity in the data [53]. Histogram graphs, skewness
and kurtosis values, Levene test and Box M test values of dependent variables were also examined
for univariate normality. Additionally, a correlation analysis was performed before the hierarchical
regression analysis to determine the relationship between the variables.

Results
Descriptive statistics and correlation analysis

Table 2 presents the means, standard deviations (SD), and Pearson’s correlation coefficients
for Physical Activity, reappraisal, suppression, resilience, and self-efficacy. The results
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Table 2. Descriptive statistics and Pearson correlations of the study variables.

Mean
1.Gender
2.Age 15.650
3.Engaged in Sports
4.Physical Activity 2681.09
5.Reappraisal 20.74
6.Resilience 45.51
7.Self-efficacy 66.38

SD 1 2 3 4 5 6 7
1
1.340 0.057 1
-318%* -0.019 1
3194.11 .307** 0.037 -461%* 1

3.34 .125%* -0.014 -.162** 214 1

6.84 .125%* -.095* -.209** 220 411 1
13.25 247 -0.024 -.138%* 251%* A463** .582** 1

Note: M = mean; SD = standard deviation. Gender is a dummy code (female = 1; male = 2). Engaged in Sports is a dummy code (yes = 1; no = 2).

*p < 0.05
**p < 0.01.

https://doi.org/10.1371/journal.pone.0300165.t002

demonstrated a significant correlation between the study variables. Physical activity was signif-
icantly positively correlated with reappraisal (r = 0.214, p < 0.001), resilience (r = 0.220,

p < 0.001), and self-efficacy (r = 0.251, p < 0.001). Reappraisal was significantly positively cor-
related with suppression (r = 0.089, p < 0.05), resilience (r = 0.411, p < 0.001), and self-efficacy
(r=0.463, p < 0.001). Resilience was significantly and positively correlated with self-efficacy
(r=0.582, p < 0.001). The significant correlations among the study variables provide initial
support for the proposed hypotheses.

The hierarchical regression analysis used to find the variables that could predict the resil-
ience of the participants showed that physical activity fit into the first model, reappraisal from
the emotion regulation sub-dimensions fit into the second model, and self-efficacy fit into the
third model (Table 3).

Based on the analysis presented in Table 3, it was found that in all three models, participants
significantly predicted resilience values. Upon examining Model 1, it was observed that physi-
cal activity alone accounts for 4.8% of the total variance of resilience (R = 0.220; R” = 0.048;
F(1.503) = 25.495; p = 0.000; Effect size(f’) = 0.05) and significantly predicts resilience. In Model
2, when reappraisal, a sub-dimension of emotion regulation, was included in the model, physi-
cal activity still predicted resilience to a certain extent (B = 0.142, p<0.05), but the main
strength of the model was provided by reappraisal (8 = 0.381, p<0.01). In other words, when

Table 3. Analysis of hierarchical regression between variables.

Dependent Predictors
Resilience (Model 1) (Constant)
Physical Activity
R = .220; R? = .048; F; 503) = 25.495; p<0.01
Resilience (Model 2) (Constant)
Physical Activity
Reappraisal
R = .432; R? = .187; F( 505 = 85.53% p<0.01
Resilience (Model 3) (Constant)
Physical Activity
Reappraisal
Self-efficacy

B Std. Error Beta t p %95 CI
44.259 0.388 114.068 0.000 [43.496, 45.021]
0.000 0.000 0.220 5.049 0.000 [.00, .01]
29.490 1.637 18.018 0.000 [26.274, 32.706]
0.000 0.000 0.138 3.350 0.001 [.00, .01]
0.734 0.079 0.381 9.249 0.000 [.578,.891]
21.606 1.587 13.613 0.000 [18.488, 24.725]
0.000 0.000 0.060 1.630 0.104 [.00,.01]
0.331 0.078 0.172 4.260 0.000 [.178, .484]
0.252 0.021 0.488 11.981 0.000 [.210, .294]

R=.607; R® = .368; F{; 501 = 143.541; p<0.01; Durbin-Watson = 1.71.

https://doi.org/10.1371/journal.pone.0300165.t003
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reappraisal was included in the model, the impact level of physical activity on resilience
decreased but still remained significant (R = 0.432; R?>=0.187; F(1,502) = 85.539; p = 0.000;
Effect size(f’) = 0.23). In Model 3, self-efficacy was finally included in the model, and it was
understood that this model accounted for 36.8% of the total variance in resilience (R = 0.611;
R?=0.373; F(1,503) = 145.585; p = 0.000; Effect size(f2 ) = 0.59) and significantly predicted resil-
ience. The impact level of self-efficacy emerged to be higher than the impact level of the other
variables (8 = 0.488, p<0.01). Additionally, when self-efficacy was included in the model, the
impact of physical activity on resilience disappeared (8 = 0.060, p > 0.05).

To better understand the relationships between the variables that create significant differ-
ences in psychological resilience within the models and their interactions, Jeremy Dawson’s
slopes were used. Jeremy Dawson’s slopes are a technique used to evaluate the impact of vari-
ables in multivariate regression models. This method allows examining the contribution of
each independent variable in the regression model while the other independent variables are
constant. As evident from the graphs below, the most influential factor in resilience is self-
efficacy.

In the slopes showing the relationships between self-efficacy, physical activity, resilience,
and reappraisal, it is evident that self-efficacy creates a noticeable difference between low and
high levels. For instance, as observed from Graph 1 and Graph 2, a significant difference was
noticed between low and high scores of self-efficacy (p<0.05), while low and high levels of
physical activity and reappraisal showed similar changes. In other words, individuals with
both low and high levels of physical activity and reappraisal who also exhibited high self-effi-
cacy experienced increased resilience. The levels of physical activity and reappraisal did not
create a significant difference in resilience (p<0.05). Indeed, Graph 3 supports this observa-
tion. It appears that physical activity and reappraisal are not as influential on resilience as self-
efficacy. In other words, self-efficacy has a serious impact on endurance compared to physical
activity and reevaluation.

o

—e—LowPA

---#--- High PA

High SE

Resilience
o

-1.5

-2

Graph 1. Self efficacy, physical activity and resilience.
https://doi.org/10.1371/journal.pone.0300165.g002
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Graph 3. Self efficacy, physical activity and reappraisal. Not: PA = Physical Activity; SE: Self-efficacy; Re:

Reappraisal.

https://doi.org/10.1371/journal.pone.0300165.g004

PLOS ONE | https://doi.org/10.1371/journal.pone.0300165  July 1, 2024

10/16


https://doi.org/10.1371/journal.pone.0300165.g003
https://doi.org/10.1371/journal.pone.0300165.g004
https://doi.org/10.1371/journal.pone.0300165

PLOS ONE

Determinants of psychological resilience

Discussion

During adolescence, individuals are prone to various mental and physical developmental vul-
nerabilities, which can be seen as constraints to maintaining a healthy lifestyle. One of the fac-
tors that promotes the physical and mental health of adolescents is psychological resilience.
Through resilience, individuals can cope with negative emotions and adapt to changing exter-
nal stressors throughout their lives. Therefore, interventions aimed at psychological resilience
for adolescents can alleviate stress, enhance their well-being, and improve their mental health
[42]. By addressing mechanisms that enhance resilience and examining the relationships
between these mechanisms, the development of a healthier generation can be promoted in
every aspect. This research was conducted to identify mechanisms that enhance resilience in
adolescents and to determine which variables better predict resilience.

The results of the study revealed that physical activity, emotion regulation through reap-
praisal, and self-efficacy significantly predicted resilience. Physical activity, emotional regula-
tion and self-efficacy are important factors in the development of resilience during
adolescence. This finding aligns with the idea that promoting physical activities that enhance
resilience can improve the mental health of adolescents [27]. Previous research has shown that
frequent physical activity improves adolescents’ resilience, which is consistent with the current
study’s findings [27,54]. For example, a study of 1100 Norwegian adolescents found that resil-
ience is associated with the frequency of physical activity through structured style (planning,
structure, and daily routines) in male participants [55]. According to Phillips et al. [56], physi-
cal activity is an important domain for resilience. A more recent longitudinal study found that,
while there was no significant gender difference, physical activity was associated with and had
a significant predictive effect on adolescents’ resilience [9].

It is crucial for adolescents to develop and utilize positive self-regulation strategies to
enhance their resilience [33]. Indeed, according to the research results, adolescents’ emotional
regulation significantly predicted their resilience through reappraisal. This result suggests that
adolescents who can think in a different way when feeling bad or happy may be more psycho-
logically resilient. Earlier research has identified a remarkable number of factors that contrib-
ute to adolescent resilience, and reappraisal is among these factors. For instance, Kuhlman
et al. [57] mentioned cognitive reappraisal as a predictor of resilience during Covid-19. In
their study conducted with 164 adolescents aged between 13-16 Mestre et al. [31] demon-
strated that emotion regulation ability and cognitive regulation strategies, such as positive
reappraisal, predicted perceived resilience among participants. Resilience and reappraisal have
a reciprocal relationship and also have an impact on distinct concepts when considered collec-
tively. For instance, in a current study it was found that coping style affected mental health
through the independent mediating effects of cognitive reappraisal and psychological resil-
ience [58]. Another study results indicated that resilience was correlated positively with cogni-
tive reappraisal and negatively with expressive suppression and self-esteem partially mediated
this relationship [59].

According to the analyzed results, adolescents’ self-efficacy influences their resilience. This
result can be interpreted as indicating that adolescents with higher beliefs in their academic,
social, and emotional capacities are more resilient. According to Schwarzer and Warner [39],
self-efficacy influences how people feel, think, and behave. Individuals with high levels of per-
ceived self-efficacy believe in their own abilities to overcome adversity and view problems as
challenges rather than threats or uncontrollable situations. Present study result is consistent
with that of Sagone et al. [40], who emphasized the importance of self-efficacy in life skills like
coping with challenges. However, some studies in the literature show slightly different results.
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For instance, in her study Nowicki [60] discovered a positive relationship between resilience
and self-efficacy in 60 adolescents, but self-efficacy did not predict resilience.

Conclusion

The present demonstrated the effects of physical activity, emotion regulation, and self-efficacy
on resilience, in line with the literature. What distinguishes this study from the existing litera-
ture is the varying levels of impact of the variables on resilience and how the inclusion of vari-
ables in sequence changes the effectiveness of one another. Both the analyses and the drawn
slopes demonstrated that self-efficacy was more effective for psychological resilience than
physical activity and emotion regulation. Although physical activity and emotion regulation
strategies also had impacts on resilience, these impacts were not as strong as self-efficacy.
Additionally, when self-efficacy was included in the model (Model 3), the impact of physical
activity on resilience disappeared, indicating that physical activity alone cannot be a predictor
without self-efficacy. Of course, we cannot disregard the impact of physical activity on resil-
ience; this has already been demonstrated in both the existing literature and the findings of
this study. However, without self-efficacy, no change can be made in psychological resilience,
no matter how much physical activity is included. Graph 1 shows that low and high levels of
physical activity show similar changes in psychological resilience, but there is a noticeable dif-
ference between low and high self-efficacy. The same applies to emotion regulation. Although
the impact of emotion regulation on resilience continued in Model 3, as understood from
Graph 2, the presence of low or high reappraisal did not cause any change in psychological
resilience compared to low or high self-efficacy.

Self-efficacy, emotion regulation, physical activity, and resilience are all linked in a detailed
and organized way in studies which analyzed these relationships. When these studies are inves-
tigated with this manner, it’s easier to understand what we’ve found [61-63]. Physical activity,
emotional regulation, and self-efficacy are all important factors in the development of resil-
ience during adolescence. According to studies, physical activity reduces stress hormones and
increases resilience, making stress management easier [64]. Furthermore, controlled emotions
help adolescents cope with difficulties and make better decisions [65]. Finally, self-efficacy
plays an active role in the development of resilience by positively influencing processes such as
self-confidence and motivation to succeed [66]. So, it can be said that, physical activity, emo-
tional regulation, and self-efficacy work together to improve adolescents’ resilience. Providing
a solid basis in these domains helps adolescents cope with challenges and live healthier lives.

Limitations and future studies

Although the present study revealed unique interactions between resilience, physical activity,
emotion regulation and self-efficacy, has some limitations. Although data were collected from
16 different provinces across the country, convenience sampling has its limitations. Limita-
tions related to the generalisability of the data can be reduced by using probability sampling
methods. The cross-sectional nature of this study means that the data was obtained within a
specific time frame. So it does not Therefore, there is a need for more comprehensive and lon-
gitudinal studies examining the determinants of psychological resilience. Finally, despite
excluding incomplete and erroneous data from the analysis, the subjective nature of the physi-
cal activity questionnaire may lead to bias. This limitation can be considered an important
constraint regarding the generalizability of the data. In future research, the model discussed in
this study can be investigated in the sample of children. Again, the mediating roles of emotion
regulation and self-efficacy in the relationship between physical activity and resilience can be
tested.
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Practical implications

Physical exercise is essential for a healthy body. As a matter of fact, research findings also sup-
port this view. Only 60 minutes of exercise per week can reduce depression by 12 per cent
[67]. Therefore, adolescents are recommended to exercise regularly so that their resilience can
improve. Adolescents are recommended to receive training in emotion regulation skills that
increase positive emotions and decrease negative emotions, so that their resilience can
improve. Finally, adolescents are recommended to participate in activities and events that will
improve their self-efficacy.

Author Contributions

Conceptualization: Gokhan Cakir, Utku Isik, Umit Dogan Ustun, Nihan Su, Osman
Gumusgul.

Data curation: Gokhan Cakir, Utku Isik, Umit Dogan Ustun, Nihan Su.
Formal analysis: Gokhan Cakir, Utku Isik, Nihan Su.

Investigation: Nihan Su.

Methodology: Gokhan Cakir, Utku Isik, Umit Dogan Ustun, Nihan Su.
Resources: Umit Dogan Ustun, Osman Gumusgul.

Software: Utku Isik.

Supervision: Gokhan Cakir.

Visualization: Utku Isik.

Writing - original draft: Gokhan Cakir, Utku Isik.

Writing - review & editing: Umit Dogan Ustun, Nihan Su, Osman Gumusgul.

References

1. MesmanE., Vreeker A., Hillegers M. (2021). Resilience and mental health in children and adolescents:
an update of the recent literature and future directions. Curr Opin Psychiatry, 34, 586-92. https://doi.
org/10.1097/YC0O.0000000000000741 PMID: 34433193

2. World Health Organization. (2019). Adolescent Mental Health; World Health Organization: Geneva,
Switzerland. Available online: https://www.who.int (accessed on 1 December 2022).

3. LundC., Brooke-Sumner C., Baingana F., Baron E.C., Breuer E., Chandra P., et al. (2018). Social
determinants of mental disorders and the sustainable development goals: A systematic review of
reviews. Lancet Psychiatry, 5, 357-369. https://doi.org/10.1016/S2215-0366(18)30060-9 PMID:
29580610

4. Selcuk A. B. (2023). Cocuktan yetiskine her yasta psikolojik saglamlik. Kultir Bakanhg Yayincilik:
istanbul.

5. ZhuH, SongJ., Zhang R., Wang B., & Shen X. (2023). Developmental changes in and the relationship
between psychological resilience and mental health problems in adolescents relocated for poverty alle-
viation in the context of COVID-19 epidemic prevention and control. Front Public Health, 11, 1118535.
https://doi.org/10.3389/fpubh.2023.1118535 PMID: 37026144

6. Caqueo-Urizar A., Mena-Chamorro P., Henriquez D., Urzda A., Irarrdzaval M. (2023). The effects of
social determinants and resilience on the mental health of chilean adolescents. Children, 10, 1213.
https://doi.org/10.3390/children10071213 PMID: 37508710

7. Hugh-Jones S., Naidu J., Al-JanabiH P., Cooke P., Fazel M. (2022). Safeguarding adolescent mental
health in India (SAMA): study protocol for codesign and feasibility study of a school systems intervention
targeting adolescent anxiety and depression in India. BMJ Open, 12, e054897. https://doi.org/10.1136/
bmjopen-2021-054897 PMID: 35379625

8. Romeo D.R. (2018). The metamorphosis of adolescent hormonal stress eactivity: a focus on animal
models. Front Neuroendocrinol, 49, 43-51.

PLOS ONE | https://doi.org/10.1371/journal.pone.0300165  July 1, 2024 13/16


https://doi.org/10.1097/YCO.0000000000000741
https://doi.org/10.1097/YCO.0000000000000741
http://www.ncbi.nlm.nih.gov/pubmed/34433193
https://www.who.int
https://doi.org/10.1016/S2215-0366%2818%2930060-9
http://www.ncbi.nlm.nih.gov/pubmed/29580610
https://doi.org/10.3389/fpubh.2023.1118535
http://www.ncbi.nlm.nih.gov/pubmed/37026144
https://doi.org/10.3390/children10071213
http://www.ncbi.nlm.nih.gov/pubmed/37508710
https://doi.org/10.1136/bmjopen-2021-054897
https://doi.org/10.1136/bmjopen-2021-054897
http://www.ncbi.nlm.nih.gov/pubmed/35379625
https://doi.org/10.1371/journal.pone.0300165

PLOS ONE

Determinants of psychological resilience

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

Guo L., & Liang L. (2023). Physical activity as a causal variable for adolescent resilience levels: a cross-
lagged analysis. Front Psychology, 14, 1095999. https://doi.org/10.3389/fpsyg.2023.1095999.

Fastame M.C., Mulas I., Ruiu M. (2022). Associations between migration experience and perceived
mental health in optimal ageing: evidence from the Sardinian Blue Zone. International Journal Psychol-
ogy, 57,271-8. https://doi.org/10.1002/ijop.12810 PMID: 34549817

Chan A.C.Y., Piehler T.F., Ho G.W.K. (2021). Resilience and mental health during the COVID-19 pan-
demic: findings from Minnesota and Hong Kong. Journal Affect Disorder, 295, 771-80. https://doi.org/
10.1016/j.jad.2021.08.144 PMID: 34517251

Las Hayas C., Izco-Basurko |., Fullaondo A., Gabrielli S., Zwiefka A., Hjemdal O. (2019). UPRIGHT, a
resilience-based intervention to promote mental well-being in schools: study rationale and methodology
for a European randomized controlled trial. BMC Public Health, 19, 1413. https://doi.org/10.1186/
$12889-019-7759-0 PMID: 31664974

Masten A.S, & Wright M.O. (2010). Resilience over the lifespan: developmental perspectives on resis-
tance, recovery and transformation In: Reich JW, Zautra AJ and Hall JS, editors. Handbook of Adult
Resilience. New York: Guilford 213-37.

Wagnild G. M., & Young H. M. (1993). Development and psychometric evaluation of the Resilience
Scale. Journal of Nursing Measurement, 1(2), 165-178. PMID: 7850498

XuY., ShaoJ.,ZengW., Wu X., Huang D., Zeng Y. (2021). Depression and creativity during COVID-
19: psychological resilience as a mediator and deliberate rumination as a moderator. Front Psychology,
12, 665961. https://doi.org/10.3389/fpsyg.2021.665961 PMID: 34025527

Zhai F., & Ji L. (2022). The common characteristics and experience enlightenment of the objective crea-
tion of physical education and health curriculum in international primary and middle schools. Sports Sci-
ence 43, 81-87. https://doi.org/10.13598/j.issn1004-4590.2022.04.002.

Kalisch R., Baker D. G., Basten U., Boks M. P., Bonanno G. A., Brummelman E. (2017). The resilience
framework as a strategy to combat stress-related disorders. National Human Behavior 1, 784—790.
https://doi.org/10.1038/s41562-017-0200-8 PMID: 31024125

Lattke L., De Lorenzo A., Rabaglietti E. (2022). The relationship between students’ sense of belonging,
grit and Anxiety during pandemic times. Revista Romaneasca Pentru Educatie Multidimensionala Jour-
nal, 14,288-99. https://doi.org/10.18662/rrem/14.4Sup1/673.

Preetz R., Filser A., Brdmmelhaus A., Baalmann T., Feldhaus M. (2021). Longitudinal changes in life
satisfaction and mental health in emerging adulthood during the COVID-19 pandemic. Risk Protect
Fact Emerg Adulthood, 9, 602-17. https://doi.org/10.1177/21676968211042109.

Nooripour R., Hosseinian S., Hussain A.J. et al. (2021). How resiliency and hope can predict stress of
Covid-19 by mediating role of spiritual well-being based on machine learning. J Relig Health, 60, 2306—
2321. https://doi.org/10.1007/s10943-020-01151-z PMID: 33398655

TanT.F., &LiX. D. (2022). The influence of extracurricular physical exercise on teenagers’ social adap-
tation. Hubei Sports Science Technology, 41, 227-233.

PeyerK. L., HoggJ. A., Carlson L. M., & Sa J. (2023). The relationship between physical activity, stress,
and resilience in sexual and gender minority college students. Journal Of American College Health, 1—
11. https://doi.org/10.1080/07448481.2023.2248508 PMID: 37607032

Szuhany K. L., Malgaroli M., & Bonanno G. A. (2023). Physical activity may buffer against depression
and promote resilience after major life stressors. Mental Health and Physical Activity, 24, 100505.
https://doi.org/10.1016/j.mhpa.2023.100505 PMID: 36875320

Li M. H., & Preziosi D. (2022). Developing resilience from attachment anxiety/avoidance: the roles of
self-compassion and self-efficacy in an adolescent sample in the US. International Journal for the
Advancement of Counselling, 44(2), 318-336.

Malm C., Jakobsson J., & Isaksson A. (2019). Physical activity and sports-real health benefits: a review
with insight into the public health of Sweden. Sports, 7, 127. https://doi.org/10.3390/sports7050127
PMID: 31126126

Nakajima K., Shimura A., Kikkawa M., Ito S., Honyashiki M., Tamada Y., et al. (2023). Optimal physical
activity is associated with the reduction of depressive symptoms via neuroticism and resilience. Health-
care, 11,1900. https://doi.org/10.3390/healthcare11131900 PMID: 37444734

HoF. K. W., Louie L. H. T., Chow C. B., Wong W. H. S., & Ip P. (2015). Physical activity improves men-
tal health through resilience in Hong Kong Chinese adolescents. BMC Pediatrics, 15(1), 1-9.

Tetik S., & _(_5nder F. C. (2021). Cocuk ve ergenlerde duygu diizenleme 6lgegdinin Tlrkgeye uyarlanmasi.
Cukurova Universitesi Sosyal Bilimler Enstitist Dergisi, 30(2), 87—100.

Gratz K., & Roemer L. (2004). Multidimensional assessment of emotion regulation and dysregulation:
Development, factor structure and initial validation of the difficulties in emotion regulation scale. Journal

PLOS ONE | https://doi.org/10.1371/journal.pone.0300165  July 1, 2024 14/16


https://doi.org/10.3389/fpsyg.2023.1095999
https://doi.org/10.1002/ijop.12810
http://www.ncbi.nlm.nih.gov/pubmed/34549817
https://doi.org/10.1016/j.jad.2021.08.144
https://doi.org/10.1016/j.jad.2021.08.144
http://www.ncbi.nlm.nih.gov/pubmed/34517251
https://doi.org/10.1186/s12889-019-7759-0
https://doi.org/10.1186/s12889-019-7759-0
http://www.ncbi.nlm.nih.gov/pubmed/31664974
http://www.ncbi.nlm.nih.gov/pubmed/7850498
https://doi.org/10.3389/fpsyg.2021.665961
http://www.ncbi.nlm.nih.gov/pubmed/34025527
https://doi.org/10.13598/j.issn1004-4590.2022.04.002
https://doi.org/10.1038/s41562-017-0200-8
http://www.ncbi.nlm.nih.gov/pubmed/31024125
https://doi.org/10.18662/rrem/14.4Sup1/673
https://doi.org/10.1177/21676968211042109
https://doi.org/10.1007/s10943-020-01151-z
http://www.ncbi.nlm.nih.gov/pubmed/33398655
https://doi.org/10.1080/07448481.2023.2248508
http://www.ncbi.nlm.nih.gov/pubmed/37607032
https://doi.org/10.1016/j.mhpa.2023.100505
http://www.ncbi.nlm.nih.gov/pubmed/36875320
https://doi.org/10.3390/sports7050127
http://www.ncbi.nlm.nih.gov/pubmed/31126126
https://doi.org/10.3390/healthcare11131900
http://www.ncbi.nlm.nih.gov/pubmed/37444734
https://doi.org/10.1371/journal.pone.0300165

PLOS ONE

Determinants of psychological resilience

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

of Psychopathology and Behavioral Assessment, 26, 41-54. https://doi.org/10.1023/b:joba.
0000007455.08539.94.

Park C. L., Williams M. K., Hernandez P. R., Agocha V. B., Lee S. Y., Carney L. M., et al. (2020). Devel-
opment of emotion regulation across the first two years of college. Journal of Adolescence, 84, 230—
242. https://doi.org/10.1016/j.adolescence.2020.09.009 PMID: 33011579

Mestre J.M., NUfiez-Lozano J.M., Gomez-Molinero R., Zayas A., & Guil R. (2017). Emotion regulation
ability and resilience in a sample of adolescents from a suburban area. Front Psychology, 8, 1980.
https://doi.org/10.3389/fpsyg.2017.01980.

Nooripour R., Ghanbari N., Mozaffari N., Gharari S., & Hosseini S. R. (2023). The Persian version of the
difficulties in emotion regulation scale (DERS-18): psychometric properties and its role in predicting
aggression in Iranian adolescents. Psychol Stud, 68, 236—246. (2023). https://doi.org/10.1007/s12646-
023-00713-x.

Lopez-Valle N., Alonso-Tapia J., & Ruiz-Diaz M. (2018). Emotions, positive self-regulation and resil-
ience. Development and validation of alternative theoretical models and its assessment instrument/
emociones, autorregulacion positiva y resiliencia. Desarrollo y validacion de modelos tedricos alternati-
vos y su instrumento de evaluacion. Estudios de Psicologia, 39(2-3), 465-503.

LiY., & Guo K. (2023). Research on the relationship between physical activity, sleep quality, psycholog-
ical resilience, and social adaptation among Chinese college students: A cross-sectional study. Front
Psychology, 14, 1104897. https://doi.org/10.3389/fpsyg.2023.1104897 PMID: 36844303

VandenBos G. R. (2007). APA dictionary of psychology. American Psychological Association.

Telef B. B., & Karaca R. (2012). Gocuklar i¢in 6z-yeterlik Slgeginin gegerlik ve givenirlik calismasi.
Dokuz Eylul Universitesi Buca Egitim Fakdltesi Dergisi, (32), 169—-187.

Sagone E., & De Caroli M. E. (2013). Relationships between resilience, self-efficacy, and thinking styles
in Italian middle adolescents. Procedia-Social and Behavioral Sciences, 92, 838-845.

Develos Sacdalan K., & Bozkus K. (2018). The mediator role of resilience between self-determination
and self-efficacy. GESJ: Education Science and Psychology, 4(50), 49-60.

Schwarzer R., & Warner L. M. (2012). Perceived self-efficacy and its relationship to resilience. In Resil-
ience in children, adolescents, and adults: Translating research into practice (pp. 139—150). New York,
NY: Springer New York.

Sagone E., De Caroli M. E., Falanga R., & Indiana M. L. (2020). Resilience and perceived self-efficacy
in life skills from early to late adolescence. International Journal of Adolescence and Youth, 25(1), 882—
890.

Hosseinian S., Nooripour R. (2019). Effectiveness of mindfulness-based intervention on risky behav-
iors, resilience, and distress tolerance in adolescents. Int J High Risk Behav Addict., 8(4), €93481.
https://doi.org/10.5812/ijhrba.93481

Xing J., Xu X., Li X., & Luo Q. (2023). Psychological resilience interventions for adolescents during the
COVID-19 pandemic. Behavioral Sciences, 13(7), 543. https://doi.org/10.3390/bs13070543 PMID:
37503990

Biylkoztirk S. (2015). Sosyal bilimler icin veri analizi el kitabi: Istatistik, arastirma deseni. SPSS uygu-
lamalari ve yorum (215 Ed.). Ankara: Pegem Yayincilik.

Muris P. (2001). A brief questionnaire for measuring self-efficacy in youths. Journal of Psychopathology
and Behavioral Assessment, 23, 145-149.

Gullone E. & Taffe J. (2012). The emotion regulation questionnaire for children and adolescents (ERQ
CA): A psychometric evaluation. Psychological Assessment, 24(2), 409—17. https://doi.org/10.1037/
20025777 PMID: 22023559

Liebenberg L., Ungar M. ve LeBlanc J. C. (2013). The CYRM-12: A brief measure of resilience. Cana-
dian Journal of Public Health, 104(2), 131-135. https://doi.org/10.1007/BF03405676 PMID: 23618205
Arslan G. (2015). Cocuk ve Geng Psikolojik Saglamlik Olgeginin (CGPSO) psikometrik dzellikleri:
Gegerlilik ve glvenirlik calismasi. Ege Egitim Dergisi, 16(1), 1-12.

Savci S, Oztiirk M, Arikan H, Deniz i.i. ve Tokgdzoglu L. (2006). Universite dgrencilerinin fiziksel aktivite
duizeyleri. Turk Kardiyoloji Dernegi Arastirmalari, 34 (3), 166—172.

Faul F., Erdfelder E., Lang A. G., & Buchner A. (2007). G* Power 3: A flexible statistical power analysis

program for the social, behavioral, and biomedical sciences. Behavior Research Methods, 39(2), 175—
191. https://doi.org/10.3758/bf03193146 PMID: 17695343

DengJ., LiuY.,Chen R., & Wang Y. (2023). The relationship between physical activity and life satisfac-
tion among university Students in China: The mediating role of self-efficacy and resilience. Behavioral
Sciences, 13(11), 889. https://doi.org/10.3390/bs13110889 PMID: 37998636

Tabachnick B.G. ve Fidell L.S. (2018). Using Multivariate Statistics. 7. Edition. Pearson.

PLOS ONE | https://doi.org/10.1371/journal.pone.0300165  July 1, 2024 15/16


https://doi.org/10.1023/b:joba.0000007455.08539.94
https://doi.org/10.1023/b:joba.0000007455.08539.94
https://doi.org/10.1016/j.adolescence.2020.09.009
http://www.ncbi.nlm.nih.gov/pubmed/33011579
https://doi.org/10.3389/fpsyg.2017.01980
https://doi.org/10.1007/s12646-023-00713-x
https://doi.org/10.1007/s12646-023-00713-x
https://doi.org/10.3389/fpsyg.2023.1104897
http://www.ncbi.nlm.nih.gov/pubmed/36844303
https://doi.org/10.5812/ijhrba.93481
https://doi.org/10.3390/bs13070543
http://www.ncbi.nlm.nih.gov/pubmed/37503990
https://doi.org/10.1037/a0025777
https://doi.org/10.1037/a0025777
http://www.ncbi.nlm.nih.gov/pubmed/22023559
https://doi.org/10.1007/BF03405676
http://www.ncbi.nlm.nih.gov/pubmed/23618205
https://doi.org/10.3758/bf03193146
http://www.ncbi.nlm.nih.gov/pubmed/17695343
https://doi.org/10.3390/bs13110889
http://www.ncbi.nlm.nih.gov/pubmed/37998636
https://doi.org/10.1371/journal.pone.0300165

PLOS ONE

Determinants of psychological resilience

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

George D., & Mallery M. (2016). IBM SPSS statistics 23 step by step a simple guide and reference
(14th edition). New York: Routledge.

Hair JF, Black WC, Babin BJ, & Anderson R. E(2009). Multivariate Data Analysis: A Global Perspective.
7th ed. New York: Prentice Hall.

Hjemdal O., Friborg O., Stiles T.C., Martinussen M., & Rosenvinge J.H. (2006). A new scale for adoles-
cent resilience: grasping the central protective resources behind healthy development. Measuring and
Evaluation in Counselling and Development, 39, 84—96. https://doi.org/10.1080/07481756.2006.
11909791.

Moljord I. E., Moksnes U. K., Espnes G. A., Hijemdal O., & Eriksen L. (2014). Physical activity, resil-
ience, and depressive symptoms in adolescence. Mental health and physical activity, 7(2), 79-85.
https://doi.org/10.1016/j.mhpa.2014.04.001.

Phillips S.P., Reipas K., & Zelek B. (2019). Stresses, strengths and resilience in adolescents: a qualita-
tive study. J Primary Prevent 40, 631-642. https://doi.org/10.1007/s10935-019-00570-3 PMID:
31659580

Kuhlman K. R., Straka K., Mousavi Z., Tran M. L., & Rodgers E. (2021). Predictors of adolescent resil-
ience during the COVID-19 pandemic: cognitive reappraisal and humor. Journal of Adolescent Health,
69(5), 729-736. https://doi.org/10.1016/j.jadohealth.2021.07.006 PMID: 34384704

Han F., Duan R., Huang B., & Wang Q. (2023). Psychological resilience and cognitive reappraisal medi-
ate the effects of coping style on the mental health of children. Frontiers in Psychology, 14, 1110642.
https://doi.org/10.3389/fpsyg.2023.1110642 PMID: 37077843

Mouatsou C., & Koutra K. (2023). Emotion regulation in relation with resilience in emerging adults: the
mediating role of self-esteem. Curr Psychol, 42, 734—747. https://doi.org/10.1007/s12144-021-01427-
X.

Nowicki A. (2008). Self-efficacy, sense of belonging and social support as predictors of resilience in
adolescents. Unpublished Thesis. Edith Cowan University. https://ro.ecu.edu.au/theses_hons/1155.

Kim D. H., Kim J. H., & Park K. J. (2023). The impact of regular exercise, competition experience, and
physical self-efficacy on psychological resilience. Revista de Psicologia del Deporte, 32(3), 1-19.

WuR., JingL., LiuY., Wang H., & Yang J. (2022). Effects of physical activity on regulatory emotional
self-efficacy, resilience, and emotional intelligence of nurses during the COVID-19 pandemic. Frontiers
in Psychology, 13, 1059786. https://doi.org/10.3389/fpsyg.2022.1059786 PMID: 36571052

Neumann R. J., Ahrens K. F., Kollmann B., Goldbach N., Chmitorz A., Weichert D., et al. (2022). The
impact of physical fitness on resilience to modern life stress and the mediating role of general self-effi-
cacy. European Archives of Psychiatry and Clinical Neuroscience, 1-14. https://doi.org/10.1007/
s00406-021-01338-9 PMID: 34622343

Silverman M. N., & Deuster P. A. (2014). Biological mechanisms underlying the role of physical fitness
in health and resilience. Interface focus, 4(5), 20140040. https://doi.org/10.1098/rsfs.2014.0040 PMID:
25285199

Modecki K. L., Zimmer-Gembeck M. J., & Guerra N. (2017). Emotion regulation, coping, and decision
making: three linked skills for preventing externalizing problems in adolescence. Child development, 88
(2), 417-426. https://doi.org/10.1111/cdev.12734 PMID: 28195431

Pillay D., Nel P., & Van Zyl E. (2022). Positive affect and resilience: exploring the role of self-efficacy
and self-regulation. A serial mediation model. SA Journal of Industrial Psychology, 48(1), 1-12.

Park A.H., Zhong S., Yang H., Jeong J., & Lee C. (2022). Impact of COVID-19 on physical activity: A

rapid Review. Journal of Global Health, 12, 05003. https://doi.org/10.7189/jogh.12.05003 PMID:
35493780

PLOS ONE | https://doi.org/10.1371/journal.pone.0300165  July 1, 2024 16/16


https://doi.org/10.1080/07481756.2006.11909791
https://doi.org/10.1080/07481756.2006.11909791
https://doi.org/10.1016/j.mhpa.2014.04.001
https://doi.org/10.1007/s10935-019-00570-3
http://www.ncbi.nlm.nih.gov/pubmed/31659580
https://doi.org/10.1016/j.jadohealth.2021.07.006
http://www.ncbi.nlm.nih.gov/pubmed/34384704
https://doi.org/10.3389/fpsyg.2023.1110642
http://www.ncbi.nlm.nih.gov/pubmed/37077843
https://doi.org/10.1007/s12144-021-01427-x
https://doi.org/10.1007/s12144-021-01427-x
https://ro.ecu.edu.au/theses_hons/1155
https://doi.org/10.3389/fpsyg.2022.1059786
http://www.ncbi.nlm.nih.gov/pubmed/36571052
https://doi.org/10.1007/s00406-021-01338-9
https://doi.org/10.1007/s00406-021-01338-9
http://www.ncbi.nlm.nih.gov/pubmed/34622343
https://doi.org/10.1098/rsfs.2014.0040
http://www.ncbi.nlm.nih.gov/pubmed/25285199
https://doi.org/10.1111/cdev.12734
http://www.ncbi.nlm.nih.gov/pubmed/28195431
https://doi.org/10.7189/jogh.12.05003
http://www.ncbi.nlm.nih.gov/pubmed/35493780
https://doi.org/10.1371/journal.pone.0300165

