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Abstract

School anxiety and psychopathological symptoms tend to co-occur across development
and persist in adulthood. The present study aimed to determine school anxiety profiles
based on Lang’s model of the triple response system (cognitive anxiety, psychophysiologi-
cal anxiety, and behavioral anxiety) and to identify possible differences between these pro-
files in psychopathological symptoms (depression, hostility, interpersonal sensitivity,
somatization, anxiety, psychoticism, obsessive-compulsive, phobic anxiety, and paranoid
ideation). The School Anxiety Inventory (SAI) and the Symptom Assessment-45 Question-
naire (SA-45) were administered to 1525 Spanish students (49% girls) between 15 and 18
years old (M= 16.36, SD = 1.04). Latent Profile Analysis identified four school anxiety pro-
files: Low School Anxiety, Average School Anxiety, High School Anxiety, and Excessive
School Anxiety. A multivariate analysis of variance revealed statistically significant differ-
ences among the school anxiety profiles in all the psychopathological symptoms examined.
Specifically, adolescents with Excessive School Anxiety showed significantly higher levels
of the nine psychopathological symptoms than their peers with Average School Anxiety and
Low School Anxiety. In addition, the Excessive School Anxiety profile scored significantly
higher in phobic anxiety than the High School Anxiety group. These findings allow to con-
clude that it is necessary enhance well-being and reduce psychopathology of those adoles-
cents who manifest high and very high reactivity in cognitive, psychophysiological, and
behavioral anxiety.

Introduction

The three-dimensional theory of anxiety by Lang [1] determines that there are three response
systems of anxiety: cognitive (e.g., worry or unpleasant thoughts of danger), psychophysiologi-
cal (e.g., muscle tension), and behavioral (e.g., avoidance). Based on this model, school anxiety
is conceptualized as a set of cognitive, psychophysiological, and behavioral responses emitted
by students who perceive school situations as dangerous or threatening [2].
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If students are not properly treated at an early stage, they may experience continuing school
anxiety symptoms that often follow a chronic course during adulthood [3]. Adolescents tend
to experience school anxiety symptoms with higher frequency as they move on to higher
grades throughout the high school years [4]. Therefore, this construct is currently of interest in
educational research on adolescence [5]. In this sense, recent studies examined the multidi-
mensionality of school anxiety based on Lang’s theory by using adolescent samples from
France [6] and Spain [7]. Students showed different levels of anxiety in the cognitive, psycho-
physiological, and behavioral responses. Consequently, adolescents could be manifesting dif-
ferent response patterns of school anxiety, characterized by the tendency to show higher
anxiety values in the cognitive, the psychophysiological or the behavioral component. It would
be possible to identify these response patterns by establishing school anxiety profiles based on
Lang’s three-dimensional theory. Thus, the method of latent profile analysis could be used to
assign each student to their most suitable group (i.e., latent profile) according to the intensity
of their anxiety responses [8]. It would provide relevant scientific information to apply differ-
ent techniques of treatment depending on the component or components of anxiety that pre-
dominate in each group of anxious students [9].

However, only one study of school anxiety profiles was found in previous literature, which
was not based on the three components of anxiety. It was conducted in the Spanish adolescent
population [10]. Specifically, 365 students aged 12 to 16 (M = 13.71; SD = 1.47) were grouped
into three profiles based on different combinations of common school anxiety-provoking situ-
ations (i.e., situations related to aggressive behavior, academic failure, punishment, and social
and academic evaluation). These groups were named Low School Anxiety, Average School
Anxiety, and High School Anxiety, since its members showed low, moderate, and high levels
of school anxiety in all mentioned situations, respectively. In this regard, more research exam-
ining school anxiety profiles based on Lang’s model of the triple response system is needed [7],
beyond the study of profiles based on school anxiety-provoking situations as it has been done
so far in literature [10].

Anxious students tend to manifest mental health problems, both internalizing and external-
izing [11-14]. In fact, responding anxiously to situations from early adolescence suppose a risk
factor for the development of psychopathological problems [15]. Thus, several works have
examined the co-occurrence of anxiety with psychopathological symptoms in the adolescent
population. Specifically, these studies obtained a positive and significant relationship of anxiety
with depression [16-18] and obsessive-compulsive symptoms [16, 18-20]. Regarding the sam-
ple’s characteristics, participants (12-18 years old) from European or Asian countries were
recruited for conducting these works. Only two studies used clinical samples of adolescents
with obsessive-compulsive disorder or anxiety disorders [18, 20].

As regards the relationship between school anxiety, understood as a multidimensional con-
struct with three response systems, and psychopathology, one study was performed in the ado-
lescent population [21]. A sample of 1409 Spanish students aged 12 to 18 (M = 14.32;

SD = 1.88) was recruited for examining the correlations of school anxiety with depression, trait
anxiety (i.e., an emotional tendency to react anxiously to situations perceived as dangerous),
and state anxiety (i.e., a transitory emotional state manifested in a specific situation). Positive
and significant correlations were found between each response system of school anxiety (i.e.,
cognitive anxiety, psychophysiological anxiety, and behavioral anxiety) and depression, trait
anxiety, and state anxiety.

To sum up, anxiety has proved to be related to a reduced number of internalizing (depres-
sion, trait anxiety, and state anxiety) and externalizing (obsessive-compulsive symptoms)
problems during adolescence. In this regard, other psychopathological characteristics that
could be affecting the development of anxious students who refuse school were recently
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analyzed on a sample of 1894 Spanish adolescents aged 15 to 18 (M = 16.84; SD = 1.03) [22].
The participants responded to the Spanish version of the Symptom Assessment-45 Question-
naire (SA-45) [23], which is widely used for establishing the level of severity of psychopathol-
ogy in community and clinical settings. Specifically, the SA-45 provides a broad overview of
psychopathology across several basic domains, including depression, hostility, interpersonal
sensitivity, somatization, anxiety, psychoticism, obsessive-compulsive, phobic anxiety, and
paranoid ideation [24]. The authors obtained that those Spanish students who resisted attend-
ing school because of anxiety and positive reinforcements, in comparison with those partici-
pants with low school refusal behavior, showed a significantly higher tendency to manifest all
nine symptoms of psychopathology [22]. Therefore, they found that not only depression or
obsessive-compulsive symptoms are linked to anxiety among the adolescent population, but
also other basic psychopathological domains, such as hostility or somatization, appear to be
related to school refusal behavior based on anxiety and positive reinforcements.

Despite the high level of severity of psychopathology manifested by anxious students who
refuse school in Spain, it is currently unknown whether the Spanish adolescents who differ in
their cognitive, psychophysiological, and behavioral responses of school anxiety tend to mani-
fest different levels of psychopathological symptoms. Thus, all these basic psychopathological
domains that are particularly comorbid with anxiety should be examined in relation to school
anxiety responses to broaden knowledge on mental health issues that affect students’ develop-
ment and learning [25]. Moreover, relationships between school anxiety responses and
psychopathological problems could be better understood by previously establishing school
anxiety profiles based on different combinations of the three response systems. It would allow
education professionals to design specific interventions adapted to the response pattern of
school anxiety and to the severity of internalizing and externalizing symptoms manifested by
each group of students [26].

To overcome the previous shortcomings, the general aim of this study was to examine the
relationship between school anxiety and the psychopathological symptoms assessed by the SA-
45 in a sample of Spanish adolescent students. The specific objectives were: (a) to identify
school anxiety profiles based on Lang’s model of the triple response system, and (b) to verify
whether the students grouped into school anxiety profiles differed significantly in their levels
of depression, hostility, interpersonal sensitivity, somatization, anxiety, psychoticism, obses-
sive-compulsive, phobic anxiety, and paranoid ideation.

Considering the literature review, we expected that:

Hypothesis 1: the combinations of the response systems (i.e., cognitive anxiety, psychophysio-
logical anxiety, and behavioral anxiety) would result in different school anxiety profiles.

Hypothesis 2: the school anxiety profile with the highest levels of cognitive, psychophysiologi-
cal, and behavioral responses would show significantly higher scores in all the psychopatho-
logical symptoms examined, since the previous study [22] found that Spanish students with
the highest levels of school refusal behavior based on anxiety and positive reinforcements
showed the highest scores in all nine psychopathological domains.

Materials and methods
Participants

The sample was recruited by random sampling by conglomerates. Five geographical areas
(north, south, east, west, and center) of two Spanish provinces (Alicante and Murcia) were
considered. One or two secondary education centers were selected in each geographical area,
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Table 1. Sample distribution by gender and age.

Gender
15
Boys (%) 183 (12%)
Girls (%) 206 (13.5%)
Total 389 (25.5%)

https://doi.org/10.1371/journal.pone.0262280.t001

Age Total
16 17 18
242 (15.9%) 212 (13.9%) 140 (9.2%) 777 (51%)
213 (14%) 205 (13.4%) 124 (8.1%) 748 (49%)
455 (29.9%) 417 (27.3%) 264 (17.3%) 1525 (100%)

with 17 being the total number of public, concerted, and private centers chosen. Then, four
classrooms per center were randomly selected.

The initial sample consisted of 1710 students, of which 102 (6%) were excluded for not hav-
ing written consent from their parents or legal guardians and 83 (4.9%) were excluded because
they completed the self-report measures with omissions or errors (i.e., providing more than
one answer per item). As a result, the final sample comprised 1525 participants between 15
and 18 years old (M = 16.36, SD = 1.04). Table 1 presents the frequency distribution by gender
and age. The chi-square test revealed a uniform distribution of the sample ()’ ) = 3.75,
p=0.29).

Measures

The School Anxiety Inventory (SAI [27]) is a self-report instrument designed to assess school
situations and responses of anxiety in the adolescent population. It consists of four situational
factors: anxiety about academic failure and punishment (8 items), anxiety about aggression (6
items), anxiety about social evaluation (5 items), and anxiety about academic evaluation (4
items). In addition, it has three response systems: cognitive anxiety (9 items), psychophysiolog-
ical anxiety (5 items), and behavioral anxiety (5 items). Items are answered on a five-point
scale (0 = never; 4 = always). The SAI proved adequate psychometric properties in its valida-
tion study with Spanish adolescents [27]. In this study, we only used the three factors referred
to response systems of anxiety, whose Cronbach’s alpha coefficients were: cognitive anxiety
(.83), psychophysiological anxiety (.85), and behavioral anxiety (.83).

The Symptom Assessment-45 Questionnaire (SA-45 [28]) is derived from the Symptom
Check List-90 (SCL-90 [29]). The SA-45 is a self-report measure that assesses psychopathologi-
cal symptoms in both general and clinical populations. Specifically, its 45 items are grouped
along nine 5-item scales: depression, hostility, interpersonal sensitivity, somatization, anxiety,
psychoticism, obsessive-compulsive, phobic anxiety, and paranoid ideation. A five-point
Likert scale (0 = not at all; 4 = very much or extremely) is used for reporting how frequently
individuals experienced each of the 45 psychopathological symptoms during the last week. We
used the Spanish version of the SA-45, which showed optimal psychometric properties in its
validation study [23]. In the present work, adequate reliability values were also obtained:
depression (.75), hostility (.80), interpersonal sensitivity (.77), somatization (.80), anxiety (.77),
psychoticism (.71), obsessive-compulsive (.73), phobic anxiety (.80), and paranoid ideation
(.70).

Procedure

In the first place, the principal of each educational center was interviewed. In these meetings,
the research aims were presented, and principals’ permission was requested. Then, a letter was
sent to the participants’ legal tutors to inform them about the characteristics of the research.
This letter was signed by those legal guardians who agreed to participate and was added to the
documentation of the project approved by the ethics committee. The questionnaires were
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collectively administered during the school day, having an average administration time of 20
minutes for the SAI and 15 minutes for the SA-45. A member of the research team was always
present to explain the procedure, solve doubts, and ensure students that their participation
was voluntary and anonymous. Ethical standards of the 1964 Declaration of Helsinki were fol-
lowed, and the research protocol was approved by the Ethics Committee of the University of
Alicante (File number: 20170905).

Data analysis

Latent Profile Analysis (LPA) was performed to determine the number of school anxiety pro-
files. The standardized z scores obtained in the response system factors were used. These z
scores were interpreted according to the following criteria: z scores below -.5 indicated low lev-
els of school anxiety, z scores between -.5 and .5 showed moderate levels of school anxiety, and
z scores over .5 indicated high levels of school anxiety [30]. The optimal profile solution that
best fitted to data was determined considering several fit indices [31]: the lowest values of the
Akaike Information Criteria (AIC) and Bayesian Information Criteria (BIC); entropy values
close to 1; and p-values below to .05 for the Vuong-Lo-Mendell-Rubin Likelihood-Ratio Test
(LRT) and the Bootstrap Likelihood Ratio Test (BLRT). In addition, the size of the profiles was
also considered to choose the best model, since each profile should be represented by at least
1% of the sample [32]. Finally, the interpretability and psychological significance of each solu-
tion was examined according to previous scientific literature [33].

The differences in the psychopathological symptoms among the school anxiety profiles
were analyzed by a multivariate analysis of variance (MANOVA). The eta square index (17°)
and post hoc tests (Bonferroni method) were performed to determine between which profiles
there were statistically significant differences. Furthermore, Cohen’s d index was calculated to
obtain the magnitude of these differences. According to Cohen’s criteria [34], d-values
between .20 and .49 represent low effect sizes, d-values between .50 and .79 represent moderate
effect sizes, and d-values above .80 represent large effect sizes.

Data were analyzed using SPSS version 26 and MPlus version 8 programs.

Resulits
School anxiety profiles

Five different solutions with a progressive number of groups were analyzed. The fit indices of
each model are displayed in Table 2. The AIC and BIC values decreased progressively for each
solution that increased one group with the six-profile model having the lowest AIC and BIC
values. On the other hand, the three-profile model had the entropy value closest to 1. However,
none of these solutions had a p-value below to .05 for the LRT, and five- and six-profile

Table 2. Model fit indices for the five profile solutions of the Latent Profile Analysis (LPA).

Model AIC BIC Entropy LRT BLRT Size
2 profiles 11508.24 11561.53 .82 .00 .00 0
3 profiles 11046.17 11120.78 .85 .06 .00 0
4 profiles 10811.86 10907.79 .82 .00 .00 0
5 profiles 10746.92 10864.17 .84 24 .00 1
6 profiles 10673.78 10812.36 .83 .16 .00 2

Note: Values in bold indicate best-fitting model. AIC = Akaike Information Criteria; BIC = Bayesian Information Criteria; LRT = Vuong-Lo-Mendell-Rubin Likelihood-
Ratio Test; BLRT = Bootstrap Likelihood Ratio Test.

https://doi.org/10.1371/journal.pone.0262280.t002
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Fig 1. Graphic representation of standardized mean scores for the four-profile model.

https://doi.org/10.1371/journal.pone.0262280.9001

solutions included one and two groups that did not achieved 1% of the sample, respectively.
On the basis of available data, the four-profile model was deemed the most parsimonious solu-
tion with p < .05 for the LRT and BLRT, the third lowest AIC and BIC values, an entropy
value close to 1, and all profiles having achieved at least 1% of the sample.

In terms of interpretability and psychological significance, the selected solution distin-
guished four school anxiety profiles. Profile 1 classified 652 students (42.8%) with low scores
in the three response systems of anxiety, thus, it was labeled as Low School Anxiety. Profile 2
consisted of 523 students (34.3%) characterized by moderate scores in cognitive anxiety,
psychophysiological anxiety, and behavioral anxiety. Therefore, it was named Average School
Anxiety. Profile 3 was labeled as High School Anxiety, because its 312 classified participants
(20.5%) reported high scores in the three response systems of anxiety. Finally, Profile 4
included 38 individuals (2.5%) who showed very high scores in all anxiety responses, so it was
called Excessive School Anxiety. Fig 1 represents the standardized means of the three factors
referred to the response systems of anxiety for each latent profile.

Differences among the school anxiety profiles in psychopathological
symptoms

The results of the MANOV A revealed statistically significant differences among the four
school anxiety profiles in the nine variables of psychopathological symptoms (Lambda de
Wilks = .82, F(27,1521) = 11.87; p < .001, 1? =.07). The students grouped into Excessive School
Anxiety showed the highest mean scores in all scales of the SA-45. In other words, this school
anxiety profile had significantly higher levels of the nine psychopathological symptoms
(referred to the frequency of manifestation of each symptom, as the authors of the SA-45 indi-
cated [28]) than the rest of profiles (see Table 3). In contrast, the participants grouped into
Low School Anxiety reported the lowest means in all the variables examined.

As shown in Table 4, the post hoc tests showed that Excessive School Anxiety scored signifi-
cantly higher in all scales of the SA-45 in comparison with Average School Anxiety and Low
School Anxiety, the effect sizes of these differences being of large and moderate magnitude (d
= -.54 to -1.25). However, comparisons between Excessive School Anxiety versus High School
Anxiety revealed a significant difference only for the phobic anxiety scale and a moderate effect

PLOS ONE | https://doi.org/10.1371/journal.pone.0262280 January 21, 2022 6/13


https://doi.org/10.1371/journal.pone.0262280.g001
https://doi.org/10.1371/journal.pone.0262280

PLOS ONE

School anxiety profiles and psychopathological symptoms

Table 3. Mean scores, standard deviations, and post hoc contrasts obtained by the school anxiety profiles in psychopathological symptoms.

SA-45 scales Low School Anxiety Average School High School Anxiety Excessive School Statistical Significance and Effect
Anxiety Anxiety Sizes

M SD M SD M SD M SD Fs,1521) P 7’

Depression 5.15 4.18 6.94 4.22 8.52 4.03 10.36 4.51 59.52 <.001 11
Hostility 5.30 4.36 6.82 4.48 8.02 4.38 9.26 4.64 34.14 <.001 .06
Interpersonal sensitivity 5.07 3.99 6.96 4.04 8.94 3.99 10.10 441 77.50 <.001 .13
Somatization 5.51 4.40 7.14 4.17 8.84 4.04 9.57 4.50 50.44 <.001 .09
Anxiety 4.80 3.98 6.99 3.98 8.50 3.79 9.97 4.53 78.91 <.001 .14
Psychoticism 4.52 391 6.01 3.90 7.37 3.72 8.44 4.08 46.81 <.001 .09
Obsessive-compulsive 6.61 4.01 8.13 391 9.73 3.88 10.34 4.23 50.73 <.001 .09
Phobic anxiety 4.15 4.15 6.01 4.17 8.28 4.23 10.89 4.82 89.05 <.001 .15
Paranoid ideation 5.61 3.85 7.09 3.74 8.44 3.63 9.92 4.16 50.70 <.001 .09

Note: SA-45 = Symptom Assessment-45 Questionnaire.

https://doi.org/10.1371/journal.pone.0262280.t003

size was found for this difference (d = -.61). Moreover, High School Anxiety reported signifi-
cantly higher scores than Average School Anxiety and Low School Anxiety in the nine psycho-
pathological symptoms. The magnitude of these differences ranged from small to large (d =
-.27 to -.99). Finally, Average School Anxiety obtained significantly higher scores than Low
School Anxiety in the nine variables examined. In this case, small magnitudes were obtained
(d = -.34to -.47) except for the anxiety scale, for which the magnitude was moderate (d = -.55).

Discussion

The present study aimed to find out the existence of school anxiety profiles based on Lang’s
three-dimensional theory of anxiety and to examine the relationships between these possible
groups and psychopathological symptoms (depression, hostility, interpersonal sensitivity,
somatization, anxiety, psychoticism, obsessive-compulsive, phobic anxiety, and paranoid idea-
tion) in a sample of Spanish students aged 15 to 18.

Table 4. Cohen’s d indices for post hoc contrasts between the mean scores obtained by the school anxiety profiles in psychopathological symptoms.

SA-45 scales Low School Anxiety | Low School Anxiety | Low School Anxiety vs Average School Average School Anxiety | High School Anxiety vs
vs Average School vs High School Excessive School Anxiety vs High vs Excessive School Excessive School
Anxiety Anxiety Anxiety School Anxiety Anxiety Anxiety
Depression -.43 -.82 -1.24 -.38 -.81 -
Hostility -.34 -.62 -91 -.27 -.54 -
Interpersonal -47 -97 -1.25 -.49 =77 -
sensitivity
Somatization -.38 -.78 -.92 -.41 -.58 -
Anxiety -.55 -.94 -1.19 -.39 -.74 -
Psychoticism -.38 -74 -1 -.35 -.62 -
Obsessive- -.38 -79 -93 -41 -.56 -
compulsive
Phobic anxiety -.38 -.99 -1.61 -.54 -1.16 -.61
Paranoid -.39 =75 -1.11 -.36 -75 -
ideation
Note: SA-45 = Symptom Assessment-45 Questionnaire.
https://doi.org/10.1371/journal.pone.0262280.t004
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The results obtained allow us to confirm the first study hypothesis. Four school anxiety pro-
files were configured by combining standardized z scores in the response system factors. Spe-
cifically, students with low, moderate, high, and very high scores in all anxiety responses (i.e.,
cognitive anxiety, psychophysiological anxiety, and behavioral anxiety) were grouped into the
profiles Low School Anxiety, Average School Anxiety, High School Anxiety, and Excessive
School Anxiety, respectively. School anxiety profiles based on the three response systems had
not been identified before, so this is a contribution to the research of school anxiety on
adolescence.

It is important to highlight that the previous study of school anxiety profiles based on anxi-
ety-provoking situations obtained different results [10], even though the participants were
from the same country and developmental stage. Spanish adolescents aged 12 to 16 were
grouped into three profiles: Low School Anxiety, Average School Anxiety, and High School
Anxiety. However, the present work found one more profile: Excessive School Anxiety. This
different group may have emerged due to several reasons. In the first place, we used the scores
obtained in the three response factors of the SAI, whereas the previous study used the four sit-
uational factors of this inventory. In the second place, we used the LPA, whereas the previous
work used cluster analysis. LPA is considered a better technique to classify people into homo-
geneous latent groups than traditional cluster analysis [35], so it can be considered another
contribution of the present work. In the third place, there is scientific evidence showing that
Spanish adolescents aged 16 to 18 tend to manifest significantly higher levels of cognitive anxi-
ety, psychophysiological anxiety, and behavioral anxiety than their peers aged 14 to 15 [4].
Therefore, the Excessive School Anxiety profile characterized by higher levels of anxiety than
the High School Anxiety profile, could have emerged because we recruited older students (15
to 18 years old) than those used in the previous work (12 to 16). Considering these facts, more
research on school anxiety profiles throughout adolescence and using LPA is needed to cor-
roborate this four-profile model.

Regarding the differences among the school anxiety profiles in psychopathological symp-
toms, the Excessive School Anxiety group obtained significantly higher scores in depression,
hostility, interpersonal sensitivity, somatization, anxiety, psychoticism, obsessive-compulsive,
phobic anxiety, and paranoid ideation (with moderate and large effect sizes) than the profiles
Average School Anxiety and Low School Anxiety. These results support the second study
hypothesis since the group with the highest scores in the three response systems of school anxi-
ety showed significantly higher levels of all the psychopathological problems examined.

In line with the previous study that used the Spanish version of the SA-45 for examining the
relationships of psychopathology with school refusal behavior [22], we have found that adoles-
cents characterized by the highest school anxiety levels showed the worst psychopathological
adjustment, which consists of “more somatic complaints (headaches, gastrointestinal issues,
etc.), thoughts, feelings, and actions of an obsessive nature, and have a higher risk of negative
affect, feelings of inferiority and personal inadequacy, depressive symptoms, anxiety, cognitive
distortions and feelings of loneliness” [22] (p. 8). This broadened maladaptive pattern in rela-
tion to school anxiety constitutes another contribution of the present work, because so far anx-
ious adolescents had been found to be affected by some common psychiatric problems (i.e.,
depressive and obsessive-compulsive symptoms, and state and trait anxiety) [16-21]. In this
sense, new psychopathological characteristics such as hostility, interpersonal sensitivity, soma-
tization, psychoticism, and paranoid ideation, which have been found in relation to adolescent
anxiety in this study, had been identified before in anxious children [36-39] and university
students [40-42]. Therefore, these findings have provided important insight into the manifes-
tation of internalizing and externalizing symptoms linked to school anxiety in a less-analyzed
educational stage: secondary education.
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Regarding the differences between the profiles High School Anxiety and Excessive School
Anxiety, interesting results have been found. These groups only differed significantly in phobic
anxiety. Specifically, adolescents with Excessive School Anxiety showed significantly higher
levels of phobic anxiety with a moderate effect size. The phobic anxiety scale of the SA-45
refers to persistent and irrational anxiety responses to specific situations. Therefore, it makes
sense that the response pattern characterized by very high cognitive anxiety, psychophysiologi-
cal anxiety, and behavioral anxiety belongs particularly to those adolescents with phobic anxi-
ety. In this regard, this finding supports the assumption that the levels of the three response
systems of anxiety are higher when people manifest specific phobia [43, 44].

This study has a series of limitations that should be considered in future research. First,
these findings have added on to scientific literature the existence of school anxiety profiles
based on Lang’s three-dimensional theory among secondary education students. However, the
possible school anxiety profiles manifested by primary education or university students remain
unknown. Thus, in addition to the replication of the four-profile model in other adolescent
samples, LPA should be performed to examine the existence of school anxiety profiles at the
other educational stages. In this way, the identification of these profiles would allow the design
of prevention programs. Second, the internalizing and externalizing symptoms experienced by
the school anxiety groups have been found, but methodology of structural equations or longi-
tudinal data should be used to establish possible causal inferences between school anxiety
responses and psychopathological symptoms. Third, it would be useful to look at other vari-
ables such as dysfunctional attitudes and beliefs [45], which could explain the development of
anxiety responses in the school setting. Finally, future studies should analyze the relationships
between psychopathological characteristics and other constructs that may have a negative
impact on students’ mental health, as for instance self-concept, since the existing literature on
adolescence is scarce [46].

Despite the above-mentioned limitations, relevant practical implications are drawn from
our findings for professionals of Health, Psychology, and Education. On the one hand, 20.5%
of the Spanish adolescents who participated in the research presented high reactivity in the
three response systems of anxiety. Several studies suggest that, in these cases, each anxiety
response should be preferably treated with a technique such as self-instructional training
for cognitive anxiety, relaxation training for psychophysiological anxiety, and social skills
training for behavioral anxiety (see [26] for a review). Moreover, these adolescents grouped
into the High School Anxiety profile need specific training to reduce psychopathology and fos-
ter their mental health and well-being. In these sense, previous works found that self-compas-
sion training and positive psychology school-based interventions significantly reduce
psychopathological symptoms such as anxiety, depression, distress, or interpersonal sensitivity,
whereas enhance positive mental states such as self-esteem or optimism [47, 48]. In addition,
all members of the school community should fully participate in the implementation of
these programs to guide adolescents in their progress and to promote a positive school climate
[49, 50].

On the other hand, special attention must be paid to adolescents with Excessive School
Anxiety and to the high severity of psychopathology that they manifest. Thus, 2.5% of the sam-
ple showed very high levels of cognitive, psychophysiological, and behavioral anxiety. It is
important to highlight that the psychophysiological and behavioral components predominated
in this group of students, with standardized means over 2.5 for both response systems. In this
regard, adolescents grouped into Excessive School Anxiety should receive techniques of treat-
ment specially focused on reducing psychophysiological responses such as muscle tension or
respiratory rate, and behavioral responses like avoidance or motor restlessness [51, 52]. Fur-
thermore, these students, in comparison with those grouped into High School Anxiety, have
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the same severity of eight in nine psychopathological symptoms (i.e., depression, hostility,
interpersonal sensitivity, somatization, anxiety, psychoticism, obsessive-compulsive, and para-
noid ideation) and are characterized by higher phobic anxiety. This last aspect implies that
adolescents with Excessive School Anxiety tend to consider future specific situations as dan-
gerous (e.g., feeling afraid to go out of their house alone), these predictions being profuse and
unrealistic.

Due to all the above factors, applying mindfulness meditation could benefit students who
show the Excessive School Anxiety profile. It has proved to train adolescents to be aware of
present-moment experience and predictive thoughts, and to develop acceptance and emotion
regulation instead of judging their thoughts and actions [53]. Thus, this risk profile could learn
to relax the nervous system, to control their impulsive responses of avoidance and to have a
realistic perception of those specific situations that provoke anxiety. Finally, mindfulness med-
itation should integrate positive psychology to foster optimistic thoughts, which could reduce
depression, hostility, and the rest of psychopathological symptoms experienced [54].

In conclusion, this study adds on the scientific literature the existence of four school anxiety
profiles in the Spanish adolescent population, which are based on Lang’s model of the triple
response system. Students who showed high and very high reactivity in the three response sys-
tems (i.e., cognitive, psychophysiological, and behavioral anxiety) were characterized by
experiencing high severity of psychopathological symptoms. Adolescents with a very high
reactivity in the three anxiety response systems were particularly vulnerable to phobic anxiety.
In this sense, it is necessary to extend the identification of school anxiety profiles to other edu-
cational stages and to find the possible causal relationship between school anxiety and psycho-
pathology for a better comprehension of students’ needs.

Supporting information

S1 File. Data set of school anxiety and psychopathological symptoms.
(SAV)

Author Contributions

Conceptualization: Aitana Fernandez-Sogorb, José Manuel Garcia-Fernandez.
Data curation: Ricardo Sanmartin.

Formal analysis: Ricardo Sanmartin, José Manuel Garcia-Fernandez.

Funding acquisition: Aitana Fernandez-Sogorb, José Manuel Garcia-Fernandez.

Investigation: Aitana Fernandez-Sogorb, Ricardo Sanmartin, Maria Vicent, Carolina Gonzal-
vez, Cecilia Ruiz-Esteban, José Manuel Garcia-Fernandez.

Methodology: Aitana Fernandez-Sogorb, José Manuel Garcia-Fernandez.

Project administration: Aitana Fernandez-Sogorb, José Manuel Garcia-Fernandez.
Resources: Maria Vicent, Carolina Gonzalvez, Cecilia Ruiz-Esteban.

Supervision: Aitana Fernandez-Sogorb, José Manuel Garcia-Fernandez.

Writing - original draft: Aitana Fernandez-Sogorb.

Writing - review & editing: Ricardo Sanmartin, Maria Vicent, Carolina Gonzalvez, Cecilia
Ruiz-Esteban, José Manuel Garcia-Fernandez.

PLOS ONE | https://doi.org/10.1371/journal.pone.0262280 January 21, 2022 10/13


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0262280.s001
https://doi.org/10.1371/journal.pone.0262280

PLOS ONE

School anxiety profiles and psychopathological symptoms

References

1.

10.

11.

12

13.

14.

15.

16.

17.

Lang PJ. Fear reduction and fear behaviour: problems in treating a construct. In: Shilen JUH, editor.
Research in Psychotherapy. Washington, DC: American Psychological Association); 1968. pp. 90—
102. https://doi.org/10.1037/10546-004

Garcia-Fernandez JM, Inglés CJ, Martinez-Monteagudo MC, Redondo J. Evaluacion y tratamiento de
la ansiedad escolar en la infancia y la adolescencia [Assessment and treatment of school anxiety in
childhood and adolescence]. Psicol Conduct. 2008; 16: 413-437.

Cipra C, Mller-Hilke B. Testing anxiety in undergraduate medical students and its correlation with dif-
ferent learning approaches. PLoS ONE. 2019; 14(3): €0210130. https://doi.org/10.1371/journal.pone.
0210130 PMID: 30865635

Inglés CJ, Garcia-Fernandez JM, Marzo JC, Martinez-Monteagudo MC, Estévez E. School Anxiety
Inventory—Short Version: Factorial invariance and latent mean differences across gender and age in
Spanish adolescents. Meas. Eval. Couns. Dev. 2015; 48(4): 247-265. https://doi.org/10.1177/
0748175615578738

Gonzalvez C, Diaz-Herrero A, Sanmartin R, Vicent M, Fernandez-Sogorb A, Garcia-Fermnéndez JM.
Testing the Functional Profiles of School Refusal Behavior and Clarifying Their Relationship with School
Anxiety. Front. Public Health. 2020; 8: 598915. https://doi.org/10.3389/fpubh.2020.598915 PMID:
33344402

Delgado B, Garcia-Fernandez JM, Martinez-Monteagudo MC, Inglés CJ, Marzo JC, La Greca AM,
et al. Social anxiety scale for adolescents and school anxiety inventory: psychometric properties in
French adolescents. Child Psychiat. Hum. Dev. 2019; 50(1): 13-26. https://doi.org/10.1007/s10578-
018-0818-4 PMID: 29860615

Torrano R, Ortigosa JM, Riquelme A, Méndez FJ, Lopez-Pina JA. Test anxiety in adolescent students:
different responses according to the components of anxiety as a function of sociodemographic and aca-
demic variables. Front. Psychol. 2020; 11:612270. https://doi.org/10.3389/fpsyg.2020.612270 PMID:
33384650

Fernandez-Sogorb A, Vicent M, Gonzalvez C, Sanmartin R, Pérez-Sanchez AM, Garcia-Fernandez
JM. Attributional style in mathematics across anxiety profiles in Spanish children. Sustainability. 2020;
12(3): 1173. https://doi.org/10.3390/su12031173

Cano-Vindel A, Mufioz-Navarro R, Moretti LS, Medrano LA. Propiedades psicométricas del Inventario
de Situaciones y Respuestas de Ansiedad Breve (ISRA-B) [Pyschometric properties of the Brief Inven-
tory of Situations and Responses of Anxiety (ISRA-B)]. Ansiedad Estres. 2020; 26(2-3): 155—-166.
https://doi.org/10.1016/j.anyes.2020.07.004

Martinez-Monteagudo MC, Inglés CJ, Trianes MV, Garcia-Fernandez JM. Profiles of school anxiety:
differences in social climate and peer violence. Electronic Journal of Research in Educational Psychol-
ogy. 2011; 9(3): 1023-1042.

Mendez X, Espada JP, Orgilés M, Hidalgo MD, Garcia-Fernandez JM. Psychometric properties and
diagnostic ability of the separation anxiety scale for children (SASC). Eur. Child Adolesc. Psych. 2008;
17: 365-372. https://doi.org/10.1007/s00787-008-0678-8 PMID: 18427868

Matar J, Jaalouk D. Depression, anxiety, and smartphone addiction in university students-A cross sec-
tional study. PLoS ONE. 2017; 12(8): €0182239. https://doi.org/10.1371/journal.pone.0182239 PMID:
28777828

Silva VM, Magalhaes JEdM, Duarte LL. Quality of sleep and anxiety are related to circadian preference
in university students. PLoS ONE. 2020; 15(9): €0238514. https://doi.org/10.1371/journal.pone.
0238514 PMID: 32877438

Fernandez-Sogorb A.; Sanmartin R.; Vicent M.; Gonzalvez C. Identifying Profiles of Anxiety in Late
Childhood and Exploring Their Relationship with School-Based Distress. Int. J. Environ. Res. Public
Health. 2021; 18: 948. https://doi.org/10.3390/ijerph18030948 PMID: 33499079

Voltas N, Hernandez-Martinez C, Arija V, Canals J. The natural course of anxiety symptoms in early
adolescence: factors related to persistence. Anxiety Stress Coping. 2017; 30(6): 671-686. https://doi.
org/10.1080/10615806.2017.1347642 PMID: 28678525

Hjemdal O, Vogel PA, Solem S, Hagen K, Stiles TC. The relationship between resilience and levels of
anxiety, depression, and obsessive—compulsive symptoms in adolescents. Clin. Psychol. Psychother.
2011; 18(4): 314-321. https://doi.org/10.1002/cpp.719 PMID: 20806419

De la Torre-Luque A, Fiol-Veny A, Balle M, Nelemans SA, Bornas X. Anxiety in early adolescence: het-
erogeneous developmental trajectories, associations with risk factors and depressive symptoms. Child
Psychiat. Hum. Dev. 2020; 51(4): 527-541. https://doi.org/10.1007/s10578-019-00936-y PMID:
31630311

PLOS ONE | https://doi.org/10.1371/journal.pone.0262280 January 21, 2022 11/13


https://doi.org/10.1037/10546-004
https://doi.org/10.1371/journal.pone.0210130
https://doi.org/10.1371/journal.pone.0210130
http://www.ncbi.nlm.nih.gov/pubmed/30865635
https://doi.org/10.1177/0748175615578738
https://doi.org/10.1177/0748175615578738
https://doi.org/10.3389/fpubh.2020.598915
http://www.ncbi.nlm.nih.gov/pubmed/33344402
https://doi.org/10.1007/s10578-018-0818-4
https://doi.org/10.1007/s10578-018-0818-4
http://www.ncbi.nlm.nih.gov/pubmed/29860615
https://doi.org/10.3389/fpsyg.2020.612270
http://www.ncbi.nlm.nih.gov/pubmed/33384650
https://doi.org/10.3390/su12031173
https://doi.org/10.1016/j.anyes.2020.07.004
https://doi.org/10.1007/s00787-008-0678-8
http://www.ncbi.nlm.nih.gov/pubmed/18427868
https://doi.org/10.1371/journal.pone.0182239
http://www.ncbi.nlm.nih.gov/pubmed/28777828
https://doi.org/10.1371/journal.pone.0238514
https://doi.org/10.1371/journal.pone.0238514
http://www.ncbi.nlm.nih.gov/pubmed/32877438
https://doi.org/10.3390/ijerph18030948
http://www.ncbi.nlm.nih.gov/pubmed/33499079
https://doi.org/10.1080/10615806.2017.1347642
https://doi.org/10.1080/10615806.2017.1347642
http://www.ncbi.nlm.nih.gov/pubmed/28678525
https://doi.org/10.1002/cpp.719
http://www.ncbi.nlm.nih.gov/pubmed/20806419
https://doi.org/10.1007/s10578-019-00936-y
http://www.ncbi.nlm.nih.gov/pubmed/31630311
https://doi.org/10.1371/journal.pone.0262280

PLOS ONE

School anxiety profiles and psychopathological symptoms

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.
35.

36.

37.

38.

Cervin M, Perrin S, Olsson E, Claesdotter-Knutsson E, Lindvall M. Incompleteness, harm avoidance,
and disgust: a comparison of youth with OCD, anxiety disorders, and no psychiatric disorder. J. Anxiety
Disord. 2020; 69: 102175. https://doi.org/10.1016/j.janxdis.2019.102175 PMID: 31896022

Secer |. Analysis of the Relations between Obsessive Compulsive Symptoms and Anxiety Sensitivity in
Adolescents with Structural Equation Modeling. Egit. Bilim. 2014; 39(176): 369-382.

Sun J, Li Z, Buys N, Storch EA. Correlates of comorbid depression, anxiety and helplessness with
obsessive—compulsive disorder in Chinese adolescents. J. Affect. Disord. 2015; 174: 31-37. https:/
doi.org/10.1016/j.jad.2014.11.004 PMID: 25479051

Martinez-Monteagudo MC, Garcia-Fernandez JM, Ingles CJ. Relaciones entre ansiedad escolar,
ansiedad rasgo, ansiedad estado y depresion en una muestra de adolescentes esparioles [Relation-
ships between school anxiety, trait anxiety, state anxiety and depression in a sample of Spanish adoles-
cents]. International Journal of Psychology and Psychological Therapy. 2013; 13(1): 47-64.

Gonzéalvez C, Diaz-Herrero A, Vicent M, Sanmartin R, Pérez-Sanchez AM, Garcia-Fernandez JM.
School refusal behavior: Latent class analysis approach and its relationship with psychopathological
symptoms. Curr. Psychol. 2020; 1—11. https://doi.org/10.1007/s12144-020-00711-6

Sandin B, Valiente RM, Chorot P, Santed MA, Lostao L. SA-45: forma abreviada del SCL-90. Psi-
cothema. 2008; 20(2): 290—296. PMID: 18413093

Holgado-Tello FP, Vila-Abad E, Barbero-Garcia MI. Factor Structure of the Symptom Assessment-45
Questionnaire (SA-45). Accion Psicol. 2019; 16(1): 31—42. https://doi.org/10.5944/ap.16.1.22048

Herskovic V, Matamala M. Somatizacioén, ansiedad y depresién en nifios y adolescentes [Somatization
disorder, anxiety and depression in children and adolescents]. Revista Médica Clinica Las Condes.
2020; 31(2): 183-187. https://doi.org/10.1016/j.rmclc.2020.01.006

Martinez-Monteagudo MC, Inglés CJ, Cano-Vindel A, Garcia-Fernandez JM. Estado actual de la inves-
tigacién sobre la teoria tridimensional de la ansiedad de Lang. Ansiedad y Estrés. 2012; 18(2-3): 201—
219.

Garcia-Fernandez JM, Inglés CJ, Martinez-Monteagudo MC, Marzo JC, Estévez E. Inventario de
Ansiedad Escolar: validacion en una muestra de estudiantes de Educacion Secundaria [School Anxiety
Inventory: validation in a sample of Spanish secondary education students]. Psicothema. 2011;
23:301-307. PMID: 21504685

Davison M, Bershadsky B, Bieber J, Silversmith D, Maruish M, Kane R. Development of a brief, multidi-
mensional, selfreport instrument for treatment outcomes assessment in psychiatric settings: Prelimi-
nary findings. Assessment. 1997; 4(3): 259-276. https://doi.org/10.1177/107319119700400306 PMID:
26613775

Derogatis LR, Lipman RS, Covi L. SCL-90: An outpatient psychiatric rating scale preliminary report.
Psychopharmacol Bull. 1973; 9(1): 13—-28. PMID: 4682398

Sanmartin R, Inglés CJ, Gonzalvez C, Vicent M, Ruiz-Esteban C, Garcia-Fernandez JM. Impact of
Affective Profiles on School Refusal in a Spanish Sample of Primary Education. J. Child Fam. Stud.
2018; 27: 1349-1357. https://doi.org/10.1007/s10826-017-0962-7

Song H, Kim H. Value-based profiles of visitors to a world heritage site: The case of Suwon Hwaseong
Fortress (in South Korea). Sustainability. 2019; 11: 132. https://doi.org/10.3390/su11010132

Tein J-Y, Coxe S, Cham H. Statistical power to detect the correct number of classes in latent profile
analysis. Struct Equ Modeling. 2013; 20: 640-57. https://doi.org/10.1080/10705511.2013.824781
PMID: 24489457

Hipp JR, Bauer DJ. Local solutions in the estimation of growth mixture models. Psychol. Methods.
2006; 11: 36-53. https://doi.org/10.1037/1082-989X.11.1.36 PMID: 16594766

Cohen J. Statistical Power Analysis for the Behavioral Sciences. Hillsdale, NJ, USA: Erlbaum; 1988.

Araujo AM, Gomes CMA, Almeida LS, Nufiez JC. A latent profile analysis of first-year university stu-
dents’ academic expectations. An. Psicol. 2019; 35: 58—67. https://doi.org/10.6018/analesps.35.1.
299351

Fernandez-Sogorb A, Sanmartin R, Vicent M, Garcia-Fernandez JM. Latent profiles of anxious children
and their differences in aggressive behavior. Sustainability. 2020; 12(15): 6199. https://doi.org/10.
3390/su12156199

Rappo G, Alesi M, Pepi A. The effects of school anxiety on self-esteem and self-handicapping in pupils
attending primary school. Eur. J. Dev. Psychol. 2017; 14(4): 465—476. https://doi.org/10.1080/
17405629.2016.1239578

Scaini S, Caputi M, Ogliari A, Oppo A. The Relationship Among Attributional Style, Mentalization, and
Five Anxiety Phenotypes in School-Age Children. J. Res. Child. Educ. 2020; 34(4): 551-565. https://
doi.org/10.1080/02568543.2019.1710729

PLOS ONE | https://doi.org/10.1371/journal.pone.0262280 January 21, 2022 12/13


https://doi.org/10.1016/j.janxdis.2019.102175
http://www.ncbi.nlm.nih.gov/pubmed/31896022
https://doi.org/10.1016/j.jad.2014.11.004
https://doi.org/10.1016/j.jad.2014.11.004
http://www.ncbi.nlm.nih.gov/pubmed/25479051
https://doi.org/10.1007/s12144-020-00711-6
http://www.ncbi.nlm.nih.gov/pubmed/18413093
https://doi.org/10.5944/ap.16.1.22048
https://doi.org/10.1016/j.rmclc.2020.01.006
http://www.ncbi.nlm.nih.gov/pubmed/21504685
https://doi.org/10.1177/107319119700400306
http://www.ncbi.nlm.nih.gov/pubmed/26613775
http://www.ncbi.nlm.nih.gov/pubmed/4682398
https://doi.org/10.1007/s10826-017-0962-7
https://doi.org/10.3390/su11010132
https://doi.org/10.1080/10705511.2013.824781
http://www.ncbi.nlm.nih.gov/pubmed/24489457
https://doi.org/10.1037/1082-989X.11.1.36
http://www.ncbi.nlm.nih.gov/pubmed/16594766
https://doi.org/10.6018/analesps.35.1.299351
https://doi.org/10.6018/analesps.35.1.299351
https://doi.org/10.3390/su12156199
https://doi.org/10.3390/su12156199
https://doi.org/10.1080/17405629.2016.1239578
https://doi.org/10.1080/17405629.2016.1239578
https://doi.org/10.1080/02568543.2019.1710729
https://doi.org/10.1080/02568543.2019.1710729
https://doi.org/10.1371/journal.pone.0262280

PLOS ONE

School anxiety profiles and psychopathological symptoms

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

52,

53.

54.

Benassi E, Camia M, Giovagnoli S, Scorza M. Impaired school well-being in children with specific learn-
ing disorder and its relationship to psychopathological symptoms. Eur. J. Spec. Needs Educ. 2020; 1—-
15.

Wilhelm K, Boyce P, Brownhill S. The relationship between interpersonal sensitivity, anxiety disorders
and major depression. J. Affect. Disord. 2004; 79(1-3): 33—41. https://doi.org/10.1016/S0165-0327
(02)00069-1 PMID: 15023478

Dewaele JM. The link between foreign language classroom anxiety and psychoticism, extraversion,
and neuroticism among adult Bi-and multilinguals. Mod. Lang. J. 2013; 97(3): 670—684. https://doi.org/
10.1111/1.1540-4781.2013.12036.x

You Z, Zhang Y, Zhang L, Xu Y, Chen X. How does self-esteem affect mobile phone addiction? The
mediating role of social anxiety and interpersonal sensitivity. Psychiatry Res. 2019; 271: 526-531.
https://doi.org/10.1016/j.psychres.2018.12.040 PMID: 30553099

Lang PJ, Cuthbert BN. Affective information processing and the assessment of anxiety. J. Behav.
Assess. 1984; 6: 369-395. https://doi.org/10.1007/BF01321326 PMID: 11540862

Ollendick T, Allen B, Benoit K, Cowart M. The tripartite model of fear in children with specific phobias:
Assessing concordance and discordance using the behavioral approach test. Behav. Res. Ther. 2011;
49(8): 459-465. https://doi.org/10.1016/j.brat.2011.04.003 PMID: 21596371

Aparicio-Garcia ME, Fernandez-Castilla B, Giménez-Paez MA, Piris-Cava E, Fernandez-Quijano I.
Influence of feminine gender norms in symptoms of anxiety in the Spanish context. Ansiedad y Estrés.
2018; 24(2-3): 60—66. https://doi.org/10.1016/j.anyes.2018.03.001

Garaigordobil M, Dura A, Pérez JI. Sintomas psicopatolégicos, problemas de conducta y autocon-
cepto-autoestima: Un estudio con adolescentes de 14 a 17 afios [Psychopathological symptoms,
behavior problems and self-concept-self-esteem: A study with adolescents aged 14 to 17 years]. Annu-
ary of Clinical and Health Psychology. 2005; 1: 53—-63.

Shoshani A, Steinmetz S. Positive psychology at school: A school-based intervention to promote ado-
lescents’ mental health and well-being. J. Happiness Stud. 2014; 15(6): 1289—-1311. https://doi.org/10.
1007/s10902-013-9476-1

Neff KD. Setting the record straight about the Self-Compassion Scale. Mindfulness. 2019; 10(1): 200—
202. https://doi.org/10.1007/s12671-018-1061-6

Roth RA, Suldo SM, Ferron JM. Improving middle school students’ subjective well-being: Efficacy of a
multicomponent positive psychology intervention targeting small groups of youth. Sch. Psychol. Rev.
2017; 46:21-41.

Chodkiewicz AR, Boyle C. Positive psychology school-based interventions: A reflection on current suc-
cess and future directions. Rev. Educ. 2017; 5: 60-86. https://doi.org/10.1002/rev3.3080

Sege CT, Bradley MM, Lang PJ. Avoidance and escape: Defensive reactivity and trait anxiety. Behav.
Res. Ther. 2018; 104: 62—68. https://doi.org/10.1016/j.brat.2018.03.002 PMID: 29549752

Lang PJ, McTeague LM. The anxiety disorder spectrum: Fear imagery, physiological reactivity, and dif-
ferential diagnosis. Anxiety Stress Coping. 2009; 22(1): 5-25. https://doi.org/10.1080/
10615800802478247 PMID: 19096959

Ruskin D, Harris L, Stinson J, Kohut SA, Walker K, McCarthy E. “| Learned to Let Go of My Pain”. The
Effects of Mindfulness Meditation on Adolescents with Chronic Pain: An Analysis of Participants’ Treat-
ment Experience. Children. 2017; 4(12): 110. https://doi.org/10.3390/children4120110 PMID:
29244734

Ivtzan |, Young T, Martman J, Jeffrey A, Lomas T, Hart R, et al. Integrating mindfulness into positive
psychology: A randomised controlled trial of an online positive mindfulness program. Mindfulness.
2016; 7(6): 1396—1407. https://doi.org/10.1007/s12671-016-0581-1

PLOS ONE | https://doi.org/10.1371/journal.pone.0262280 January 21, 2022 13/13


https://doi.org/10.1016/S0165-0327%2802%2900069-1
https://doi.org/10.1016/S0165-0327%2802%2900069-1
http://www.ncbi.nlm.nih.gov/pubmed/15023478
https://doi.org/10.1111/j.1540-4781.2013.12036.x
https://doi.org/10.1111/j.1540-4781.2013.12036.x
https://doi.org/10.1016/j.psychres.2018.12.040
http://www.ncbi.nlm.nih.gov/pubmed/30553099
https://doi.org/10.1007/BF01321326
http://www.ncbi.nlm.nih.gov/pubmed/11540862
https://doi.org/10.1016/j.brat.2011.04.003
http://www.ncbi.nlm.nih.gov/pubmed/21596371
https://doi.org/10.1016/j.anyes.2018.03.001
https://doi.org/10.1007/s10902-013-9476-1
https://doi.org/10.1007/s10902-013-9476-1
https://doi.org/10.1007/s12671-018-1061-6
https://doi.org/10.1002/rev3.3080
https://doi.org/10.1016/j.brat.2018.03.002
http://www.ncbi.nlm.nih.gov/pubmed/29549752
https://doi.org/10.1080/10615800802478247
https://doi.org/10.1080/10615800802478247
http://www.ncbi.nlm.nih.gov/pubmed/19096959
https://doi.org/10.3390/children4120110
http://www.ncbi.nlm.nih.gov/pubmed/29244734
https://doi.org/10.1007/s12671-016-0581-1
https://doi.org/10.1371/journal.pone.0262280

