
Med Oral Patol Oral Cir Bucal. 2017 Jan 1;22 (1):e70-5.                                                                                                                                                                                        Anxiety in adolescence

e70

Journal section: Oral Medicine and Pathology
Publication Types: Research

Anxiety in adolescence. Can we prevent it?

Anna Llorca, Elisabeth Malonda, Paula Samper

Basic Psycology Department, University of Valencia, Avda. Blasco Ibáñez, 21, 46010 Valencia, Spain

Correspondence:
Basic Psycology Department 
University of Valencia
Avda. Blasco Ibáñez, 21
46010 Valencia, Spain
anna.llorca@uv.es

Received: 30/11/2016
Accepted: 03/12/2016

Abstract
Background: Emotions are potent modulators and motivators of the behaviour that the individual displays in 
the different situations they have to live and they can act as a protection factor or vulnerability of the adapted or 
maladaptive behaviour. This study focuses on anxiety in adolescence. Objectives. The objective is, through a lon-
gitudinal study, to analyse the psychological processes and emotions that facilitate the symptoms of anxiety and 
those which protect the adolescent from these symptoms.  
Material and Methods: 417 adolescents (192 boys and 225 girls) participated in a three-wave longitudinal study in 
Valencia, Spain. In the first wave, adolescents were either in the third year of secondary school (81 boys and 85 
girls) or the fourth year of secondary school (111 boys and 140 girls). The mean age was 14.70 (SD = 0.68; range = 
13-17 years). This study monitored participating adolescents for three years.
Results: The results indicate a differential profile in the evaluated emotions according to sex, with the girls being 
the ones to experiment more anxiety and more empathy, while the boys show more emotional instability and ag-
gression. 
Conclusions: It is concluded that the best predictors for anxiety are anger state, aggressive behaviour, empathic 
concern together with the lack of coping mechanisms focused on problem solving and the perception of stress as 
a threat.

Key words: Adolescence, anxiety, emotions, coping, stress.

Llorca A, Malonda E, Samper P. Anxiety in adolescence. Can we 
prevent it? Med Oral Patol Oral Cir Bucal. 2017 Jan 1;22 (1):e70-5.   
 http://www.medicinaoral.com/medoralfree01/v22i1/medoralv22i1p70.pdf

Article Number: 21754         http://www.medicinaoral.com/
© Medicina Oral S. L. C.I.F. B 96689336 - pISSN 1698-4447 - eISSN: 1698-6946
eMail:  medicina@medicinaoral.com 
Indexed in: 

Science Citation Index Expanded
Journal Citation Reports
Index Medicus, MEDLINE, PubMed
Scopus, Embase and Emcare 
Indice Médico Español

doi:10.4317/medoral.21754
http://dx.doi.org/doi:10.4317/medoral.21754

Introduction
In the last decades, the study of emotions and their im-
portance in the behaviour of the individual has reached 
a central interest in research. The ability to know one’s 
emotions and perceive the emotions of others makes in-
terpersonal relationships easier. In the same way, self-

regulation of negative emotion, the capacity of self-con-
trol when facing situations that cause tension, together 
with the inhibition of impulsiveness, make it easier to 
reach effective resolution of conflict and adapted be-
haviour.  In short, emotions are potent modulators and 
motivators of the behaviour that the individual displays 
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in the different situations they have to live and they can 
act as a protection factor or vulnerability of the adapted 
or maladaptive  behaviours.
The study of emotions is of special importance in ado-
lescence, stage in which important changes are intro-
duced at all levels: biological changes, psychological 
changes, maturity changes, all of them teamed with the 
importance of the group, the peers and the making of 
decisions at a personal, vocational or professional level.  
Stage in which has been verified an increase of impul-
siveness correlated to more aggressive behaviour in in-
terpersonal relationships and even to more crime (1,2).
Anxiety disorders have a high prevalence in adoles-
cence and this prevalence rises if anxiety symptoms 
(3), are taken into consideration, said symptoms, have 
important physiological manifestations (breathing diffi-
culties, dry mouth, shaking hands, tachycardia), as well 
as psychological manifestation (excessive worry, fear 
without reason, panic states) and they have a negative 
influence in how the adolescent functions, in their aca-
demic performance, the acceptance by their peers, the 
aggressive behaviour and depression.
Anxiety considered as a negative emotional arousal 
state, often accompanied by a concern about a poten-
tial future threat that results in distress (4), highlights 
the importance of emotional regulation in maintaining 
anxiety symptoms.
A recent revision of studies in anxiety in childhood and 
adolescence shows that deficits in emotional competence, 
empathy, emotional self-efficacy, ability to cope in situa-
tions that cause tension and generate negative emotions are 
processes that could be related to anxiety symptoms (3).
In the same way, some studies conclude the relation be-
tween depression and emotions and uncontrolled con-
ducts like aggressive behaviour, anxiety, anger, emo-
tional instability o personal discomfort (5).
Some authors have pointed out that the ability to discrimi-
nate and understand emotions, as well as the lack or de-
creased empathy has influence over depression and anxiety 
(6).  The emotional changes, the mood changes are related 
to what is happening to us, our experiences, therefore, cer-
tain situations can take us to depression and anxiety.
In the present study we consider analysing the relation 
between different representative variables of emotion-
al competence and anxiety, with a longitudinal study, 
throughout adolescence. The objective is to establish 
the variables with higher predictor power of anxiety 
symptoms and those that discriminate between more or 
less anxious adolescents.  It is of special interest to dif-
ferentiate between the cognitive processes and emotions 
that facilitate anxiety symptoms and those that protect 
the adolescent from said symptoms.
Moreover, focusing on adolescence the gender variable 
is included to analyse if a different emotional profile ex-
ists between boys and girls. 

Material and Methods
- Participants
417 adolescents participated in a three-wave longitudi-
nal study in Valencia, Spain. The sample consisted of 
192 boys and 225 girls. In the first wave, adolescents 
were either in the third year of secondary school (81 
boys and 85 girls) or the fourth year of secondary school 
(111 boys and 140 girls). The mean age was 14.70 (SD = 
0.68; range = 13-17 years). This study monitored partici-
pating adolescents for three years.
Most adolescents came from two-parent households 
where parents were married (83.7% married; 13.2% 
divorced). In terms of educational attainment, 21.8% 
of mothers had less than a secondary school diploma, 
42.2% had a secondary school diploma or equivalent 
and 30.7% had some university education. Similarly, 
24% of fathers had less than a high school diploma, 41% 
had a high school diploma or equivalent and 28.7% had 
some university education. Most students self-identified 
themselves as being from Spain (86.6%). Small percent-
ages of the remaining students self-identified them-
selves as being from Latin America (e.g., 3.4% from 
Ecuador, 2% from Colombia and 1.1% from Bolivia) 
and Eastern European countries (e.g., 1.7% from Roma-
nia). Participating schools were randomly selected from 
the list of all schools in Valencia with students enrolled 
in compulsory secondary education. In total, 11 schools 
participated in the study. 
- Procedure
The research project and the evaluation proposal were 
presented to the school management team to ask for 
their authorisation and cooperation.
Approval from the School Council and parental consent 
were obtained. Participation by students was voluntary; 
students were free to decline to participate. The survey 
was administered by trained researchers in the class-
room in 50-minute sessions during school hours. The 
annual assessments took place in three successive years 
during the first trimester of the school year. The study 
followed all ethical guidelines, respecting respondents’ 
anonymity for both data collection and data analysis.
- Measures
Anxiety and Stress Scales (DASS) (7).  Evaluates anxiety 
symptoms and stress during the last week. Example item 
‘I realized my mouth was dry’. Cronbach’s alpha for this 
study was .81 at time 1, .84 at time 2 and .85 at time 3).
Physical and Verbal Aggression Scale (AFV) (8,9). 
This instrument uses 20 items to evaluate behaviours 
that harm others physically or verbally. Example item: 
‘I fight’, ‘I threaten my classmates’. Cronbach’s alpha 
for this study was .80 at time 1, .82 at time 2 and .83 at 
time 3).
Emotional Instability Scale (EI) (8,9). It describes the 
behaviour that indicates a lack of self-control in social 
situations as a result of the scarce ability to curb im-
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pulsiveness and emotionality. Example item: ‘I am im-
patient’, ‘I interrupt others when they talk’. Cronbach’s 
alpha for this study was .82 at time 1, .79 at time 2 and 
.83 at time 3).
State and Trait Anger Scale (STAXI-N) (10). It evalu-
ates the anger as a state. Example of item: ‘I am furious’, 
‘I want to fight’. Cronbach’s alpha for this study was.76 
at time 1; α = .88 at time 2; α = .90 at time 3). It evalu-
ates anger trait. Example of item: ‘I get easily irritated’, 
‘I am grumpy’ (α = .74 at time 1; α = .76 at time 2; α = 
.77 at time 3).
Stress Appraisal Measure for Adolescents (SAMA), 
adapted from Stress Appraisal Measure (11). Evaluates 
how people interpret stressing events. The participants 
have to answer items about the way they usually think 
and feel when they face a stressing situation. The evalu-
ated factors are stress as a challenge (example item: ‘I can 
face positively the situations that cause me stress’, ‘I have 
what I need to face stress’) and stress as a threat (example 
item: ‘Stress has a negative impact on me’, ‘I feel anx-
ious’). Cronbach’s alpha for this study was .79 (challenge) 
and .79 (threat) at time 1, .82 (challenge) and .81 (threat) at 
time 2 and .84 (challenge) and .84 (threat) at time 3.
The Interpersonality Reactivity Index (IRI) (12), cap-
tures participants’ empathy levels. It measures cogni-
tive (fantasy empathy and perspective taking) and emo-
tional (empathic concern and personal distress) dimen-
sions of empathy. We used emotional dimensions for 
this study. The empathic concern scale refers to feelings 
of compassion, concern, and care when seeing others 
in distress. An example item is “I often have feelings 
of tenderness and concern towards those less fortunate 
than I am.” The personal distress scale captures feel-
ings of anxiety and distress evoked by others’ negative 
experiences. An example item is “In dire or emergency 
situations I feel uncomfortable.” The reliability of this 
instrument, measured by Cronbach’s alpha, is as fol-
lows: personal distress (.60), empathic concern (.60) at 
time 1, personal distress (.61), empathic concern (.66) 
at time 2, and personal distress (.65) and empathic con-
cern (.64) at time 3.
Adolescent Coping Scale (13,14). Evaluates how adoles-
cents cope with their problems in general.  In particu-
lar, 18 coping strategies are differentiated:  Seek social 
support, Focus on solving the problem, Making an ef-
fort and be successful, Worry, Invest in close friends, 
Seek belonging, Get their hopes up, The strategy of lack 
of coping, Tension reduction, Social action, Ignore the 
problem, Self-blame, Keep it to oneself, Seek spiritual 
support, Focus on the positive, Seek professional help, 
Seek relaxing diversions and Physical distraction. These 
strategies can be classified in three basic coping styles: 
coping focused on problem solving (example item: ‘I 
focus on solving what is causing the problem’), coping 
by seeking support in the relationship with others (ex-

ample item: ‘talk to others to know what they would do 
if they had the same problem’) and unproductive coping 
(example item: ‘cry or shout’). The reliability of this in-
strument, measured by Cronbach’s alpha, is as follows: 
problem-solving (.74), support-relationship-others (.84), 
unproductive (.83) at time 1; problem-solving (.76), 
support-relationship-others (.84), unproductive (.86) at 
time 2, and problem-solving (.79), support-relationship-
others (.83), unproductive (.87) at time 3.
- Data analyses
First of all, a repeated measurements mix variance anal-
ysis has been done taking as a factor among the subjects 
the sex variable to analyse if there are differences be-
tween boys and girls taking part during the three evalu-
ated waves for each of the evaluated variables (anxiety, 
perspective taking, empathic concern, physical and ver-
bal aggression, anger trait and state, emotional instabil-
ity, coping strategies and stress). On the other hand, we 
have carried out an analysis of hierarchical regression 
being this variable dependent on the anxiety that ado-
lescents manifest at time three of the evaluation, with 
the objective to conclude the evaluated variables with 
higher predictor power over it in the previous two times, 
and analyse if the cognitive variables or the emotional 
variables evaluated are more compelling. The varied 
regression analysis technique has allowed us to sum-
marise the research findings with the construction of a 
predictor profile of the variables included in the investi-
gation. The reliability of the psychometric instruments 
has been measured trough Cronbach’s alpha.

Results
Table 1 represents the typical measurements and devia-
tions of the emotional and coping variables evaluated 
throughout the time and by sex.
The analysis of repeated measurements show that there 
aren’t relevant differences in anxiety throughout the 
time and that the interaction effect between the sex vari-
able and the anxiety variable is not significant, which 
indicates to us that there isn’t a different evolution pro-
file of anxiety in boys and girls. However, there are dif-
ferences between boys and girls in the evaluated time 
2 and time 3, being adolescent girls those who score 
higher in anxiety. Physical and verbal aggressive behav-
iour diminishes throughout time significantly in boys 
and girls. Likewise, the boys score even higher in the 
three evaluated times.
As for emotional instability, while in the boys it rises 
slightly in throughout the time, in the girls it dimin-
ishes significantly. In time 2 and 3, the boys score sig-
nificantly higher than the girls in emotional instability. 
In regards to empathy, the differences are significant in 
both emotional subscales depending on the sex variable, 
scoring the girls higher in both subscales throughout the 
three evaluated times.
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There aren’t significant differences in anger state-trait 
throughout the time or due to sex in any of the evalu-
ated times.
With regards to the coping variable evaluated in its 
three dimensions (focused on problem solving, in the 
relationship with others and the unproductive one), the 
results show that, first of all, the strategies focused on 
problem solving diminish significantly in both girls and 
boys but there aren’t any differences in relation to sex.  
As for the strategies focused on the relationship with 
others, the trend is the same, meaning it diminishes sig-
nificantly in boys and girls but the interaction in this 
case is significant. Both in time 1 and time 2 the adoles-
cent girls score higher in this coping dimension and in 
relation to unproductive coping, there aren’t significant 
differences throughout time nor due to sex in any of the 
evaluated times.
Finally, in relation to the variable of stress perceived as 
a threat, it rises significantly in time 2 to diminish in 
time 3, but the differences aren’t significant in relation 
to sex, whilst perceived as a challenge, it also dimin-

ishes in time 3, scoring the boys higher than the girls in 
a significant manner.
The hierarchical regression analyses have been carried 
out taking the adolescents anxiety in time 3 as the criteria 
variable. The first block of the equation includes the emo-
tional variables (emotional instability, ager state and trait, 
aggressive behaviour, empathy) evaluated in time 1; the 
second block includes the emotional variables evaluated 
in time 2; the third block includes the coping and stress 
variables evaluated in time 1; and finally, the fourth block 
adds the coping and stress variables evaluated in time 2. 
The multiple co-linear tests have been satisfactory, with 
all inflation factors of variance of less than 2.00 and the 
tolerance of all variable close to 1.00.
Table 2 shows the summary of the hierarchical regres-
sion analysis of the emotional, coping and stress vari-
ables in the adolescents. Due to the relatively big size of 
sample, which results in an increase of the power, α was 
fixed as p ≤ 0.01.
The global prediction for anxiety, has been significant 
(F(22.416) = 5.80; p < .000) (see Table 2).

T1 T2 T3

M DT M DT M DT F

Anxiety Boys .45 .50 .51 .54 .47 .52 156
Girls .60 .56 .63 .58 .64 .66 1.29

Aggressive Behaviour
Boys 1.41 .27 1.36 .27 1.36 .29 4.87**
Girls 1.28 .20 1.24 .20 1.22 .19 5.87**

Emotional Instability
Boys 1.69 .33 1.70 .33 1.73 .35 1.61
Girls 1.67 .33 1.63 .28 1.60 .31 4.84**

Anger
Anger State

Boys 1.10 .17 1.10 .21 1.13 .30 1.63
Girls 1.08 .19 1.08 .25 1.08 .23 .07

Anger Trait
Boys 1.77 .36 1.79 .37 1.81 .38 1.30
Girls 1.79 .36 1.82 .34 1.84 .35 2.59

Empathy
PD

Boys 2.43 .58 2.51 .56 2.46 .60 4.34**
Girls 2.66 .59 2.69 .61 2.70 .58 5.84**

EC
Boys 3.38 .56 3.38 .52 3.41 .54 5.89**
Girls 3.72 .52 3.76 .53 3.83 .57 6.54**

Coping

Resolution Boys 3.37 .41 3.33 .42 3.30 .49 1.43
Girls 3.34 .44 3.25 .40 3.23 .42 1.09

Relation
Boys 2.62 .40 2.54 .39 2.54 .42 1.23
Girls 2.71 .43 .266 .40 2.57 .40 4.66**

Unproductive
Boys 2.40 .36 2.40 .39 2.45 .45 1.22
Girls 2.50 .41 2.49 .44 2.47 .45 1.09

Stress
Challenge

Boys 2.68 .75 2.68 .75 2.49 .79 .99
Girls 2.29 .80 2.31 .80 2.29 .85 1.13

Threat
Boys 1.79 .74 2.00 .71 1.95 .75 1.45
Girls 1.83 .78 1.96 .75 1.95 .86 4.98**

Table 1. Typical measurements and deviations. Evolution of the emotional and coping variables evaluated by sex throughout the 3 
years.

Note: **.01 level (bilateral); *.05 level (bilateral). PD = personal distress; EC = empathic concern.
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The complete model explains the 24.5% of the variance 
in anxiety of the adolescents of both sexes when they 
are between 15 and 18 years of age, with the emotional 
variables evaluated in time 1 explaining the 16.6% of the 
variance in block 1. The emotional variables evaluated 
in time 2 represent an additional 10.5% of the variance 
in block 2. The coping and stress variables evaluated 
in time 1 represent an additional 3.8% of the variance 
in block 3 while the coping and stress variables evalu-
ated in time 2 represent the remaining 4% variance in 
block 4. The emotional as well as the coping and stress 
variables evaluated in time 1 have no predictor power 
in the anxiety perceived and felt by the adolescents of 
both sexes when the are between 15 and 18 years of age.  
On the other hand, the emotional variables of adoles-
cents of both sexes, in particular anger state, aggressive 
behaviour and empathic concern, and the unproductive 
coping and stress as a treat variables evaluated in time 
2, the ones that stand out in terms of predictor power of 
anxiety in adolescents.

Discussion and Conclusions
The results of the study contribute relevant information 
about the cognitive processes and the emotions to be 

taken into consideration to prevent anxiety, as well as 
the gender differences in the evaluated variables. Ado-
lescent girls show more anxiety symptoms and more 
empathic concern throughout adolescence, while the 
boys show more emotional instability and more aggres-
sive behaviour. In reference to the coping mechanism 
which adolescents use to solve problems or face situa-
tions that make them tense it is established that through 
adolescence these effective strategies for problem solv-
ing diminish, as they report that they have less mecha-
nisms and resources oriented to problem solving, while 
at the same time they seek less support from others who 
could help them. Therefore, we can observe that, during 
the evaluated period, anxiety is particularly important 
in girls and emotional instability and aggressive behav-
iour in boys, while the mechanisms to cope or regulate 
said emotions diminish.
As to the psychological problems more related to anxi-
ety and with a higher predictor power we can conclude 
that the emotions and the more immediate cognitive 
processes, meaning anger state, aggressive behaviour, 
empathic concern, unproductive coping mechanisms 
and the perception of stress as a threat evaluated the 
previous year weigh more heavily, while they don’t 

Predictor V B
Typical 

Error
â t p ÄR2

Block 1: Emotions Time 1

IE T1 -,024 ,130 -,013 -,182 ,856

.062
AFV T1 -,242 ,163 -,099 -1,488 ,138

Anger state T1 -,001 ,162 ,000 -,008 ,993
Anger Trait  T1 ,104 ,102 ,062 1,017 ,310

PD T1 ,073 ,056 ,071 1,304 ,193
EC T1 ,033 ,058 ,031 ,565 ,572

Block 2: Emotions Time 2

IE T2 ,115 ,142 ,059 ,812 ,417

.105

AFV T2 ,359 ,173 ,143 2,077 ,038
Anger state T2 ,435 ,126 ,168 3,446 ,001
Anger trait T2 -,191 ,098 -,111 -1,936 ,054

PD T2 -,046 ,059 -,045 -,778 ,437
EC T2 ,187 ,057 ,173 3,278 ,001

Block 3: Coping and stress 

Time 1

Resolution T1 ,015 ,088 ,010 ,167 ,867

.038
Relation T1 -,112 ,089 -,078 -1,262 ,208

Unproductive T1 ,004 ,096 ,002 ,037 ,970
Threat T1 ,041 ,043 ,051 ,952 ,342

Challenge T1 -,041 ,038 -,054 -1,082 ,280

Block 4: Coping and stress 

Time 2

Resolution T2 -,013 ,091 -,009 -,142 ,887 .040
Relation T2 -,048 ,093 -,032 -,518 ,605

Unproductive T2 ,280 ,089 ,195 3,146 ,002
Threat T2 ,105 ,043 ,126 2,426 ,016

Challenge T2 -,065 ,040 -,083 -1,603 ,110

Table 2. Summary of the regression analysis per block of emotional and stress variables in times 1 and 2 in anxiety evaluated in time 3.

F (22.416) = 5.80; p < .000; R2 = .245. AFV = physical and verbal aggressive behaviour; IE = emotional instability; PD = personal 
distress; EC = empathic concern.
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have the same influence over anxiety in the time 1 of 
the study.
Therefore, the development of coping mechanisms ori-
ented to problem solving and to emotional self-control 
when facing situations that cause tension or conflicts 
that require a solution from the individual and impul-
siveness control are processes that need to be taught and 
developed during adolescence to contribute to the re-
duction of anxiety, to a good emotional balance related 
to a more adapted behaviour (3,15). 
To summarise, the results indicate that adolescence 
anxiety treatment or prevention programs should in-
clude the recognition and the acceptance of emotions, 
emotional self-regulation, as well as the acquisition of 
coping mechanisms to face situations that produce ten-
sion or are perceived as a threat to the adolescent.

References
1. Diamantopoulou S, Verhulst FC, van der Ende J. Gender Dif-
ferences in the Development and Adult Outcome of Co-Occurring 
Depression and Delinquency in Adolescence. J Abnorm Psychol. 
2011;120:644-55.
2. Grover RL, Ginsburg GS, Ialongo N. Psychosocial outcomes of 
anxious first graders: A seven-year foloww-up. Depression and Anx-
iety. 2007;24:410-20
3. Mathews BL, Koehn AJ, Abtahi MM, Kerns KA. Emotional Com-
petence and Anxiety in Childhood and Adolescence: A Meta- Ana-
lytic Review. Clin Child Fam Psychol Rev. 2016;19:162-84.
4. Barlow DH. Unraveling the mysteries of anxiety and its disorders 
from the perspective of emotion theory. Am Psychol. 2000;55:1247-
63.
5. Llorca A, Malonda E, Samper P. The role of emotions in depression 
and aggression. Med Oral Patol Oral Cir Bucal. 2016;21:e559-64.
6. Caprara GV, Gerbino M, Paciello M, Di Ginuta L, Pastorelli C. 
Counteracting depression and delinquency in late adolescence: The 
role of regulatory emotional and interpersonal self- efficacy beliefs. 
Eur Psychol. 2010;15:34-48.
7. Norton PJ. Depression Anxiety and Stress Scales (DASS-21): Psy-
chometric analysis across four racial groups. Anxiety Stress Coping. 
2007;20:253-65.
8. Caprara GV, Pastorelli C. Early emotional instability, prosocial 
behavior, and aggression: some methodological aspects. Eur J Pers. 
1993;7:19-36.
9. Del Barrio V, Moreno C, López R. Evaluación de la agresión e 
inestabilidad emocional en ni-os espa-oles y su relación con la 
depresión. Clínica y Salud. 2001;12:33-50.
10. del Barrio V, Aluja A, Spielberger Ch. Anger assessment with 
the STAXI-CA: psychometric properties of a new instrument 
for children and adolescents. Personality Individual Differences. 
2004;37:227-44.
11. Peacock EJ, Wong PT. The stress appraisal measure (SAM): 
A multidimensional approach to cognitive appraisal. Stress Med. 
1990;6:227-36.
12. Davis MH. Measuring individual differences in empathy: 
Evidence for a multidimensional approach. J Pers Soc Psychol. 
1983;44:113-26.
13. Frydenberg E, Lewis R. ACS. Escalas de afrontamiento para 
Adolescentes. Madrid. TEA. 1995.	
14. Pereña J, Seisdedos N. ACS. Escalas de afrontamiento para Ado-
lescentes. Madrid: TEA. 1997.
15. Shapero BG, Abramson LY, Alloy LB. Emotional Reactivity and 
Internalizing Symptoms: Moderating Role of Emotion Regulation. 
Cognit Ther Res. 2016;40:328-40. 

Funding
Funding was provided by R&D Projects for Research Teams of Excel-
lence, PROMETEO Program (reference: PROMETEO/2011/2009), 
Department of Education of the Region of Valencia; by R&D Projects 
(reference PSI2011-27158) of the Ministry for Science and Technol-
ogy (2008–2011) to Vicenta Mestre; and by ISIC (Higher Institutes 
of Cooperative Research) Outstanding Networks in the Region of 
Valencia (reference: ISIC/2013/001).

Conflict of Interest
The authors have declared that no conflict of interest exist.


