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Abstract

The purpose of this study was to examine the effects of an 8-week stress management intervention to enhance
resilience and coping techniques and decrease stress in adolescent students. Teenagers, 11 to 17 years old, recruited
from two tertiary Adolescent Medicine Centers of the National and Kapodistrian University of Athens, Greece,
were randomly assigned into two groups: the stress management group (n=24) and the control group (n=25).
Resilience, stress, anxiety, everyday use of social media, school performance and cognitive skills were measured
in adolescents of both groups, pre- and post-intervention. Post-intervention, the stress management group had
significantly higher resilience scores and school performance self-evaluation scores, lower scores of stress, anxiety
and everyday use of social media and better cognitive skills than the control group. Regarding cognitive skills, the
stress management group significantly improved the speed of information processing and memory. Adolescents
following stress management experienced significantly reduced stress from interacting with teachers/parents,
from peer pressure, from school/leisure conflict as well as compulsive behaviours. With respect to resilience,
the intervention improved adolescents’ individual skills and resources, relationships with primary caregivers,
and environmental factors that facilitated the sense of belonging. Future studies of large adolescent samples
are required to evaluate the long-term benefits of stress management techniques on adolescents’ health and
resilience, as well as the need of continued support to preserve these benefits throughout transition to adulthood.

Introduction
Adolescence is a crucial transition period from childhood
to adulthood, during which teenagers experience many
challenges that can ultimately affect their health. These
challenges can also be referred to as stressors, and can be
intrapersonal (e.g., changes in sleeping and eating habits),
academic (e.g., increased class workload), interpersonal
(e.g., change in social activities) and environmental
(e.g., increased screen time) (Ross et al., 1999). Stress
is a multidimensional term. In 1970, psychologists

Richard Lazarus and Susan Folkman introduced the
concept of perceived stress and defined stress as a
transaction between the person and the environment.
They argued that when a person feels unable to cope
with the demands of the environment, based on personal
abilities and skills, then he or she experiences stress
(Lazarus and Folkman, 1984). Later, the pediatricianendocrinologist George Chrousos defined stress as
the situation of real or perceived threat to homeostasis
and described the complex network of behavioural and
physiological adaptation responses (Chrousos and Gold,
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1992). Resilience refers to successful adaptation to stress;
Flora Bacopoulou and George Chrousos have defined
resilience as the ability of the individual to maintain,
regain or improve homeostasis - eustasis or hyperstasis
- despite adverse life experiences (Bacopoulou and
Chrousos, 2013). There are several literature reports of
everyday hassles and major stressful life events (natural
disasters, poverty, parental divorce, and parental
psychopathology) as risk factors for depression, reduced
skills and low resilience (Luthar and Zigler, 1991).
Resilience is a dynamic process of positive adjustment in
the context of significant adversity (Luthar et al., 2000).
Resilience can be perceived as the positive response
and recovery capacity after major setbacks, excessive
demands, and intensely stressful situations. The main
feature of resilience is the ability of the individual to
return to his / her original level of function after any
stressful event (Carver, 1998; O’Leary and Ickovics, 1995;
Block and Block, 1980; Block and Kremen, 1996; Lazarus,
1993). Psychologists have studied resilience for years,
but nowadays the goal is to enhance resilience before
the exposure to a stressful or traumatic event (Everly et
al., 2008). Resilience is positively correlated with selfefficacy (Bandura, 1997; 2003), hardiness (Kobasa et al.,
1982), internal locus of control (Luthar, 1991; Sandler et
al., 2000; Grobet et al., 1995; Wyman, 2003), social skills
and social support, adolescent coping skills (WHO, 2004;
Jensenet et al., 2006; Everly and Lating, 2002; Steinhardt
and Dolbier, 2008) and moderate use of social media.
High intelligence, on the other hand, may have a negative
impact on resilience according to some investigators.
Stress management techniques seem to minimize its
negative impact on health and, thus, on resilience and
quality of life (Steinhardt and Dolbier, 2008). People with
high resilience usually have better ways to manage their
stress (coping process) (Frederickson, 2000).
Increasing numbers of researchers have evaluated
the effects of stress management programs for
students. Such interventions aim at reducing stress and
improving health by focusing on relaxation techniques
(e.g., diaphragmatic breathing, muscle relaxation,
imagery, meditation biofeedback) and cognitivebehavioural strategies which help to identify and change
maladaptive thinking (e.g., all- or- none, perfectionism,
self-punishing) and behaviour (e.g., alcohol and drug
use, smoking, internet addiction). Social support is
thought to be a buffer against negative effects of stress
and increases resilience. Social support provides a safe
environment where individuals are encouraged to share
their experiences, thoughts, and feelings.
The purpose of this study was to assess the effects
of a stress management technique designed to enhance
adolescents’ resilience, adaptive coping strategies, and
protective factors, as well as decrease maladaptive coping
strategies, thinking and behaviours. We hypothesized
that adolescent students who attended an 8-week stress
management intervention would demonstrate enhanced
resilience, coping skills and protective factors, better
school performance, as well as decreased maladaptive
e967

thinking and behaviours such as time spent on social
media, compared to students in the control group.

Materials, Methodologies
Techniques

and

Study Sample
The minimum sample size calculated for each group
was 20 (N = 40). The sample was recruited from two
tertiary Adolescent Medicine Centers of the National
and Kapodistrian University of Athens, the Center for
Adolescent Medicine and UNESCO Chair on Adolescent
Health Care at the “Aghia Sophia” Children’s Hospital
and the Adolescent Health Unit at the “P. & A. Kyriakou”
Children’s Hospital. The study protocol was approved
by the Scientific and Ethics Committee of the “Aghia
Sophia” Children’s Hospital.

Inclusion and exclusion criteria
Healthy teenagers, 11-17 years old, students able to read
and write in Greek, were eligible to participate in the
study. Adolescents with diagnosed psychiatric disorders
or other diseases, adolescents under psychological
or psychiatric treatment, and substance users were
excluded.

Study Design
Adolescents were randomized into two groups, the stress
management (SM) group and the control group, based
on random numbers derived from a random number
generator (random.org). Participants in both groups
and their parents or guardians were informed about the
program’s purposes and signed consent forms prior to
study entry.
The intervention comprised health promotion and
stress management techniques such as diaphragmatic
breathing, progressive muscle relaxation and guided
imagery (Steinhardt and Dolbier, 2008). The SM group
followed an 8-week stress management program
based on the following timetable. Appointments were
scheduled with the adolescents.
Stress Management Intervention according to
Weeks:
1. Completion of pre-intervention questionnaires.
Power point presentation and discussion about
stress, healthy lifestyle, and everyday routine. Tips for
exercise, systematic walking, disposal of individual
pedometers and practical guide on stress management
and healthy behaviours in print. Emphasis placed on
the implementation of systematic exercise.
2. Power point presentation on application of
“Diaphragmatic Breathing” technique, individually
or in groups. Learning of diaphragmatic breathing
was facilitated by the use of Biofeedback.
Recommendation to apply relaxation techniques
twice a day (morning and evening). Quality data
recorded.
3. Power point presentation on implementation of
“Progressive Muscle Relaxation”, individually or in
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groups. Learning of progressive muscle relaxation
facilitated through a CD. Recommendation to apply
the relaxation technique twice a day (morning
and evening). Provision of a CD and a booklet of
relaxation techniques. Quality data recorded.
4. Power point presentation on “Cognitive Behavioural
Therapy”. Discussion of the so far implemented
techniques and empowerment to continue the
program. Quality data recorded.
5. Power point presentation on “Healthy Diet”.
Empowerment to continue the program. Quality data
recorded.
6. Learning and application of the relaxation technique
of “Guided imagery”, with the use of a CD.
Recommendation to apply the technique twice a day
(morning and evening). Quality data recorded.
7. Re-check with each participant separately relaxation
techniques and encourage healthy behaviours.
Quality data recorded.
8. Completion of post-intervention questionnaires.
Quality data recorded. Relevant questions and
queries were solved, clarifications were given.
Each participant was advised to practice the stress
management intervention twice a day; to begin with
diaphragmatic breaths and progressive muscle relaxation,
and then, after learning the technique of guided imagery,
to replace one of the former two techniques, depending
on what was best suited for the adolescent. At each
session, a qualitative assessment of the changes (benefits)
was made, as the individual recorded the results of the
intervention. To monitor compliance and solve potential
adolescents’ problems, a once-a-week appointment was
scheduled with participants, who were encouraged to
communicate with the researchers through telephone or
via e-mail if any problem occurred.

Measures
Adolescents of both groups, before and after the 8-week
intervention, were assessed for their levels of stress,
anxiety, resilience and school performance, the frequency
of use of social media, as well as their cognitive skills, as
follows:
Assessment of Stress levels: Stress levels were
assessed with the Adolescent Stress Questionnaire (ASQ)
(Darviri et al., 2004; Byrne et al., 2007; Moksnes and
Espnes, 2011; De Vriendt et al., 2011). The questionnaire
consists of 58 questions about the stress experienced by
the teenager in the last year, circling a number from 1
to 5, based on a 5-level Likert type scale [1 = No stress
(or not applicable to me), 2 = Some Stress, 3 = Moderate
Stress, 4 = Enough Stress, 5 = A Lot of Stress].
Assessment of Anxiety levels: Anxiety levels were
assessed with the Spence Children’s Anxiety Scale
(SCAS). The questionnaire consists of 46 questions about
the anxiety felt by the teenager. The person is asked to
answer the questions based on a 4-stage Likert type scale
(1 = Never, 2 = Sometimes, 3 = Often, 4 = Always), by
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circling the appropriate word. The highest score that
anyone can get is 114 (Mellon and Moutavelis, 2007).
Assessment of Resilience levels:The Child and
Youth Resilience Measure (CYRM) –The Youth
version was used to measure adolescents’ resilience.
The questionnaire consists of 28 questions about the
person’s personal, social, and interpersonal abilities
and his / her level of resilience. The person is asked to
answer the questions based on a 3-stage Likert type scale
(No, Sometimes, Yes) by circling the appropriate word.
Good psychometric properties have been reported with
great internal credibility of this tool in other countries
(Liebenberg et al., 2012).
Assessment of School Performance: A self-report
question about school performance. The question will
be answered by the teenager. The question was: “How
good do you think you are as a student when you take
into account your overall presence in the classroom
(homework preparation, classroom participation,
performance in tests)?” Respondents will place their
answer on a number line from 0 to 10, with 0 meaning
“no good at all” and 10 “excellent”.
Assessment of the frequency of use of Social Media:
The frequency of social media use was assessed with the
self-report question “How many hours do you spend on
social networking pages per day on a mobile / tablet /
computer?”
Assessment of Cognitive Skills: Cognitive tests
assess cognitive skills such as memory, concentration,
speed of recall and information processing (Langdon
et al., 2012; Sheridan et al., 2006; Stegen et al., 2010;
Benedict, 1997). The following cognitive assessment
tests were used:
• Normative Symbol Digit Modalities Test (SDMT):
The SDMT is a screening instrument. Performance
on the SDMT is underpinned by attention, perceptual
speed, motor speed and visual scanning. The SDMT
consists of a key with two rows, with nine stimulus
symbols in the upper row and matched numbers (1–9)
in the row below it. The task sequence consists of a
series of symbols, each with a blank space underneath
that the subject is asked to consecutively fill with
the corresponding numbers as fast as possible in 90
seconds after completing a 10-item practice trial. The
score of the test is the number of correct substitutions
completed within the time limit, with the maximum
score of 110.California Verbal Learning Test-II (CVLTII): The CVLT-II measures both recall and recognition
of two lists of words over several immediate- and
delayed-memory trials. List A is composed of 16
words, four words each of four semantic categories.
An interference list (List B) of 16 words is then
presented for one trial. The interference trial is
followed by short-delay free-recall and short-delay
cued-recall trials for List A. The CVLT-ΙΙ ends with
a new, optional forced-choice recognition trial that is
administered approximately 10 minutes following the
yes/no recognition trial.
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Figure 1. Study flowchart.

• Brief Visuospatial Memory Test-Revised (BVMT-R)
(Langdon et al., 2012; Sheridan et al., 2006; Stegen et
al., 2010; Benedict, 1997): The BVMT-R was designed
as an equivalent multiple test for assessment of visual
memory. The BVMT-R comprises six alternate,
equivalent forms (Forms 1 through 6). Each form
consists of a) 6 geometric figures printed on a 2x3 array
on a separate page of the Recall Stimulus Booklet, and
b) 12 recognition items, each printed on a separate
page in the Recognition Stimulus Booklet. A manual is
required for precise scoring and interpretation, but it
is not necessary to have the manual present during the
administration of the test.

Statistical analysis
Longitudinal changes in outcome measures from baseline
to 8 weeks (or rate of outcome change) were analysed
using linear mixed-effects models with interaction terms
for study group and time points. Random intercepts were
used for the random effect of each participant in the model
using variance components structure (Supplementary
models’ formula). Means of observed and the adjusted
(estimated marginal means for group x time) outcome
changes and their SEs are presented (Table 2). The level
of significance was set at 0.05. Analyses were performed
using SPSS version 22.0 (Chicago IL).

Results
Overall, 81 teens were approached. Of these, 31 were
excluded (17 did not meet the inclusion criteria, 14
refused to participate). Fifty adolescents were randomized
to the SM intervention group and the control group. One
adolescent from the SM group discontinued the followup without a known reason. Finally, 24 adolescents were
included in the SM group and 25 in the control group.
The study flowchart is presented in Figure 1.
Girls were represented in approximately 70% in
both groups. The median ages in the SM group and the
control group were 16.1 and 14.6 years, respectively
(Table 1).
Data were compared before and after the
intervention, but also between groups, and statistical
criteria were used depending on the size and type of the
variable (within and between analysis).
Table 1. Demographics of the study sample.
Characteristic
Girls N, (%)

SM Group
(N=24)

Control group
(N=25)

p value

17 (70.8)

18 (72.0)

0.01*

14.60 (11,17)

<0.001*

Median Age
16.08 (11,17)
(Min,Max), years

SM: stress management
e967
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Characteristic

b for group × time
interaction (SM group
vs. Control group)±SE

p value

School performance, self-evaluation

0.54 ± 0.17

0.003*

Hours spent daily on social media

-1.05 ± 0.33

0.003*

Cognitive test- Mathematical test (countdown- right answers)

1.98 ± 0.48

0.000*

Cognitive test- Mathematical test (countdown)- minutes needed to complete

-6.15 ± 7.08

0.390

Cognitive test- the three keywords

0.00 ± 0.10

1.000

Physical exhaustion

-0.38 ± 0.46

0.410

Mental exhaustion

-1.03 ± 0.63

0.107

Psychological exhaustion

-1.31 ± 0.74

0.085

Cognitive test- Normative Symbol Digit Modalities Test

18.87 ± 2.80

0.000*

Cognitive test- California Verbal Learning Test–II (CVLT-II)

7.16 ± 2.20

0.002*

Cognitive test- Brief Visuospatial Memory Test Revised (BVMT-R)

1.02 ± 1.55

0.515

Stress of teacher/adult interaction (ASQ)

-4.31 ± 0.99

0.000*

Stress of peer pressure (ASQ)

-2.54 ± 0.81

0.003*

Stress of home life (ASQ)

-3.36 ± 1.97

0.095

Stress of adult responsibility (ASQ)

-0.92 ± 0.49

0.065

Stress of romantic relationship (ASQ)

0.42 ± 0.83

0.619

Stress of school attendance (ASQ)

-1.22 ± 0.74

0.108

Stress of school/leisure conflict (ASQ)

-3.05 ± 1.08

0.007*

Stress of school performance (ASQ)

-1.37 ± 0.76

0.077

Stress of financial pressure (ASQ)

-0.38 ± 0.69

0.585

Panic disorder and agoraphobia (SCAS)

-0.86 ± 0.81

0.292

Generalized anxiety disorder (SCAS)

-0.58 ± 0.78

0.462

Separation anxiety disorder (SCAS)

-0.76 ± 0.54

0.166

Physical injury fears (SCAS)

-0.46 ± 0.65

0.483

Social phobia (SCAS)

-0.46 ± 0.66

0.486

Compulsive behaviour (SCAS)

-1.14 ± 0.36

0.002*

Individual capacities/resources (CYRM)

1.74 ± 0.56

0.003*

Relationship with primary caregiver (CYRM)

1.16 ± 0.43

0.010*

Contextual factors that facilitate the sense of belonging (CYRM)

1.20 ± 0.45

0.011*

Research Papers

Table 2. Results of the Linear Mixed-Effects Models with Random Intercepts for the Rates of Outcome Change.

SM: stress management, SE: standard error, ASQ: Adolescent Stress Questionnaire, SCAS: Spence Children’s Anxiety Scale, CYRM:
Child and Youth Resilience Measure

Table 2 presents the results of mixed effects models
concerning changes over time.
Patients in the SM intervention group demonstrated
statistically significant reductions in the hours spent
daily on social media, in stress (ASQ) and in anxiety
(SCAS), and significant increases in resilience (CYRM)
and in self-evaluation of school performance. More
specifically, in terms of the adolescents’ stress,
statistically significant lower scores were recorded in
stress derived from teacher/adult interaction, from
peer pressure and in stress derived from school/leisure
conflict. Statistically significant lower scores were also
recorded in the compulsive behaviour, assessed by
SCAS. Finally, resilience assessed by CYRM showed
Page 5 of 8
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higher scores in the individual abilities/resources, in
the relationship with the primary caregiver and in the
factors facilitating the sense of belonging. In terms of
cognitive functions, statistically significant differences
were noted in the mathematical test (countdown), in
the Normative Symbol Digit Modalities Test and in the
California Verbal Learning Test–II (CVLT-II).
As shown in Table 3, 8.3-16.7% of the adolescents
exhibited significant score changes according to the
Reliable Change Index (RCI) used for the questionnaires.
Based on the Number Needed to Treat (NNT) values
the strongest effect was noted for processing speed as
assessed by the Normative Symbol Digit Modalities Test.

e967

Research Papers

Kallianta et al. (2021) EMBnet.journal 26, e967
http://dx.doi.org/10.14806/ej.26.1.967

Table 3. Number of individuals with beneficial significant score changes according to the Reliable Change Index and
the corresponding Number Needed to Treat (NNT) values.
Characteristic (Cronbachs’ alpha before, after)

SM group N (%)

Control group N (%)

NNT

School performance- self-evaluation

0 (0)

0 (0)

-

Hours spent daily on social media

1 (4.2)

0 (0)

24

Cognitive test- Mathematical test (countdown- right answers)

1 (4.2)

0 (0)

24

Cognitive test- Normative Symbol Digit Modalities Test

4 (16.7)

0 (0)

6

Cognitive test- California Verbal Learning Test–II (CVLT-II)

0 (0)

0 (0)

-

Stress of teacher/ adult interaction

1 (4.2)

0 (0)

24

Stress of peer pressure

0 (0)

0 (0)

-

Stress of school/leisure conflict

0 (0)

0 (0)

-

Compulsive behaviour

0 (0)

0 (0)

-

Individual capacities/ resources

2 (8.3)

0 (0)

12

Relationship with primary caregiver

1 (4.2)

0 (0)

24

Contextual factors that facilitate the sense of belonging

0 (0)

0 (0)

-

SM: stress management, NNT: number needed to treat

Discussion
The aim of this research was to examine whether
adolescents following stress management techniques
for 8 weeks could improve their resilience, their ability
to cope and recover after adversities. This would help
them manage more effectively their stress of school and
perform better, adopt a healthier lifestyle i.e. reduce
hours in social media, and build stronger relationships.
The study results demonstrated statistically significant
differences between the SM intervention group and the
control group in several areas. More specifically, the SM
group (vs. the control group) experienced improvement
in school performance (by self-evaluation) and reduced
the hours spent on social media. Regarding cognitive
skills, the SM group significantly improved the speed of
information processing and memory. Stress management
techniques seem to have helped in reducing adolescents’
stress from interacting with teachers/parents, from
peer pressure, from school/leisure conflict as well as
compulsive behaviours. Adolescents in the SM group
improved their resilience, their individual skills and
resources, their relationship with primary caregivers,
and the environmental factors that facilitated the sense
of belonging.
The teenagers who participated in the SM group
significantly reduced the stress they experienced in
relation to their social environment. This concept is
inextricably linked to the concept of resilience. Selfefficacy and support from the social environment (as well
as the teen’s ability to ask for this support without being
ashamed or afraid) are important to enhance resilience
(Werner and Smith, 1982; Fergus and Zimmerman,
2005; Zolkoski and Bullock, 2012). On the other hand,
academic success/performance is also a very important
factor which enhances adolescents’ resilience, according
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to the protective factor model of resilience (Fergus and
Zimmerman, 2005; Zolkoski and Bullock, 2012). Daily
adversities in adolescent life can be offset by other buffers
such as academic performance and supportive social
environment. Similarly, protective or reinforcing factors
for young people can also be considered the improvement
of cognitive abilities, such as the speed of processing
information and memory but also the improvement of
individual capacities and resources, the relationship with
primary caregivers and other environmental factors that
facilitate the sense of belonging. All the aforementioned
variables were significantly improved in the intervention
group, as already mentioned. Furthermore, personal
self-control (Fergus and Zimmerman, 2005; Zolkoski
and Bullock, 2012) has an impact on everyday routine
(mainly in eating and sleeping) and is very important in
enhancing resilience. The reduction of stress in many
aspects of the teen’s daily routine, is very important and
is being pursued by many programs trying to enhance
adolescents’ resistance and resilience against adversities
(Daining and DePanfilis, 2007; Steinhardt and Dolbier,
2008; Abolghasemi and Varaniyaba, 2010).
The adolescents who participated in the SM
intervention group experienced statistically significant
improvement in their routine, since they improved the
self-evaluation of their school performance and they
reduced the hours spent daily on social media. Cognitive
skills also recorded significantly higher scores. The
relationship between stress and cognitive functions
has been highlighted and fully elucidated by a very
large volume of literature (McEwen and Sapolsky, 1995;
Pechtel and Pizzagalli, 2011; Yuen et al., 2012). Lupien
et al. (Lupien et al., 2009) showed that chronic exposure
to stress hormones during the prenatal period, infancy,
childhood, adolescence, adulthood, or old age, has an
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impact on brain structures involved in cognition and
mental health. In this study, it appeared, also, that stress
management in adolescents helped them improve some
of their cognitive functions.
There are some limitations that must be considered
before interpreting the results of this study. The sample
was small (a total of 49 adolescents, mainly girls),
therefore, the results cannot be generalized to the
broader adolescent population. The study included
self-reported questionnaires and thus, a subjective
view of the sample responses. Furthermore, there was
no objective measurement of compliance to the stress
management techniques during the program despite
the frequent feedback from the adolescents. Finally, it is
not known whether the benefits were maintained after
the completion of the program, as there was no followup. However, despite the short duration of the program,
several beneficial outcomes were reported.
Future studies of large adolescent samples are
required to evaluate the long-term benefits of stress
management techniques on adolescents’ health and
resilience, as well as the need of continued support
to preserve these benefits throughout transition to
adulthood.
Key Points
• An 8-week stress management intervention enhanced resilience
•
•

in adolescents.
Stress, compulsive behaviours and social media time were
reduced post-intervention.
Adolescents experienced improvement in school performance
and cognitive skills.
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