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It is well-documented that university students have an increased risk in developing
psychological problems because they face multiple stressors. Cognitive, behavioral,
and mindfulness-based stress prevention programs were shown to reduce symptoms
of anxiety, depression, and perceived stress in university students. However, little is
known of their effect on resource activation. Additionally, most validated interventions are
unidimensional, i.e., including one stress-coping approach. In this study, we investigated
the short-term effects of a multidimensional stress prevention program on students’
quality of life, psychological symptoms and resources, and resilience factors against
stress. Using an experimental design, 64 healthy undergraduate students (56 women),
between 18 and 34 years old (M = 21.34, SD = 2.53), from the University of Fribourg,
Switzerland, were randomly allocated either to the intervention or the wait-list control
group. The intervention group participated in a multidimensional stress prevention
program, integrating mindfulness-based activities, cognitive and behavioral strategies,
social skills, and emotional regulation exercises. The program consisted of eight 2-h
weekly sessions. Before and after the intervention, participants completed self-reported
questionnaires evaluating quality of life; psychological symptoms such as depression,
anxiety, social anxiety, and interpersonal problems; as well as psychological resources
like self-efficacy, sense of coherence, self-compassion, and social support, presented
online. A standardized clinical interview was performed at pre- and post-measurement
times. To analyze the sort-term effects of the program, we used mixed, two-factorial
ANOVAs (per-protocol analyses). In accordance with our hypotheses, our results
showed significant reduction of psychological symptoms, including anxiety, interpersonal
problems, and symptoms of pain; a significant increase in quality of life, sense of
coherence, and self-compassion in students who participated in the intervention program
compared to the control group, (all p < 0.05). No significant results were found
for symptoms of depression, social anxiety, self-efficacy, and social support. These
preliminary findings indicate specific short-term effects of our multidimensional stress
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prevention program on psychological symptoms and on quality of life as well as promising
effects on psychological resources and factors associated with resilience against stress.
Future studies should investigate the long-term effects of the intervention as well as the

effects in clinical samples.

Keywords: stress, stress management, intervention program, psychological distress, anxiety, psychological
resources, quality of life, university students

INTRODUCTION

University studies are a motivating step in life, yet at the same
time students have to face new challenges and circumstances
(1). The transition to university life requires them to adapt to
a new academic environment with unfamiliar assessment rules
and a heavier workload (2, 3). Additionally some students have
jobs to make their financial needs meet or move away from
friends and families in order to study in other cities (1, 2).
Students therefore have more freedom and autonomy, but also
other responsibilities and sometimes fewer resources (e.g., social
support) (1, 2). According to recent studies, university students
reported increased psychological distress in different countries
worldwide. In particular, higher prevalence of psychological
distress was reported in medical students in Germany (3-5), the
US (6), and Egypt (7). According to the results of a survey of the
American College Association (8), around half of the Canadian
students reported depressive and anxiety symptoms during the
last year. Studies in the UK, Spain, Jordan, and India indicated
that nurses and dental students showed high levels of distress (9-
12). Longitudinal studies in the US revealed that the first year
of study is associated with particularly elevated psychological
distress in college students (1, 13). Finally, university students
were shown to experience higher psychological stress levels than
their peers in the general population. For instance, in Australia,
university students showed higher levels of distress than non-
students (14), and than the general population (15). The most
frequent stress factors cited by university students are related to
their studies and academic demands (e.g., exams, assessments,
assignments, practicum) (2, 16), personal and social expectation
(17), living conditions, and financial situation (18, 19).
Psychological distress in university students is associated
with increased mental health disorders [31,4% of 12-month
prevalence of any mental disorder in first year students from eight
countries (20)], such as depression (21-25), and anxiety (22, 25).
Burnout (26), suicidal ideation (22, 27), suicide attempts, and
self-injurious behavior (28) were also reported in this population.
Somatic complaints (29, 30), and physical illnesses, such as
skin symptoms (31) and functional gastrointestinal disorders
(32) were also manifested by university students. Substance
abuse, such as high consumption of alcohol (33, 34), tobacco
(smoking), and cannabis (2) were also related with high levels
of distress. Higher levels of psychological distress are negatively
correlated with student’s academic performance (35, 36), such
as slipping grades. Poor quality of life (37) and well-being were
also reported by university students (38). Sleep disturbances
(30, 39-42), unhealthy lifestyle behaviors (e.g., poor nutrition,

physical inactivity) (43, 44), fewer leisure activities and less social
support, especially during the preparation and examination
period (45) were described by university students. Students also
reported using more avoidance (46) and withdrawal coping
strategies (2), and less adaptive coping strategies, like social
support (2, 47), cognitive reappraisal, and planning (48).

Personal and psychosocial resources were found to have a
protective role against stress in university students (3). High
levels of self-efficacy in university students were associated with
less burnout, emotional exhaustion (49), perceived stress (3),
and also with positive effects on grades (50), a more proactive
attitude, and a better use of available support (49). In a study
with French college students, self-efficacy was one of the most
important predictors of stress (25).

A strong sense of coherence is related to good stress
management and has an impact on the quality of life in
different populations (51), including university students (52).
A high sense of coherence was negatively associated with
perceived stress (53, 54) and positively related with better social
support and performance (53), and the use of active coping
(55) among university students. Self-compassion, being kind
and understanding toward oneself in negative circumstances,
predicted greater well-being (56) and correlated significantly with
positive mental health outcomes, such as less depression and
anxiety and greater life satisfaction in undergraduate students
(57). Perceived social support has also been associated with fewer
stress symptoms, anxiety, and depression and with higher levels
of resilience among university students from different countries
(Germany, Russia, and China) (21).

Although university students report increased levels of
psychological distress, only a minority of them seek help
(15, 58, 59). In the past few years however, diverse stress
reduction interventions for university students have been
proposed. In a review and meta-analysis, Regehr et al. (60)
showed that cognitive, behavioral, and mindfulness-based
interventions aiming at reducing stress in university students
were associated with decreased symptoms of anxiety, depression,
and cortisol levels. Twenty-four randomized controlled
studies, including 1,431 students (24% male), were considered
for the analysis. Taken together, the analyzed intervention
had a significant impact in the reduction of symptoms of
anxiety in the experimental groups compared to the control
groups. Furthermore, both cognitive-behavioral (CBT) and
mindfulness-based interventions showed an improvement in
anxiety levels.

Mindfulness is characterized by paying attention in the
present moment, non- judgmentally, with self-awareness, and is
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related to the reduction of stress perception and stress-related
symptoms (61). Mindfulness-based interventions were shown to
have an impact on stress during the examination period (62, 63),
as well as on perceived stress, mental distress, well-being and self-
efficacy among medical students (64, 65), and self-compassion
in undergraduates students (66). In some studies, however,
mindfulness-based interventions had significant beneficial effects
on psychological morbidity, but not on distress or coping (67).
Other studies indicated that there were no significant differences
between the effects of a mindfulness-based group compared
to a physical activity program in reducing anxiety, depression
and stress (68). With regard to the CBT interventions aiming
at reducing stress, they are generally focused on awareness
of automatic thoughts; on understanding of the relationship
between thoughts and emotions, on cognitive restructuring,
on problem-solving, on self-instructions, and on relaxation
techniques. For these interventions, a significant impact on
anxiety (69-72), on anger and neuroticism (69), on somatic
symptoms and cortisol levels (70, 73), on hardiness, and
on general self-efficacy (71) was reported in undergraduates
students. A significant effect was found also on hope, but
not on the amount of self-reported positive or negative
affect (72). Finally, a strength-based CBT intervention showed
significant improvements on distress, on protective factors,
and on quality of life in first year psychology students
(74). This specific intervention was focused on improving
resilience skills, by activating personal strengths and talents.
Other stress prevention programs included social cognitive
methods, also including exercises on communication skills, and
were shown to reduce psychological distress among university
students (75). Relaxation-based interventions, focusing on
autogenic training and progressive muscle relaxation, also
demonstrated significant effects on cognitive and emotional
burnout stress, on trait anxiety, and on mental health in
university students (76-78). Finally, an intervention focusing
of resources, the Resilience and Coping Intervention, showed
significant beneficial effects on optimism, hope, stress, and
on depression in undergraduate students (79). However, to
our knowledge, only one stress reduction program for college
students integrated a multidimensional program including
psychoeducation, cognitive reconstructing, emotional control
exercises, and communication skills (80). This intervention
showed a significant decrease in psychological distress, but
no effects on coping strategies or on cortisol levels. In
conclusion, to date, no stress prevention intervention for
students integrates all dimensions of stress, i.e., behavioral,
cognitive, emotional, and social at the same time; focusing not
only on stress management mechanisms but also on improving
stress protection resources.

In this study, we aimed to evaluate the short-term effects
of a multidimensional stress prevention program integrating
mindfulness-based activities, cognitive, and behavioral strategies,
social skills and assertiveness activities, and emotional regulation
exercises on indicators of quality of life, psychological symptoms,
well-being, and psychological resources in university students.
We compared the outcome variables in an intervention group
and a wait-list control group before and shortly after the

end of the program (2 months later). We expected significant
decreases in psychological symptoms, including depression,
anxiety, pain, social phobia, and anxiety symptoms, a significant
increase of quality of life and of psychological resources,
including self-efficacy, sense of coherence, self-compassion, and
social support in the intervention group compared to the
control group.

MATERIALS AND METHODS

Participants

Participants were recruited at the University of Fribourg,
Switzerland. Data collection was carried out between March 2015
and May 2017. The recruitment was made by e-mail, which
were sent to all students of the university (N = 10,000), flyers,
presentation of the study in diverse classes, webpages of the
student’s groups, and by word of mouth. The majority of students
interested in participating in this study contacted us by e-mail.
We answered all the questions and sent the students a document
with all the detailed information about the study. Interested
students were contacted by phone to explain the study in more
detail. A first interview was scheduled as soon as the students
accepted to participate in the study, during which exclusion and
inclusion criteria were tested.

Initially, 201 students (around 2% of all university students)
contacted us to participate in the study; and, to be eligible
to the study, participants had to be a university student and
understand French. Criteria for exclusion included the presence
of an existing mental disorder or endocrinal disease, or brain
injury or neurological disorder, and the use of psychotropic
drugs. Moreover, participants were excluded if they underwent
any type of therapy or coaching at the moment of the study (11
students). After the interview (14 students) withdrew from the
study due to lack of time. Figure 1 shows the participants flow
diagram of the study.

The final sample was composed of sixty-four university
students aged between 18 and 34 years (M = 21.34, SD = 2.53);
87.5% were women and 68.8% were native French speakers
or spoke French fluently (see Table1). The majority of the
participants studied psychology (79.7%) and the other fields of
studies were pedagogy (4.7%), law, economy, history, social work,
Slavic studies, informatic, French, neurobiology, nursing care,
and business communications. Only one person was married,
the majority single, 68% were alone and 25 % living with a
partner. The majority of participants (49%) were in a medium
socioeconomic position, according to the IPSE Index (81). Four
cohorts of 16 participants were recruited in each semester.
No significant differences were found in the sociodemographic
variables between the participants of the wait-list control group
and of the intervention groups (all p >0.05) [age: ¢(s2) = —0.393,
p = 0.696; sex: X*(1) = 0.571, p = 0.450; socioeconomic
position: Cramer’s V = 0.135, p = 0.769; studies (psychology
and other): X2(1) = 0.097, p = 0.756]. Eight students reported
past psychopathological problems. None of the participants was
receiving a treatment (neither drug or psychological) at the time
of the study.
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Contacted the investigators
interested in the study (n=201)

Excluded (n = 92)
Did not meet inclusion criteria (n = 23)
Lack of time (n=8)

Screened by phone

Other reasons (n = 61)

(n=109)

Excluded (n =32)

Did not meet inclusion criteria (n = 17)
Lack of time (n= 6)
Other reasons (n=9)

Participated in the interview

n=77)

Excluded (n=13)

Did not meet inclusion criteria (n=12)
Lack of time (n= 0)
Other reasons (n=1)

Avalaible for randomization

(n=64)

/\

Allocated to intervention group
(n=32)

Did not attend any sessions (n = 1)
Other reasons (n=1)

Begin the intervention
(n=31)

End of the intervention
(n=31)

FIGURE 1 | Participant flow chart from recruitment until post-treatment measures.

Allocated to control group
n=32)

Control group
n=32)

l

Control group after two months
n=32)

TABLE 1 | Characteristics of participants (0 = 64).

Intervention group  Wait-list control group

n =32 n =232

Age Mean (SD) 21.22 (2.27) 21.47 (2.8)
Gender (Females) 29 (90.6 %) 27 (84.4%)
Mother tongue (French) 21 (65.6%) 23 (71.9 %)
Marital status (single) 25 (78.1%) 19 (69.4%)
Single with partner 6 (18%) 10 (31%)
Living with partner 1(38.1%) 2 (6.3%)
IPSE score [36-80] (middle 23 (76.67) 26 (81.25%)
class)
Studies (Psychology) 26 (81.3 %) 25 (78.1 %)
Bachelor students (First year) 11 (34.4%) 13 (40.6%)
M.LN.I. DIAGNOSTIC (LIFETIME)

Past Depression 1(3.1%) 4 (12%)

Panic Disorder 1(38.1%) 1(3.1%)

PTSD 13.1%)

SD, Standard Deviation. Age in years. IPSE, Indice de position socioéconomique; BA,
Bachelor; M.I.N.I, Mini-International Neuropsychiatric Interview; PTSD, Post-traumatic
stress disorder.

Procedure
Using a randomized-controlled design, this study compared
an intervention group who participated in a multidimensional

stress intervention program with a wait-list control group.
The control group underwent the same measurements at
the same measurement times as the intervention group but
did not follow the program, nor did they receive another
treatment. The outcome variables were assessed before (T1)
and after (T2) participation in the program in both groups.
The study’s protocol was accepted by the Ethics Committee
of the Cantons of Vaud and Fribourg (Protocol 261/14). All
participants received detailed information about the purpose
and the study’s process and signed a written informed consent.
Confidentiality was guaranteed and participants could withdraw
from the study at any time. This research followed the
ethical principles of the Declaration of Helsinki (82) and
local regulatory law. For this protocol, we also followed
the guidelines SPIRIT (83). This study was registered in
the research register of the University of Fribourg FUTURA
(Project number 6239; http://admin.unifr.ch/futura/content/
projects/6239) as well as in the Clinicaltrial Register (https://
clinicaltrials.gov. NCT03861013).

After having signed the written informed consent, students
participated in a structured interview, the Mini-International
Neuropsychiatric Interview [M.LN.I, (84). French version, (85)],
conducted by a psychologist or by trained masters students in
psychology, which took between 30 and 60 min. When consent
was given, the interviews were filmed. The interviewers were
blinded to the group allocation. Following the interview, self-
reported online questionnaires were sent and the participants
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had to complete them in the following days. The participants
received a link to access to online questionnaires in an e-mail,
and they received their participant’s code in a separate text
message. When completing the questionnaires using the survey
program (LimeSurvey GmbH, Hamburg, Germany. http://www.
limesurvey.org), the participants had to enter their codes. The
online questionnaires took the participants ~1h, with the
possibility to take breaks whenever needed. Pre-measurements
were completed at no more than 2 weeks before the beginning
of the study (T1). After that, participants were randomly
distributed in the intervention or the wait-list control group. The
randomization was done using a free available software, i.e., www.
randomization.com and was archived in an electronic document
saved separately. After randomization had been done and due to
the design of the study, investigators and participants were not
blinded about group allocation. The duration of the program was
2 months. Post-measures were taken after a maximum of 2 weeks
after the end of the intervention (T2) and included a structured
interview and the self-reported online questionnaires. In all
cohorts, T2 measurements were always performed at the end of
the semester. For their participation, the students received money
(CHEF 100) or experimental hour compensation (for psychology
students). All the data collected were deidentified with a code and
confidentiality guaranteed. Participants did not have a dependent
relationship with the research team, as the researchers were not
involved in teaching of bachelor students. Once the study was
completed, participants in the wait-list control group were given
the possibility to participate in the program if they wished so, but
finally none of them participated, because of lack of time.

INTERVENTION

A multidimensional stress prevention program integrating
mindfulness-based activities, cognitive and behavioral strategies,
social skills exercises, and emotional regulation was proposed
to the students. This intervention was composed of eight
modules and integrated validated techniques from different
approaches (Freiburger Training gegen Leistungsstress (86)
including cognitive behavioral techniques; RESM-e-MOTION
(RFSM, Réseau Fribourgeois de Santé Mental, ie., Fribourg
Mental Health Network). The RESM-e-MOTION intervention
is a validated online program for relatives of individuals with
mental disorders that focuses on the emotional aspects of
the family members’ experiences and their relationship with
the suffering person [(87)., see http://rfsm-e-motion.ch]. This
program is based on Dialectical behavioral therapy (88).

The intervention consisted of eight 2-h weekly group sessions.
The groups were composed of a maximum of eight students
and were led by two trained clinical psychologists. Homework
between sessions was also proposed. Participants received the
activities printed or on a CD. During the first session, participants
presented themselves, the rules of the group functioning
were discussed and a confidentiality document was signed.
Then, personal experience of stressful situations, triggered
emotions, coping strategies, and their efficacy were discussed.
The participants’ experience with stress was the basis to introduce

TABLE 2 | Content of the program.

Session Content

1 Organizational matters and program overview. Stress, triggers, and
coping strategies

Cognitive and body techniques, mindfulness-based exercises
Cognitive and body techniques

Cognitive techniques

Emotion and emotion regulation

Emotion regulation

Social skills and assertiveness

@0 N o O~ W N

Social skills and assertiveness. Evaluation of the program and
personal goals

theoretical information about the topic. Each session followed the
same structure. From the second to the last, we always started
with a brief breathing exercise. A summary of the former meeting
and the objectives of the new session were presented. Afterwards,
a review of the homework was done before starting with the new
content. At the end of each session, homework was proposed
and participants answered questionnaires about group cohesion
and the therapeutic alliance. Sessions 2 to 4 addresses behavioral
and cognitive techniques (e.g., breathing exercises; planning and
cognitive restructuring) and also mindfulness-based exercises
(e.g., awareness of breath meditation; exercises for living at
the present moment). Sessions 5 and 6 addressed the topic of
emotions and emotion regulation. Sessions 7 and 8 integrated
assertiveness training and social skills components (e.g.,
validating communication; interpersonal conflict resolution) (see
Table 2 for a session overview).

The objective of this program is not only to experiment
several techniques to prevent and to cope with stress, but
also to increase resources of being more resilient against stress
that the participants could use as psychological tools in their
everyday life. The intervention was intended to be as experiential
as possible. Participants sometimes worked alone, in pairs, in
subgroups or in plenum. They performed written exercises,
discussions, and role playing in personal or fictive situations.
Different types of material and triggers were also used, such as
videos, audio, and visual supports. At the end of each exercise,
a plenary discussion and a short theoretical link was made. The
program was manualized, and each session was protocoled by
a masters-level student to ensure compliance with the program.
Throughout the entire program, external psychotherapists were
available for supervision when needed.

Measures
All students participated in a structure diagnostic interview the
Mini-International Neuropsychiatric Interview [M.LN.L, (84).
French version, (85)] in order to exclude participants with
psychopathological disorders. This short-structured interview
assesses DSM-IV (89) and ICD-10 (90) psychiatric disorders. At
T1 we used the lifetime version, and at T2, the current one.
Psychological symptoms and quality of life were measured
with the following self-reported instruments that were presented
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online using LimeSurvey® (LimeSurvey GmbH, Hamburg,
Germany. URL http://www.limesurvey.org)

Sociodemographic information. At first, participants were
asked to report age, sex, marital status, nationality, languages
(mother tongue and the language used at home), studies,
and grade level. They also answered the Indice de position
socioéconomique (81) which provides an index on the socio-
economic position of the participant in relation to the
Swiss population.

A screening for mental health problems was done with the
French version of the Symptom Checklist [SCL-27-plus, (91)].
Composed of 27 items rated on a 5-point Likert-like scale,
this checklist evaluates five dimensions: depressive, vegetative,
agoraphobic, and social phobia and pain symptoms, and a global
severity index. A lifetime assessment for depressive symptoms
and a screening question for suicidality are also included. Cut-
offs: social phobia = 1.86; vegetative = 1.54; pain = 1.77;
agoraphobic = 0.93; actual depression = 1.28). Cronbach’s alpha
coefficient in this study were from 0.52 to 0.86.

Depression was measured with the Beck Depression Inventory
- IT [BDI-II, (92)]. Composed of 21 items, this inventory assesses
the intensity and severity of depressive symptoms over the past 2
weeks. Items are rated in majority on 4-point Likert-like scale,
from zero to three. Higher scores indicate severe depressive
symptoms. Score thresholds from 12 to 19: mild = depression,
20 to 27 = moderate depression, and >27 = severe depression.
In this study the Cronbach’s alpha coeflicient was 0.84.

The State-Trait Anxiety Inventory [STAI, (93). French version
translated by Schweitzer and Paulhan (94)] was used to assess
the presence and severity of anxiety symptoms. The state anxiety
subscale is composed of 20 items rated on a 4-point Likert-like
scale from 1 “not at all” to 4 “very much so” and the trait-
anxiety, with also 20 items, from 1 “almost never” and 4 “almost
always.” Higher scores indicate severe anxiety. Cut-offs STAI-
S: mild between 36 and 45, median: 46-55, high: 56-65, very
high: > 65. Cronbach’s alpha for both subscales were 0.91.

Social anxiety was assessed using the Liebowitz Social Anxiety
Scale self-reported version [LSAS-SR, (95)]. Validated in French
by Yao et al. (96), this 24-item scale measures social phobia
through two subscales: fear triggered and the avoidance of social
situations considering the previous week. Items are rated on 4-
point Likert-like scale. A total score can be also calculated by
adding the score in each subscale. Higher scores indicated higher
levels of social anxiety. Scores: low social anxiety: 56-65, marked:
65-80, severe: 80-95 and very high: > 95. Cronbach’s alpha
coefficients in this study was 0.88.

The Outcome Questionnaire [OQ®-452, (97). French
validation by Flynn et al. (98)] was used to evaluate the
progress of the course of therapy and the following termination.
Composed of 45 items rated on 5-point Likert-like scale,
ranging from 0 “Never” to 4 “Almost always,” this questionnaire
contains three subscales: Symptom Distress (SD), evaluating
depression and anxiety, Interpersonal Relationships (IR),
assessing loneliness, conflict with others and marriage and family
difficulties, and Social Role (SR), evaluating the difficulties in the
workplace, at school or home duties. A total score can be also
calculated. Higher scores suggesting higher functional problems.

In the present sample Cronbach’s alpha were between 0.77
and 0.95.

Quality of life was measured using the World Health
Organization Quality of Life [WHOQOL-BREF, (99)]. This
26-item version, rated on a 5-point Likert-like scale, assesses
quality of life. Global score and four domains: physical (PHYS),
psychological (PSYCH), social (SOC), and environmental
(ENVIR) quality of life can be calculated. Higher score means
higher perception of quality of life. Cronbach’s alpha coefficients
in this study were ranged from 0.66 to 0.80 for the subscales and
0.48 for the score global.

Psychological resources were measured using the following
instruments presented online with LimeSurvey®.

Participants evaluated their perceived self-efficacy with the
General Self-Efficacy Scale [GSES, (100). French translation and
validation by Dumont et al. (101)]. This 10-item scale assesses the
general self-efficacy, optimistic self-beliefs to cope with a variety
of difficult demands in life. The items are rated on a 4-point-
Likert-like scale going from 1 “not at all true” to 4 “exactly true.”
A higher score indicates a better general self-efficacy. Cronbach’s
alpha in this sample was 0.94.

Sense of coherence was assessed with the 13-item Sense of
Coherence Scale [SOC-13, (102). French validation by Gana
and Garnier (103)]. Items are rated on a 7-point Likert-like
scale, ranging from 1 “Never have this feeling” to 7 “always
have this feeling.” Three components can be distinguished:
comprehensibility, manageability and meaningfulness. A high
score expresses a strong sense of coherence. Cronbach’s alpha in
this sample was 0.85.

Self-compassion was evaluating using the Self-compassion
scale Short Form [SCS-SE (104). French translation and
validation by Kotsou and Leys (105)]. Composed of 12 items,
rated on a 5-point Likert-like scale from 1 “almost never”
to 5 “almost always,” this scale measures through 6 subscales
individual’s level of self-kindness, self-judgement, common
humanity, isolation, mindfulness, and over-identification. A total
score, can be also computed. A total score is calculated by taking
the mean of the 12 items after reverse scoring negatively worded
items. Higher scores suggesting higher level of self-compassion.
Cronbach’s alpha in this study was 0.86.

The Multidimensional Scale of Perceived Social Support
[MSPSS, (106)] was used to assess perceived social support. This
12 items scale evaluated three dimensions: Family, Friends, and
Significant others. The items are rated on a 7-point Likert-like
scale from 1“very strongly disagree” to 7 “very strongly agree.” A
total score can be calculated, the higher the score the higher the
perceived social support. Cronbach’s alpha in this study was 0.93.

Statistical Analysis

Determination of Adequate Sample Size

To determine the optimal sample size, we performed an a
priori power analysis using G*Power [Version 3.1.9.2, (107)]
and computed an expected medium effect size based on the
meta-analysis of Regehr et al. (60) for an ANOVA with 2
measurement points, 2 groups and between and within factors
interaction. We obtained a sample size of N = 54. In addition, we
estimated a drop-out rate of 15% based on the results of similar
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intervention program (80), leading to an adequate sample size of
64 participants.

Analyses of Intervention Effects

The statistical analyses were computed with IBM® SPSS®
Statistics 25 (IBM Corp. Released 2017). Two-way mixed
ANOVAs were computed. The within and Dbetween
independent variables were, respectively, time (pre/T1
vs. post/T2), and group (intervention vs. control), both
with two levels. The dependent variables are the different
outcome scores of psychological symptoms, quality of life and
psychological resources.

We analyzed our data using the per-protocol (PP) approach
(108). In that respect, we calculated the ANOVA analyses but
only with data from participants who participated in at least
five of the eight intervention sessions and who answered the
post-treatment measures. Considering the completion of post-
treatment measures and according to the dependent variable
considered, the sample of post-treatment participants for the
PP-analyses varies from 56 to 60. Post-hoc t-tests were used to
analyze the significant effects related to the a priori hypotheses.
Effect sizes (Cohen’s d) were also calculated, using https://www.
psychometrica.de/effektstaerke.html.

To increase the confidence of our results, we performed
the same analyses considering an intention-to-treat approach
(ITT). In the ITT analyses, all randomized participants who
completed the pre-treatment assessment (T1) were taken into
account, including non-completing participants and those with
missing outcomes. Missing data at post-treatment assessment
(T2) were dealt by using the last observation carried forward
method (LOCF), which in this case correspond to the pre-
treatment measure (T1) (108). A total of 64 participants were
taken account for these analyses. The differences between the
two analyses are reported in the results’ section related to the
concerned outcomes.

RESULTS

Participants present in the sessions varies from 5 (1 person) to
all session (11 students), a majority of students (70%) attended 7
or 8 sessions, 25% of students were present at 6 and all of them
finished the treatment.

Means and standard deviation (SD) of total scores and sub-
scores are presented in Table3 for the outcomes variables
evaluating the psychological symptoms, quality of life and
psychological resources for the PP- sample.

Pre-post Treatment Analyses

Psychological Symptoms and Quality of Life

Results of the mixed ANOVAS for the psychological symptoms
and the quality of life (Figure 2), showed a significant interaction
effect between time and intervention in the trait anxiety levels
measured with the STAI [F(; 55 = 4.87, p = 0.031, n? = 0.08].
Post-hoc paired t-test revealed that students who participated in
the intervention group reported significantly less anxiety traits
at T2 in comparison to T1(p < 0.001; d = —0.68). No other
significant effects were found (all p > 0.05).

The ANOVA analyses for the SCL-27-plus showed a
significant interaction effect (time x intervention) for the pain
dimension [F; 55) = 4.80, p = 0.033, n*> = 0.08] evaluated by post-
hoc independent ¢-tests indicated that the mean score on the pain
perception in the intervention group was significantly lower at T2
in comparison to the wait-list control group (p = 0.008; d = 0.73).
Furthermore, paired post-hoc t-test, revealed that the students
who participated in the intervention revealed significantly less
pain symptoms at T2 than at T1 (p < 0.001; d = —0.85),
but also the wait-list control (p = 0.002; d = —0.40). For the
other dimensions, significant effects of time were found for
the agoraphobic [F(;sg) = 4.27, p = 0.043, n? = 0.69], and
vegetative symptoms [F(; 57 = 16.33, p < 0.001, n? = 0.22].
These results indicated that the agoraphobic and the vegetative
symptoms scores were significantly lower in both groups at T2
that at T1. Larger significant time main effect was found for
the dimension of social phobia [F( 57y = 17.33, p < 0.001,
n? = 0.23], and moderate for group main effect [F(; 57) = 5.56,
p =0.022, n? = 0.09], indicating that the scores at T2 were
significantly lower that at T1, and that the intervention group
had significantly lower scores than the wait-list control group in
this dimension.

The ANOVA analyses of the outcome questionnaire (OQ-
45.2) showed a significant interaction effect between time and
intervention for the IR sub-scores [F(;s5 = 4.71, p = 0.034,
n? = 0.08]. Post-hoc paired t-tests revealed that participants
of the intervention group report significant lower difficulties in
interpersonal social relationships at T2 than at T1 (p = 0.021;
d = —0.39). A significant main effect of time was found for the
sub-score of SD [F(; 55) = 13.05, p = 0.001, n? = 0.19] and for
the total score [F(; 55 = 8.17, p = 0.006, n? = 0.13]. No other
significant effects were found.

With regard to the quality of life (WHOQOL-BREF), the
results of the ANOVA’ indicated a significant interaction effect
between time and intervention for the dimensions psychological
[F(,55 = 4.65, p = 0.035, n? = 0.08] and social of the quality of
life [F(1 55 = 4.81, p = 0.033, % = 0.08]. Post-hoc independent ¢-
tests revealed that the mean score in the dimension psychological
quality of life was significantly higher in the intervention group
at T2, compared to the wait-list control group (p = 0.045;
d = —0.56), and paired t-test showed also that the intervention
group revealed significantly higher scores at T2 compared with
T1 (p = 0.032; d = 0.42). No simple effects were found for
social health quality (p >0.05). A significant moderate main effect
was found for time in the physical dimension [F(; 55 = 5.55,
p = 0.022, n* = 0.09], the scores in this dimension were
significant higher at T2 in comparison with the score at T1
for both groups. No other significant effects were found in the
analysis of the other dimensions (physical and environment) and
in the global score of quality of life (all p > 0.05).

The ANOVA analyses for the BDI-IT and the LSAS-SR showed
no significant interaction effects between time and intervention
for the scores of depression [F(;57 = 191, p = 0.173] or
social anxiety. A significant main effect was found for time
[Fase) = 6.74, p = 0.012, n? = 0.10], but not for group
[F(1,56) = 1.02, p = 0.317] for social anxiety. No other significant
results were found.
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TABLE 3 | Descriptive statistics for outcome variables evaluating psychological symptoms, quality of life, and psychological resources.

Variable T1 T2 Statistics
Intervention group Wait-list control group Intervention group Wait-list control group
Mean SD Mean SD Mean SD Mean SD t p
PSYCHOLOGICAL SYMPTOMS AND QUALITY OF LIFE
BDI-II 5.96 4.19 6.22 5.50 4.63 4.37 6.69 5.49 ns
STAI-S 31.19 7.42 32.06 9.12 30.33 10.04 34.00 12.35 ns
STAI-T 38.85 7.56 38.97 10.87 33.85 7.24 37.47 9.63 to5)=4.1 1b <0.001
LSAS-SR - Total 38.27 19.72 41.44 25.15 31.12 22.05 39.91 24.97 ns
SCL-27-PLUS
Social phobia 1.30 0.75 1.68 0.93 0.90 0.74 1.48 0.86 ns
Vegetative 1.07 0.55 1.28 0.56 0.76 0.55 1.04 0.50 ns
Pain 1.43 0.71 1.61 0.66 0.88 0.57 1.34 0.69 li58)= —2.778 0.008
Agoraphobic 0.45 0.53 0.61 0.51 0.39 0.52 0.48 0.50 ns
Current 0.52 0.47 0.62 0.61 0.50 0.75 0.71 0.61 ns
depression
0Q45.2 - Total 41.08 20.60 45.35 23.82 32.65 15.40 42.39 23.71 ns
SD 21.96 11.27 25.55 13.63 16.27 8.19 22.97 14.08 ns
IR 10.00 6.70 9.61 6.80 7.61 5.49 9.97 6.14 t(25):2.47b 0.021
SR 8.50 4.00 9.30 5.11 8.19 4.27 8.562 4.87 ns
WHOQOL-Bref - 17.15 1.97 17.19 2.59 17.62 2.40 17.25 2.68 ns
Global
PHYS 16.56 1.89 16.09 2.52 17.12 1.97 16.54 2.50 ns
PSYCH 14.62 2.24 14.48 2.42 15.46 1.77 14.31 2.32 t(55):2.05a 0.045
SOCIAL 15.36 2.83 16.17 2.93 16.33 2.73 16.74 3.41 ns
ENVIR 16.83 2.03 16.34 2.32 17.37 1.20 16.74 2.29 ns
PSYCHOLOGICAL RESOURCES
SOC - Total 65.89 9.95 66.28 12.44 71.04 8.04 67.09 11.70 t(25):—0.48b 0.002
SCS-SF - Total 3.09 0.51 3.09 0.85 3.49 0.59 3.16 0.98 tio4=—0.61 b 0.001
GSES 31.40 6.05 31.78 7.35 34.72 3.37 33.25 5.05 ns
MSPSS 6.05 0.83 6.04 0.94 6.21 0.68 5.82 1.31 ns

Mean (SD) value at pre- (T1) and post-treatment (T2) by treatment condition (intervention group vs. wait-list control group) in the PP-sample (n = between 56 and 60)

SD, Standard Deviation; BDI-Il, Beck Depression Inventory-Il; STAI-S and STAI-T, Spielberger State-Trait Anxiety Inventory; LSAS-SR, Liebowitz Social Anxiety Scale; SCL-27-plus,
Symptom Checklist; OQ45.2, The Outcome Questionnaire 45.2; SD, Symptom Distress; IR, Interpersonal Relationships; SR, Social Role; WHOQOL-Bref, World Health Organization
Quality of Life-Bref; PHYS, Physical; PSYCH, Psychological; SOC, Social; ENVIR, Environmental; SOC, Sense of Coherence Scale; SCS-SF, Self-compassion Scale Short Form; GSES,

General Self-Efficacy Scale; MSPSS, Muldimensional Scale of Perceived Social Support.
aPost-hoc independent t-test

bpost-hoc paired t-test

‘p <0.05.

Results analyses of the psychological symptoms and quality of
life outcome variables using the ITT-sample were similar as the
findings in the PP-sample only for the interaction effects between
time and intervention for the Interpersonal relationship (IR) sub-
score of the outcome questionnaire (0Q-45.2) [F(j 6 = 4.08,
p = 0.048, 1> = 0.06], and for the dimensions psychological
[F(1.60) = 4.08, p = 0.048, n2 = 0.06] and social [F; 6 = 4.48,
p = 0.038, n2 = 0.07] quality of life (WHOQOL-BREF). Similar
to the analyses in the PP-sample no significant effects were found
in the ANOVA analyses of the BDI-II, and the LSAS-SR in the
ITT-sample. However, contrary to the analyses in the PP-sample,
the analyses of the ITT-sample for the trait anxiety (STAI) and
for the pain dimension of the SCL-27-plus, showed no significant
interaction effects between time and intervention (for details see
Supplementary Material).

Psychological Resources

The ANOVA analyses of the SOC-13 and SCS-SE, yielded a
significant interaction effect between time and intervention for
sense of coherence [F( 56) = 5.50, p = 0.023, n? = 0.09] and self-
compassion [F(; 54) = 4.64, p = 0.036, 1> = 0.08]. Post-hoc paired
t-tests indicating that the participants of the intervention group
showed significant higher levels of sense of coherence and of self-
compassion at T2 than at T1 (p =0.002; d = 0.57; p = 0.001;
d = 0.72, respectively) (Figure 3).

With regard to self-efficacy, the ANOVA analyses of the
GSES revealed no significant interaction effect between time
and intervention [F(j55 = 1.35, p = 0.251] but a large
significant main effect for time [F(; 55 = 9.01, p = 0.004,
n? = 0.14] but no for group. The score of self-efficacy
was significant higher after the treatment for both groups,
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FIGURE 2 | Results of the interaction effects (time x intervention) in psychological symptoms and quality of life: (A) Anxiety trait: the intervention group reported
significantly less anxiety trait at T2 compared with T1. (B) Pain symptoms: the intervention group reported significantly lower pain symptoms at T2 in comparison to
the wait-list control group; both groups showed also significantly less pain symptoms at T2 than at T1. (C) Interpersonal relationships: the intervention group reported
significantly lower interpersonal difficulties at T2 than at T1. (D) Psychological quality of life: the intervention group reported significantly higher scores in the
psychological quality of life perceived at T2, compared to the wait-list control group. The intervention group showed also significantly higher scores at T2 than at T1.
Errors bars represent standard errors. P < 0.05.
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FIGURE 3 | Results of the interaction effects (time x intervention) in psychological resources: (A) Sense of coherence: the intervention group reported significantly
higher levels of sense of coherence at T2 than at T1. (B) Self-compassion: the intervention group revealed significantly higher scores in self-compassion at T2
compared with T1. Errors bars represent standard errors. P < 0.05.

DISCUSSION

in comparisons with the scores at T1. ANOVA analyses of
the MSPSS showed no significant interaction effects or main

effects for time and group for the perceived social support
(all p > 0.05).

Considering the ANOVA analysis of the psychological
resources taken into account in the ITT-sample, the results
are similar to the PP-sample results (for details see the
Supplementary Material).

This study aimed at evaluating the short-term effects of a
multidimensional stress prevention program on psychological
symptoms, well-being, and psychological resources in university
students. The most remarkable results are the improvement in
quality of life, and psychological resources, including sense of
coherence and self-compassion, as well as the decrease of specific
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psychological symptoms, such as anxiety, pain, and interpersonal
problems, in the intervention group compared with the wait-list
control group.

With regard to the psychological symptoms, we found,
as expected, significant decrease in anxiety scores in the
intervention group as compared to the wait-list control group.
These findings are consistent with previous research analyzing
stress prevention programs among university students (60,
109, 110). A meta-analysis about the evaluation of stress
reduction interventions among medical university students,
indicated that mindfulness-based stress reduction, meditation
techniques and self-hypnosis are effective in reducing anxiety
(111). Many studies have reflected the improvement of
anxiety (60). Surprisingly, our findings reflected a reduction
in trait-anxiety but not in state-anxiety. This could be
explained by the composition of our sample, we included
only participants without psychopathological complains, which
could have affected their level of state anxiety. Furthermore,
the post-intervention measurements were always at the end of
the semester, during the review period, and they were closed
to the exams. This could also have an effect on the levels of
anxiety because it is known as an anxious and stressful period
for students.

The significant reduction in pain symptoms in the
intervention group is in line with our hypothesis of a
diminution of psychopathological symptoms. This is particularly
important as university students were shown to report increased
psychosomatic symptoms (30). This is also interesting as other
validated intervention programs in students did not find any
effect on somatic and/or psychosomatic symptoms. We should
also note that the control group reported a reduction in the pain
score, but to a lesser extent. The lack of significant results for the
other dimensions of the SCL-27-plus could be explained again
by the fact that we included only asymptomatic participants,
i.e., without clinically significant psychopathological symptoms.
Therefore, it is not surprising that we did not find any significant
changes on measures of psychopathological symptoms. This
could also explain the lack of differences observed for the
depression scores.

The intervention improves, as expected, the functional level
of the participants, but only in the domain concerning the
interpersonal problems in the intervention group, compared to
the wait-list control group. These results are very relevant as
recent researches indicated that psychosocial factors, such as
perceived social support, and resilience, are protective factors of
mental health in university students (21). Stress levels are related
also with social isolation [e.g., among law students (112, 113)],
and also with not having a satisfying relationship with the family
and friends in university students (114). Interpersonal stress
was also associated with depression, anxiety and somatization
(115), and suicide risk (116, 117) in university students. To
better adjust at the university context campus connectedness
(118), family and peer support, and satisfying relationships are
important (38, 119) for university students. These psychosocial
factors are a mediator between stress and health consequences
(120). Therefore, as predicted, we found an improvement in the
quality of psychological health. These findings are consistent

with research indicating the link between stress and quality of
life in university students, and the importance to reinforce the
mediators between them, such as personal and psychological
resources (54). Furthermore, in recent studies, the use of
individual strength in university students showed benefits in
mental health among students (121) and was positive related with
positive affect, self-esteem, and vitality, and negatively with stress
and negative affect (122).

Very interestingly, the short-term effects of our intervention
indicate significant increases in specific psychological resources,
including higher levels of sense of coherence and self-compassion
after the intervention in the intervention group than the wait-list
control group. These results are consistent with other findings
suggesting that sense of coherence is an indicator of resilience
and can be regarded as an attitude or predisposition promoting
health and resilience by using different personal resources (123,
124). Higher sense of coherence was found to be associated with
less stress and better quality of life in students (52, 54, 123, 125).
In addition, improvement in the sense of coherence is interesting
because this concept is comprised as an attitude or predisposition
(126). In this sense, it is important because it will allow the
participants to change their attitude toward future stressful
events and other situations (124). Previous research indicates
the relationship between self-compassion and psychological well-
being in university students (127, 128). In view of previous
research that showed the importance of personal resources (54),
like optimism (129), self-efficacy, and resilient coping (3) related
with decreased perceived stress, these results are important for an
intervention aiming at reducing stress and increasing resources
in a students’ population. Nevertheless, further long-term studies
have to be done to investigate the potential protective effect of
these increased personal resources against stress.

Contrary to our expectations and previous studies, social
support and self-efficacy are not improved after the participation
in the program (130, 131). Self-efficacy is one the most important
predictors of distress (25), but also an important personal
resource to reduce the effects of stress in well-being (132), like
social support (133, 134).

Taken together these results indicated promising short-
term effects of our program. Specifically, because it increases
some important resources against stress but also because the
participation in the program have effects in psychological
symptoms in an asymptomatic sample. The results are consistent
with the objective of this multidimensional intervention,
which is not only to focus on stress reduction, but also
to improve some personal skills and psychological resources
to prevent future stressful situations. The replication of the
results across different samples, per-protocol and intention-
to-treat, suggest that our program have an important short-
effect on psychological symptoms and quality of life, particularly
interpersonal relationship difficulties, psychological, and social
quality of life, but also in personal resources (sense of coherence
and self-compassion). Unfortunately, we cannot specify exactly
which dimension of our program has a particular effect on
which variable, but our results show that the entire program
has an effect on psychological symptoms, well-being and psycho-
social resources.
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Some limitations deserve to be taken into consideration.
First, the sample was composed by a majority of students of
the University of Fribourg, females and studying psychology,
which limits the generalization of our results. The gender
disparity does not allow to compare the differences in the
short-term effects of our program between men and females.
Bachelor students in psychology had an additional motivation
factor for their participation, they could receive experimental
points instead of financial reimbursement in order to meet
the requirements of the bachelor studies. A second limitation
is the control group chosen, the wait-control list. A better
control group would be an active one, in this sense it could be
interesting to evaluate the effects of our program with an already
well-validated stress intervention (i.e., cognitive, behavioral, or
mindfulness-based), in order to distinguish more in detail, the
effect of the multidimensionality. Third, the use of self-report
instruments can lead to memory bias and greater subjectivity in
the responses, specially the length of our online questionnaires
(~1h) may have led to less accurate answers due to fatigue,
even if participants could take breaks. Fourth, the relatively
small sample size can be also a factor to take into account
in the limitations. Fifth, we did not control for past finished
psychological or drug treatments. However, we controlled that
none of the participants was receiving a treatment (neither drug
or psychological) at the time of the study. A last limitation
is that we cannot completely rule out that a person external
to the study has filled the online questionnaires using the
personal codes.

However, our study also has some specific strengths, including
for instance the use of a randomized controlled design. There
is also very little drop-out related to the intervention. It seems
that the participants who engaged in the program also stayed
until the end since all participants have completed the program;
and 70% of them participated to all sessions. Future studies

REFERENCES

1. Gall TL, Evans DR, Bellerose S. Transition to first-year university: patterns of
change in adjustment across life domains and time. J Soc Clin Psychol. (2000)
19:544-67. doi: 10.1521/jscp.2000.19.4.544

2. Deasy C, Coughlan B, Pironom J, Jourdan D, Mannix-McNamara
P.  Psychological coping amongst higher education
students: a mixed method enquiry. PLoS ONE. (2014) 9:5193.
doi: 10.1371/journal.pone.0115193

3. Heinen [, Bullinger M, Kocalevent R-D. Perceived stress in first year medical
students - associations with personal resources and emotional distress. BMC
Med Educ. (2017) 17:4. doi: 10.1186/s12909-016-0841-8

4. Seliger K, Brihler E. Psychische gesundheit von studierenden der medizin.
Psychotherapeut. (2007) 52:280-6. doi: 10.1007/s00278-006-0529-3

5. Voltmer E, Kotter T, Spahn C. Perceived medical school stress and the
development of behavior and experience patterns in German medical
students. Med Teach. (2012) 34:840-7. doi: 10.3109/0142159X.2012.706339

6. Dyrbye LN, Shanafelt TD. Commentary: medical student distress: a call to
action. Acad Med. (2011) 86:801-3. doi: 10.1097/ACM.0b013e31821da481

7. Fawzy M, Hamed SA. Prevalence of psychological stress, depression and
anxiety among medical students in Egypt. Psychiatry Res. (2017) 255:186-94.
doi: 10.1016/j.psychres.2017.05.027

distress and

have to analyze the medium and long-term effects of our
program in a larger healthy sample, but also, evaluate the effects
in clinical samples. Furthermore, it could be interesting to
evaluate the effects of this program using biomarkers or daily
life assessments.

In conclusion, our findings provide very promising
preliminary evidence of the efficacy of our multidimensional
stress prevention program, not only in the reduction of
psychological symptoms, but also in the improvement of well-
being and some important psychological resources increasing the
resilience to stress. In that way, we can also define our program
as a resource-activating intervention.

AUTHOR CONTRIBUTIONS

RR, CG, MG, and CM-S contributed to the conception and
design of the study and were involved in the interpretation
of the data. RR, CG, and MG contributed to the conception
of the measurements and collection of data. RR performed
the statistical analyses. RR and CM-S wrote sections of the
manuscript. All authors contributed to manuscript revision, read,
and approved the submitted version.

FUNDING

This study was supported by the research pool of the University
of Fribourg (grant number 578).

ACKNOWLEDGMENTS

Our acknowledgments go to the participants on this study, the
Bachelor and Master students that collaborate with the study,
and the University of Fribourg. We thank Andrew Niemann for
correcting the English version of this article.

8. American College Health. American College Health Association-National
College Health Assessment, II: Canadian Reference Group Executive Summary
Spring. Hanover, MD: American College Health Association (2016).

9. Abu-Ghazaleh SB, Sonbol HN, Rajab LD. A longitudinal study of

psychological stress among undergraduate dental students at the University

of Jordan. BMC Med Educ. (2016) 16:90. doi: 10.1186/s12909-016-0612-6

Mitchell AEP. Psychological distress in student nurses undertaking an

educational programme with professional registration as a nurse: Their

perceived barriers and facilitators in seeking psychological support.

] Psychiatr Mental Health Nurs. (2018) 25:258-69. doi: 10.1111/jpm.

12459

. Montero-Marin J, Demarzo MMP, Stapinski L, Gili M, Garcia-Campayo J.

Perceived stress latent factors and the burnout subtypes: a structural model

in dental students. PLoS ONE 9:€99765. doi: 10.1371/journal.pone.0099765

Kumar S, Dagli R], Mathur A, Jain M, Prabu D, Kulkarni S. Perceived sources

of stress amongst indian dental students. Eur ] Dental Educ. (2009) 13:39-45.

doi: 10.1111/j.1600-0579.2008.00535.x

Garett R, Liu S, Young SD. A longitudinal analysis of stress among

incoming college freshmen. ] Am Coll Health. (2017) 65:331-8.

doi: 10.1080/07448481.2017.1312413

Cvetkovski S, Reavley NJ, Jorm AF. The prevalence and correlates

of psychological distress in Australian tertiary students compared to

14.

Frontiers in Psychiatry | www.frontiersin.org

11

March 2019 | Volume 10 | Article 88


https://doi.org/10.1521/jscp.2000.19.4.544
https://doi.org/10.1371/journal.pone.0115193
https://doi.org/10.1186/s12909-016-0841-8
https://doi.org/10.1007/s00278-006-0529-3
https://doi.org/10.3109/0142159X.2012.706339
https://doi.org/10.1097/ACM.0b013e31821da481
https://doi.org/10.1016/j.psychres.2017.05.027
https://doi.org/10.1186/s12909-016-0612-6
https://doi.org/10.1111/jpm.12459
https://doi.org/10.1371/journal.pone.0099765
https://doi.org/10.1111/j.1600-0579.2008.00535.x
https://doi.org/10.1080/07448481.2017.1312413
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Recabarren et al.

Short-Term Effects of a Multidimensional Stress-Prevention Program

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

their community peers. Aus New Zeal ] Psychiatry. (2012) 46:457-67.
doi: 10.1177/0004867411435290
Stallman HM. Psychological distress in university students: a comparison

with general population data. Austr Psychol. (2010) 45:249-57.
doi: 10.1080/00050067.2010.482109
Bacchi S, Licinio J. Resilience and psychological distress in

psychology and medical students. Acad Psychiatry. (2017) 41:185-8.
doi: 10.1007/540596-016-0488-0

Chemers MM, Hu L, Garcia BF. Academic self-efficacy and first year
college student performance and adjustment. ] Edu Psychol. (2001) 93:55-64.
doi: 10.1037/0022-0663.93.1.55

Dyrbye LN, Thomas MR, Shanafelt TD. Systematic
depression, anxiety, and other indicators of psychological distress
among US and canadian medical students. Acad Med. (2006) 81:354-73.
doi: 10.1097/00001888-200604000-00009

Lo R. A longitudinal study of perceived level of stress, coping and
self-esteem of undergraduate nursing students: an Australian case
study. J Adv Nurs. (2002) 39:119-26. doi: 10.1046/j.1365-2648.2
000.02251.x

Alonso ], Mortier P, Auerbach RP, Bruffaerts R, Vilagut G, Cuijpers P, et al.
Severe role impairment associated with mental disorders: results of the WHO
world mental health surveys international college student project. Depress
Anxiety. (2018) 35:1—13. doi: 10.1002/da.22778

Brailovskaia J, Schonfeld P, Zhang XC, Bieda A, Kochetkov Y, Margraf J. A
cross-cultural study in germany, russia, and china: are resilient and social
supported students protected against depression, anxiety, and stress? Psychol
Rep. (2018) 121:265-81. doi: 10.1177/0033294117727745

Eisenberg D, Gollust SE, Golberstein E, Hefner JL. Prevalence and
correlates of depression, anxiety, and suicidality among university
students. Am ] Orthopsychiatr. (2007) 77:534-42. doi: 10.1037/0002-9432.
77.4.534

Ibrahim AK, Kelly SJ, Adams CE, Glazebrook C. A systematic review of
studies of depression prevalence in university students. ] Psychiatr Res. (2013)
47:391-400. doi: 10.1016/j.jpsychires.2012.11.015

Newcomb-Anjo S, Villemaire-Krajden R, Takefman K, Barker ET.
The unique associations of university experiences with depressive
symptoms in emerging adulthood. Emerg Adulthood. (2017) 5:75-80.
doi: 10.1177/2167696816657233

Saleh D, Camart N, Romo L. Predictors of stress in college students. Front
Psychol. 8:19. doi: 10.3389/fpsyg.2017.00019

Chang E, Eddins-Folensbee F, Coverdale J. Survey of the prevalence
of burnout, stress, depression, and the use of supports by medical
students at one school. Acad Psychiatry. (2012) 36:177. doi: 10.1176/appi.ap.
11040079

Garlow SJ, Rosenberg J, Moore JD, Haas AP, Koestner B, Hendin H,
et al. Depression, desperation, and suicidal ideation in college students:
results from the American Foundation for Suicide Prevention College
Screening Project at Emory University. Depress Anxiety. (2008) 25:482-8.
doi: 10.1002/da.20321

Eskin M, Sun JM, Abuidhail ], Yoshimasu K, Kujan O, Janghorbani
M, et al. Suicidal behavior and psychological distress in university
students: A 12-nation Study. Arch Suic Res. (2016) 20:369-88.
doi: 10.1080/13811118.2015.1054055

Fischer S, Nater UM, Laferton JAC. Negative stress beliefs predict somatic
symptoms in students under academic stress. Int | Behav Med. (2016)
23:746-51. doi: 10.1007/s12529-016-9562-y

Schlarb A, Claflen M, Hellmann S, Végele C, Gulewitsch MD. Sleep and
somatic complaints in university students. J Pain Res. (2017) 10:1189-99.
doi: 10.2147/JPR.S125421

Stewart TJ, Schut C, Whitfeld M, Yosipovitch G. Cross-sectional
study of psychological stress and skin symptoms in Australian
university students. Austr J Dermatol. (2018) 59:e82-4. doi: 10.1111/ajd.
12640

Suarez K, Mayer C, Ehlert U, Nater UM. Psychological stress and self-
reported functional gastrointestinal disorders. | Nerv Ment Dis. (2010)
198:226-9. doi: 10.1097/NMD.0b013e3181d106bc

Butler AB, Dodge KD, Faurote EJ. College student employment and
drinking: a daily study of work stressors, alcohol expectancies, and

review of

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

alcohol consumption. J Occup Health Psychol. (2010) 15:291-303.
doi: 10.1037/a0019822

Chung HK, Lee HY. Drinking behaviors by stress level in Korean university
students. Nutr Res Prac. (2012) 6:146. doi: 10.4162/nrp.2012.6.2.146

Kotter T, Wagner ], Britheim L, Voltmer E. Perceived medical
school stress of undergraduate medical students predicts academic
performance: an observational study. BMC Med Edu. (2017) 17:256.
doi: 10.1186/512909-017-1091-0

Simonelli-Mufioz AJ, Balanza S, Rivera-Caravaca JM, Vera-Catalin T,
Lorente AM, Gallego-Gémez JI. Reliability and validity of the student
stress inventory-stress manifestations questionnaire and its association with
personal and academic factors in university students. Nurse Edu Today.
(2010) 64:156-60. doi: 10.1016/j.nedt.2018.02.019

Ribeiro IS, Pereira R, Freire IV, de Oliveira BG, Casotti CA, Boery EN. Stress
and quality of life among university students: a systematic literature review.
Health Profess Edu. (2018) 4:70-7. doi: 10.1016/j.hpe.2017.03.002

Lau EYH, Chan KKS, Lam CB. Social support and adjustment outcomes of
first-year university students in hong kong: self-esteem as a mediator. J Coll
Stud Dev. (2018) 59:129-34. doi: 10.1353/csd.2018.0011

Campbell R, Soenens B, Beyers W, Vansteenkiste M. University students’
sleep during an exam period: the role of basic psychological needs and stress.
Motivation Emotion. (2018) 42 671-81. doi: 10.1007/s11031-018-9699-x
Galambos NL, Vargas Lascano DI, Howard AL, Maggs JL. Who sleeps best?
longitudinal patterns and covariates of change in sleep quantity, quality,
and timing across four university years. Behav Sleep Med. (2013) 11:8-22.
doi: 10.1080/15402002.2011.596234

Lund HG, Reider BD, Whiting AB, Prichard JR. Sleep patterns and predictors
of disturbed sleep in a large population of college students. ] Adoles Health.
(2010) 46:124-32. doi: 10.1016/j.jadohealth.2009.06.016

Zunhammer M, Eichhammer P, Busch V. Sleep quality during exam
stress: the role of alcohol, caffeine and nicotine. PLoS ONE 9:¢109490.
doi: 10.1371/journal.pone.0109490

Deasy C, Coughlan B, Pironom J, Jourdan D, Mcnamara PM. Psychological
distress and lifestyle of students: implications for health promotion. Health
Promot Int. (2015) 30:77-87. doi: 10.1093/heapro/dau086

Lovell GP, Nash K, Sharman R, Lane BR. A cross-sectional investigation of
depressive, anxiety, and stress symptoms and health-behavior participation
in Australian university students: mental health and health behaviors. Nurs
Health Sci. (2015) 17:134-42. doi: 10.1111/nhs.12147

Zhang J, Zheng Y. How do academic stress and leisure activities influence
college students’ emotional well-being? A daily diary investigation. ] Adolesc.
(2017) 60:114-8. doi: 10.1016/j.adolescence.2017.08.003

Gustems-Carnicer ], Calderon C, Batalla-Flores A, Esteban-Bara F. Role
of coping responses in the relationship between perceived stress and
psychological well-being in a sample of Spanish educational teacher students.
Psychol Rep. (2018). doi: 10.1177/0033294118758904

Luo Y, Wang H. Correlation research on psychological health impact on
nursing students against stress, coping way and social support. Nurse Edu
Today. (2009) 29:5-8. doi: 10.1016/j.nedt.2008.05.019

Freire C, Ferradds MDM, Valle A, Nuiez JC, Vallejo G. Profiles of
psychological well-being and coping strategies among university students.
Front Psychol. (2016) 7:1554. doi: 10.3389/fpsyg.2016.01554

Gibbons C, Dempster M, Moutray M. Stress, coping and
satisfaction in nursing students. ] Adv (2011) 67:621-32.
doi: 10.1111/.1365-2648.2010.05495.x

Zajacova A, Lynch SM, Espenshade TJ. Self-Efficacy, Stress, and
academic success in college. Res Higher Educ. (2005) 46:677-706.
doi: 10.1007/s11162-004-4139-z

Eriksson M, Lindstrom B. Antonovsky’s sense of coherence scale and its
relation with quality of life: a systematic review. J Epidemiol Commun Health.
(2007) 61:938-44. doi: 10.1136/jech.2006.056028

Kleiveland B, Natvig GK, Jepsen R. Stress, sense of coherence and quality of
life among Norwegian nurse students after a period of clinical practice. Peer].
(2015) 3:€1286. doi: 10.7717/peerj.1286

Chu JJ, Khan MH, Jahn H J, Kraemer A. Sense of coherence and
associated factors among university students in China: cross-sectional
evidence. BMC Public Health. (2016) 16:336. doi: 10.1186/s12889-016-
3003-3

Nurs.

Frontiers in Psychiatry | www.frontiersin.org

12

March 2019 | Volume 10 | Article 88


https://doi.org/10.1177/0004867411435290
https://doi.org/10.1080/00050067.2010.482109
https://doi.org/10.1007/s40596-016-0488-0
https://doi.org/10.1037/0022-0663.93.1.55
https://doi.org/10.1097/00001888-200604000-00009
https://doi.org/10.1046/j.1365-2648.2000.02251.x
https://doi.org/10.1002/da.22778
https://doi.org/10.1177/0033294117727745
https://doi.org/10.1037/0002-9432.77.4.534
https://doi.org/10.1016/j.jpsychires.2012.11.015
https://doi.org/10.1177/2167696816657233
https://doi.org/10.3389/fpsyg.2017.00019
https://doi.org/10.1176/appi.ap.11040079
https://doi.org/10.1002/da.20321
https://doi.org/10.1080/13811118.2015.1054055
https://doi.org/10.1007/s12529-016-9562-y
https://doi.org/10.2147/JPR.S125421
https://doi.org/10.1111/ajd.12640
https://doi.org/10.1097/NMD.0b013e3181d106bc
https://doi.org/10.1037/a0019822
https://doi.org/10.4162/nrp.2012.6.2.146
https://doi.org/10.1186/s12909-017-1091-0
https://doi.org/10.1016/j.nedt.2018.02.019
https://doi.org/10.1016/j.hpe.2017.03.002
https://doi.org/10.1353/csd.2018.0011
https://doi.org/10.1007/s11031-018-9699-x
https://doi.org/10.1080/15402002.2011.596234
https://doi.org/10.1016/j.jadohealth.2009.06.016
https://doi.org/10.1371/journal.pone.0109490
https://doi.org/10.1093/heapro/dau086
https://doi.org/10.1111/nhs.12147
https://doi.org/10.1016/j.adolescence.2017.08.003
https://doi.org/10.1177/0033294118758904
https://doi.org/10.1016/j.nedt.2008.05.019
https://doi.org/10.3389/fpsyg.2016.01554
https://doi.org/10.1111/j.1365-2648.2010.05495.x
https://doi.org/10.1007/s11162-004-4139-z
https://doi.org/10.1136/jech.2006.056028
https://doi.org/10.7717/peerj.1286
https://doi.org/10.1186/s12889-016-3003-3
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Recabarren et al.

Short-Term Effects of a Multidimensional Stress-Prevention Program

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Greimel E, Kato Y, Miiller-Gartner M, Salchinger B, Roth R, Freidl W.
Internal and external resources as determinants of health and quality of life.
PL0oS ONE 11:¢0153232. doi: 10.1371/journal.pone.0153232
Gambetta-Tessini K, Marino R, Morgan M, Anderson V. Coping strategies
and the salutogenic model in future oral health professionals. BMC Med Edu.
(2016) 16:224. doi: 10.1186/s12909-016-0740-z

Brenner RE, Vogel DL, Lannin DG, Engel KE, Seidman AJ, Heath PJ. Do
self-compassion and self-coldness distinctly relate to distress and well-being?
a theoretical model of self-relating. J Counsel Psychol. (2018) 65:346-57.
doi: 10.1037/cou0000257

Neff, K. D. The development and validation of a scale to measure self-
compassion. Self Ident. (2003) 2:223-50. doi: 10.1080/15298860309027
Auerbach RP, Alonso ], Axinn WG, Cuijpers P, Ebert DD, Green ]G,
et al. Mental disorders among college students in the World Health
Organization World Mental Health Surveys. Psychol Med. (2016) 46:2955—
70. doi: 10.1017/S0033291716001665

Leahy CM, Peterson RE, Wilson IG, Newbury JW, Tonkin AL, Turnbull, D.
(2010). Distress levels and self-reported treatment rates for medicine, law,
psychology and mechanical engineering tertiary students: cross-sectional
study. Aust N. Z. ] Psychiatry 44, 608-615. doi: 10.3109/00048671003649052
Regehr C, Glancy D, Pitts A. Interventions to reduce stress in university
students: a review and meta-analysis. J Affect Disord. (2013) 148:1-11.
doi: 10.1016/j.,jad.2012.11.026

Kabat-Zinn J. Full Catastrophe Living: Using the Wisdom of Your Body and
Mind To Face Stress, Pain And Illnes. New York, NY: Delacourt (1990).
Galante ], Dufour G, Benton A, Howarth E, Vainre M, Croudace TJ,
et al. Protocol for the mindful student study: a randomised controlled
trial of the provision of a mindfulness intervention to support university
students’ well-being and resilience to stress. BMJ Open. (2016) 6:e012300.
doi: 10.1136/bmjopen-2016-012300

Galante ], Dufour G, Vainre M, Wagner AP, Stochl J, Benton A, et al.
A mindfulness-based intervention to increase resilience to stress
in university students (the Mindful Student Study): a pragmatic
randomised controlled trial. Lancet Publ Health. (2018) 3:e72-€81.
doi: 10.1016/S2468-2667(17)30231-1

Phang CK, Mukhtar E Ibrahim N, Keng SL, Mohd Sidik S. Effects
of a brief mindfulness-based program for stress
management among medical students: the mindful-Gym randomized
controlled study. Adv Health Sci Edu Theory Pract. (2015) 20:1115-34.
doi: 10.1007/s10459-015-9591-3

de Vibe M, Solhaug I, Tyssen R, Friborg O, Rosenvinge JH, Serlie
T, et al. Mindfulness training for stress management: a randomised
controlled study of medical and psychology students. BMC Med Edu. 13:107.
doi: 10.1186/1472-6920-13-107

Bergen-Cico D, Possemato K, Cheon S. Examining the efficacy of
a brief mindfulness-based stress reduction (Brief MBSR) program
on psychological health. J Am Coll Health. (2013) 61:348-60.
doi: 10.1080/07448481.2013.813853

Kuhlmann SM, Huss M, Burger A, Hammerle F. Coping with stress
in medical students: results of a randomized controlled trial using a
mindfulness-based stress prevention training (MediMind) in Germany.
BMC Med Edu. (2016) 16:316. doi: 10.1186/512909-016-0833-8

Gallego J, Aguilar-Parra JM, Cangas AJ, Langer AI, Mafas 1. Effect of
a mindfulness program on stress, anxiety and depression in university
students. Span J Psychol. (2014) 17:E109. doi: 10.1017/sjp.2014.102

Iglesias SL, Azzara S, Argibay JC, Arnaiz ML, de Valle Carpineta M,
Granchetti H, et al. Psychological and physiological response of students to
different types of stress management programs. Am ] Health Promot. (2012)
26:€149-e158. doi: 10.4278/ajhp.110516-QUAL-199

Gaab J, Sonderegger L, Scherrer S, Ehlert U. Psychoneuroendocrine effects
of cognitive-behavioral stress management in a naturalistic setting—a
randomized controlled trial. Psychoneuroendocrinology. (2006) 31:428-38.
doi: 10.1016/j.psyneuen.2005.10.005

Molla Jafar H, Salabifard S, Mousavi SM, Sobhani Z. The Effectiveness of
group training of CBT-based stress management on anxiety, psychological
hardiness and general self-efficacy among university students. Glob ] Health
Sci. 8:47. doi: 10.5539/gjhs.v8n6p47

intervention

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

Sahranavard S, Esmaeili A, Dastjerdi R, Salehiniya H. The effectiveness
of stress-management-based cognitive-behavioral treatments on anxiety
sensitivity, positive and negative affect and hope. BioMedicine 8:23.
doi: 10.1051/bmdcn/2018080423
Gaab ], Blittler N, Menzi
Randomized controlled

T, Pabst
evaluation of the

B, Stoyer S, Ehlert U.
of cognitive-
behavioral stress management on cortisol responses to acute stress
in healthy subjects. Psychoneuroendocrinology. (2003)  28:767-79.
doi: 10.1016/S0306-4530(02)00069-0

Victor PP, Teismann T, Willutzki U. A pilot evaluation of a strengths-based
CBT intervention module with college students. Behav Cogn Psychotherapy.
(2017) 45:427-31. doi: 10.1017/S1352465816000552

Bir6 E, Veres-Balajti I, Addny R, Késa K. Social cognitive intervention
reduces stress in Hungarian university students. Health Promot Int. (2017)
32:73-8. doi: 10.1093/heapro/dau006

Wild K, Scholz M, Ropohl A, Briuer L, Paulsen F, Burger PHM. Strategies
against burnout and anxiety in medical education - implementation
and evaluation of a new course on relaxation techniques (Relacs) for
medical students. PLoS ONE. (2014) 9:e114967. doi: 10.1371/journal.pone.
0114967

Scholz M, Neumann C, Ropohl A, Paulsen E Burger PHM. Risk factors for
mental disorders develop early in German students of dentistry. Ann Anat.
(2016) 208:204-7. doi: 10.1016/j.aanat.2016.06.004

Scholz M, Neumann C, Wild K, Garreis F, Hammer CM, Ropohl A, et al.
Teaching to relax: development of a program to potentiate stress-results of
a feasibility study with medical undergraduate students. Appl Psychophysiol
Biofeedback. (2016) 41:275-81. doi: 10.1007/s10484-015-9327-4

Houston JB, First ], Spialek ML, Sorenson ME, Mills-Sandoval T, Lockett M,
et al. Randomized controlled trial of the resilience and coping intervention
(RCI) with undergraduate university students. ] Am Coll Health. (2017)
65:1-9. doi: 10.1080/07448481.2016.1227826

Kim S, Lee H, Kim H, Noh D, Lee H. Effects of an integrated stress
management program (ISMP) for psychologically distressed students: a
randomized controlled trial. Perspect Psychiatr Care. (2016) 52:178-85.
doi: 10.1111/ppc.12114

Genoud, P. A. (2011). Indice de Position Socioéconomique (IPSE) :
Un Calcul Simplifié. Université de Fribourg. Avaialable online at:
www3.unifr.ch/cerf/fr/indice-de-position- socioéconomique.html

World Medical Association. World medical association declaration of
Helsinki: ethical principles for medical research involving human subjects.
JAMA. (2016) 310:2191-4. doi: 10.1001/jama.2013.281053

Chan A-W, Tetzlaff JM, Altman DG, Laupacis A, Gotzsche PC,
KrleZa-Jeri¢c K, et al. SPIRIT 2013 statement: defining standard
protocol items for clinical trials. Ann Int Med. 158:200-7.
doi: 10.7326/0003-4819-158-3-201302050-00583

Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E,
et al. The Mini-international neuropsychiatric interview (M.LN.L): the
development and validation of a structured diagnostic psychiatric interview
for DSM-IV and ICD-10. ] Clin Psychiatry. (1998) 59 (Suppl 20):22-33.
Lecrubier Y, Sheehan DV, Weiller E, Amorim P, Bonora I, Sheehan
KH, et al. Mini international neuropsychiatric interview. (2013).
doi: 10.1037/t18597-000

Grolimund F. Effektiv Denken- Effektiv Lernen. Lulu Verlag (2008).
Available http://www.fabian-grolimund.ch/chameleon/site/
effektivdenkenonline.pdf

Salamin V, Corzani S, Ray P, Gothuey I, Martin-Soelch C. An internet-based
intervention for the relatives of people with mental illnesses: an open pilot
trial with two groups. Swiss J Psychol. (in press).

Linehan M. Traitement Cognitivo-Comportemental du
Personnalité Etat-Limite. Genéve: Médecine et Hygiéne (2000).
American Psychiatric Association. Diagnostic and Statistical Manual
of Mental Disorders: DSM-IV. Washington, DC: American Psychiatric
Association (1994).

World Health Organization. The ICD-10 Classification of Mental and
Behavioural Disorders: Clinical Descriptions And Diagnostic Guidelines., ICD-
10 Classification Of Mental And Behavioural Disorders / World Health
Organization. Geneve: World Health Organization (1992).

effects

online at:

Trouble de

Frontiers in Psychiatry | www.frontiersin.org

13

March 2019 | Volume 10 | Article 88


https://doi.org/10.1371/journal.pone.0153232
https://doi.org/10.1186/s12909-016-0740-z
https://doi.org/10.1037/cou0000257
https://doi.org/10.1080/15298860309027
https://doi.org/10.1017/S0033291716001665
https://doi.org/10.3109/00048671003649052
https://doi.org/10.1016/j.jad.2012.11.026
https://doi.org/10.1136/bmjopen-2016-012300
https://doi.org/10.1016/S2468-2667(17)30231-1
https://doi.org/10.1007/s10459-015-9591-3
https://doi.org/10.1186/1472-6920-13-107
https://doi.org/10.1080/07448481.2013.813853
https://doi.org/10.1186/s12909-016-0833-8
https://doi.org/10.1017/sjp.2014.102
https://doi.org/10.4278/ajhp.110516-QUAL-199
https://doi.org/10.1016/j.psyneuen.2005.10.005
https://doi.org/10.5539/gjhs.v8n6p47
https://doi.org/10.1051/bmdcn/2018080423
https://doi.org/10.1016/S0306-4530(02)00069-0
https://doi.org/10.1017/S1352465816000552
https://doi.org/10.1093/heapro/dau006
https://doi.org/10.1371/journal.pone.0114967
https://doi.org/10.1016/j.aanat.2016.06.004
https://doi.org/10.1007/s10484-015-9327-4
https://doi.org/10.1080/07448481.2016.1227826
https://doi.org/10.1111/ppc.12114
https://doi.org/10.1001/jama.2013.281053
https://doi.org/10.7326/0003-4819-158-3-201302050-00583
https://doi.org/10.1037/t18597-000
http://www.fabian-grolimund.ch/chameleon/site/effektivdenkenonline.pdf
http://www.fabian-grolimund.ch/chameleon/site/effektivdenkenonline.pdf
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Recabarren et al.

Short-Term Effects of a Multidimensional Stress-Prevention Program

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

Hardt J. The symptom checklist-27-plus (SCL-27-plus): a modern
conceptualization of a traditional screening instrument. GMS Psycho
Soc Med. (2008) 5:Doc08.

Beck AT, Steer RA, Brown GK. Manual for the Beck Depression Inventory-II.
San Antonio, TX: Psychological Corporation (1996).

Spielberger CD, Gorsuch RL, Lushene R, Vagg PR, Jacobs GA. Manual for the
State-Trait Anxiety Inventory. Palo Alto, CA: Consulting Psychologists Press
(1983).

Schweitzer MB, Paulhan 1. Manuel Pour I'Inventaire d’Anxiété trait-état
(Forme Y). Bordeaux: Laboratoire de psychologie de la santé, Université de
Bordeaux II (1990).

Liebowitz MR. Social phobia. Mod Probl Pharm Psychiatry. (1987) 22:141-73.
doi: 10.1159/000414022

Yao SN, Note I, Fanget F, Albuisson E, Bouvard M, Jalenques I, et al.
Social anxiety in social phobics: validation of Liebowitz’s social anxiety scale
- French version. Encephale- Revue de Psych Clin Biol et Therap. (1999)
25:429-35.

Lambert MJ, Morton JJ, Hatfield DR, Harmon C, Hamilton S, Shimokawa K.
etal. Administration and Scoring Manual for the Outcome Questionnaire (OQ
45.2). 3 ed. Wilmington, DE: American Professional Credentialling Services
LLC (2004).

Flynn RJ, Aubry TD, Guindon S, Tardif I, Viau M, Gallant A. Validation
d’une version frangaise du Outcome Questionnaire et évaluation d’un
service de counselling en milieu clinique. Can ] Prog Evalu. (2002)
17:57-74.

World Health Organization, Division of Mental Health. (1996). WHOQOL-
BREFa: Introduction, Administration, Scoring and Generic Version of the
Assessment: Field Trial Version. Geneva: World Health Organization. www.
who.int/iris/handle/10665/63529

Schwarzer R, Jerusalem M.. Generalized self-efficacy scale. In: Weinman
J, Wright S, Johnston M, editors Measures in Health Psychology: A User’s
Portfolio. Causal and Control Beliefs. Windsor, UK: NFER-NELSON (1995).
p. 35-7.

Dumont M, Schwarzer R, Jerusalem M. French Adaptation of the General
Self-Efficacy Scale. (2000). Available online at: http://userpage.fu-berlin.de/~
health/french.htm (Accessed January 16, 2014).

Antonovsky, A. (1987). Unraveling the Mystery of Health. How People
Manage Stress and Stay Well. San Francisco, CA: Jossey-Bass.

Gana K, Garnier S. Latent structure of the sense of coherence
scale in a french sample. Personal Indiv Diff. (2001) 31:1079-90.
doi: 10.1016/S0191-8869(00)00205-1

Raes F, Pommier E, Neff KD, Van Gucht D. Construction and factorial
validation of a short form of the self-compassion scale. Clin Psychol
Psychotherap. (2011) 18:250-55. doi: 10.1002/cpp.702

Kotsou I, Leys C. Self-compassion scale (SCS): psychometric properties
of the french translation and its relations with psychological well-
being, affect and depression. PLoS ONE. (2016) 11:e0152880.
doi: 10.1371/journal.pone.0152880

Zimet GD, Dahlem NW, Zimet SG, Farley GK. The multidimensional
scale of perceived social support. J Personal Assess. (1988) 52:30-41.
doi: 10.1207/515327752jpa5201_2

Faul F, Erdfelder E, Buchner A, Lang AG. Statistical power analyses using
G*Power 3.1: Tests for correlation and regression analyses. Behav Res
Methods. (2009) 41, 1149-160. doi: 10.3758/BRM.41.4.1149

Gupta, S. K. (2011). Intention-to-treat concept: a review. Perspect Clin Res.
2:109. doi: 10.4103/2229-3485.83221

Bughi SA, Sumcad J, Bughi S. Effect of brief behavioral intervention
program in managing stress in medical students from two southern
california universities. Med Edu Online. (2006) 11:4593. doi: 10.3402/meo.
v11i.4593

Shapiro SL, Schwartz GE, Bonner G. Effects of mindfulness-based stress
reduction on medical and premedical students. ] Behav Med. (1998) 21:581-
99. doi: 10.1023/A:1018700829825

Shiralkar MT, Harris TB, Eddins-Folensbee FE, Coverdale JH. A systematic
review of stress-management programs for medical students. Acad Psychiatr.
(2013) 37:158. doi: 10.1176/appi.ap.12010003

Mikolajczyk RT, Maxwell AE, Naydenova V, Meier S, El Ansari W. Depressive
symptoms and perceived burdens related to being a student: survey in

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

three European countries. Clin Prac Epidemiol Mental Health. (2008) 4:19.
doi: 10.1186/1745-0179-4-19

Pritchard ME, McIntosh DN. What predicts adjustment among law
students? a longitudinal panel study. J Soc Psychol. (2003) 143:727-45.
doi: 10.1080/00224540309600427

Hersi L, Tesfay K, Gesesew H, Krahl W, Ereg D, Tesfaye M. Mental distress
and associated factors among undergraduate students at the University of
Hargeisa, Somaliland: a cross-sectional study. Int ] Mental Health Syst. (2017)
11:39. doi: 10.1186/s13033-017-0146-2

Coiro M]J, Bettis AH, Compas BE. College students coping with
interpersonal stress: examining a control-based model of coping.
] Am College Health. (2017) 65:177-86. doi: 10.1080/07448481.2016.
1266641

Hollingsworth DW, Slish ML, Wingate LR, Davidson CL, Rasmussen KA,
O’Keefe VM, et al. The indirect effect of perceived burdensomeness
on the relationship between indices of social support and suicide
ideation in college students. J Am Coll Health. (2018) 66:9-16.
doi: 10.1080/07448481.2017.1363764

Zaroff CM, Wong HL, Ku L, Van Schalkwyk G. Interpersonal stress,
not depression or hopelessness, predicts suicidality in university students
in Macao, Interpersonal stress, not depression or hopelessness, predicts
suicidality in university students in Macao. Austr Psychiatry. (2014) 22:127-
131. doi: 10.1177/1039856214527139

Pidgeon AM, McGrath S, Magya HB, Stapleton P, Lo BCY. Psychosocial
moderators of perceived stress, anxiety and depression in university
students: an international study. Open ] Soc Sci. (2014) 02:23-31.
doi: 10.4236/js5.2014.211004

Yamada Y, Klugar M, Ivanova K, Oborna I. Psychological distress
and academic self-perception among international medical students:
the role of peer social support. BMC Med Educ. (2014) 14:256.
doi: 10.1186/s12909-014-0256-3

Biro E, Adany R, Kosa K. Mental health and behaviour of students
of public health and their correlation with social support: a cross-
sectional study. BMC Public Health. (2011) 11:871. doi: 10.1186/1471-2458-
11-871

Duan W. The benefits of personal strengths in mental health of stressed
students: a longitudinal investigation. Q Life Res. (2016) 25:2879-88.
doi: 10.1007/s11136-016-1320-8

Huber A, Webb D, Hofer S. The German version of the strengths use scale:
the relation of using individual strengths and well-being. Front Psychol.
(2017) 8:637. doi: 10.3389/fpsyg.2017.00637

Mc Gee SL, Holtge J, Maercker A, Thoma MV. Sense of coherence and
stress-related resilience: investigating the mediating and moderating
mechanisms in the development of resilience following stress or
adversity. Front Psychiatry. (2018) 9:378. doi: 10.3389/fpsyt.2018.
00378

Super S, Wagemakers MAE, Picavet HSJ, Verkooijen KT, Koelen
MA. Strengthening sense of coherence: opportunities for theory
building in health promotion. Health Promotion Int. (2016) 31:869-78.
doi: 10.1093/heapro/dav071

Nosheen A, Riaz MN, Malik NI, Yasmin H, Malik S. Mental health outcomes
of sense of coherence in individualistic and collectivistic culture: moderating
role of social support. J Psychol Res. (2017) 32:563-79.

Eriksson, M. The sense of coherence in the salutogenic model of health In:
Mittelmark MB, Sagy S, Eriksson M, Bauer GF, Pelikan JM, Lindstrom B,
et al. editors The Handbook of Salutogenesis. Cham: Springer (2017), 91-96.
doi: 10.1007/978-3-319-04600-6_11

Hall CW, Row KA, Wuensch KL, Godley KR. The role of self-compassion
in physical and psychological well-being. J Psychol. (2013) 147:311-23.
doi: 10.1080/00223980.2012.693138

Neff KD, Kirkpatrick KL, Rude SS. Self-compassion and adaptive
psychological ~ functioning. ] Res Personal. (2007)  41:139-54.
doi: 10.1016/j.jrp.2006.03.004

Denovan A, Macaskill A. Stress and subjective well-being among first
year UK undergraduate students. /| Happiness Stud. (2017) 18:505-25.
doi: 10.1007/510902-016-9736-y

Brennan J, McGrady A, Lynch DJ, Schaefer P, Whearty K. A
management program for higher risk medical

stress students:

Frontiers in Psychiatry | www.frontiersin.org

March 2019 | Volume 10 | Article 88


https://doi.org/10.1159/000414022
www.who.int/iris/handle/
www.who.int/iris/handle/
http://userpage.fu-berlin.de/~health/french.htm
http://userpage.fu-berlin.de/~health/french.htm
https://doi.org/10.1016/S0191-8869(00)00205-1
https://doi.org/10.1002/cpp.702
https://doi.org/10.1371/journal.pone.0152880
https://doi.org/10.1207/s15327752jpa5201_2
https://doi.org/10.3758/BRM.41.4.1149
https://doi.org/10.4103/2229-3485.83221
https://doi.org/10.3402/meo.v11i.4593
https://doi.org/10.1023/A:1018700829825
https://doi.org/10.1176/appi.ap.12010003
https://doi.org/10.1186/1745-0179-4-19
https://doi.org/10.1080/00224540309600427
https://doi.org/10.1186/s13033-017-0146-2
https://doi.org/10.1080/07448481.2016.1266641
https://doi.org/10.1080/07448481.2017.1363764
https://doi.org/10.1177/1039856214527139
https://doi.org/10.4236/jss.2014.211004
https://doi.org/10.1186/s12909-014-0256-3
https://doi.org/10.1186/1471-2458-11-871
https://doi.org/10.1007/s11136-016-1320-8
https://doi.org/10.3389/fpsyg.2017.00637
https://doi.org/10.3389/fpsyt.2018.00378
https://doi.org/10.1093/heapro/dav071
https://doi.org/10.1007/978-3-319-04600-6_11
https://doi.org/10.1080/00223980.2012.693138
https://doi.org/10.1016/j.jrp.2006.03.004
https://doi.org/10.1007/s10902-016-9736-y
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Recabarren et al.

Short-Term Effects of a Multidimensional Stress-Prevention Program

preliminary findings. Appl Psychophysiol Biofeedback. (2016) 41:301-5.
doi: 10.1007/s10484-016-9333-1

Terp U, Hjirthag E Bisholt B. Effects of a cognitive behavioral-
based  stress management  program management
competency, self-efficacy and self-esteem experienced by nursing
students. Nurse Edu. (2017) 4:E1-5. doi: 10.1097/NNE.00000000000
00492

He FX, Turnbull B, Kirshbaum MN, Phillips B, Klainin-Yobas P.
Assessing stress, protective factors and psychological well-being among
undergraduate nursing students. Nurse Edu Today. (2018) 68:4-12.
doi: 10.1016/j.nedt.2018.05.013

Bore M, Kelly B, Nair B. Potential predictors of psychological
distress and well-being in medical students: a cross-sectional pilot
study. Adv Med Educ Pract. (2016) 7:125-35. doi: 10.2147/AMEP.
596802

131.
stress

on

132.

133.

134. Siegmann P, Teismann T, Fritsch N, Forkmann T, Glaesmer H, Zhang
XC, et al. (2018). Resilience to suicide ideation: a cross-cultural test of the
buffering hypothesis. Clin Psychol Psychother. 25:e1-9. doi: 10.1002/cpp.2118

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

Copyright © 2019 Recabarren, Gaillard, Guillod and Martin-Soelch. This is an open-
access article distributed under the terms of the Creative Commons Attribution
License (CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) and the copyright owner(s) are credited and that the
original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply
with these terms.

Frontiers in Psychiatry | www.frontiersin.org

15

March 2019 | Volume 10 | Article 88


https://doi.org/10.1007/s10484-016-9333-1
https://doi.org/10.1097/NNE.0000000000000492
https://doi.org/10.1016/j.nedt.2018.05.013
https://doi.org/10.2147/AMEP.S96802
https://doi.org/10.1002/cpp.2118
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

	Short-Term Effects of a Multidimensional Stress Prevention Program on Quality of Life, Well-Being and Psychological Resources. A Randomized Controlled Trial
	Introduction
	Materials and Methods
	Participants
	Procedure

	Intervention
	Measures
	Statistical Analysis
	Determination of Adequate Sample Size
	Analyses of Intervention Effects


	Results
	Pre-post Treatment Analyses
	Psychological Symptoms and Quality of Life
	Psychological Resources


	Discussion
	Author Contributions
	Funding
	Acknowledgments
	References


