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General Introduction
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Chapter 1

Adolescence and mental health
Adolescence is a transitional phase between childhood and adulthood, characterized as 
a period of rapid development in physical, social, and psychological domains (Christie 
& Viner, 2005). Adolescents, aged between 10 and 24 years old (Sawyer et al., 2018), 
experience various changes, including changes to the body (e.g., puberty), changes in the 
social environment (e.g., transition to secondary school, peer identification), and changes 
to the brain and mind (e.g., neurodevelopmental processes, increased cognitive ability; 
Blakemore, 2019). These changes reflect a unique and necessary stage of development 
for adolescents to become successful, healthy adults. For example, cognitive skills 
improve during adolescence, which provides adolescents with the tools to be reflective 
of themselves and others, necessary to become independent (Blakemore, 2019). Yet, 
these various changes can also be stressful or aversive. For instance, the transition from 
elementary to secondary school might be stressful for adolescents, because of the 
novel social environment and hierarchy of the new (and often larger) secondary school 
(Blakemore, 2019). Moreover, brain maturation (in particular brain regions sensitive to 
stress, such as the hippocampus and amygdala) and neurodevelopmental processes 
(e.g., increased transmission speed of neuronal signals, synaptic reorganization), make 
adolescents vulnerable to stressful or negative experiences, increasing the risk of 
developing mental health problems (Blakemore, 2019; Romeo, 2013).

Although most adolescents develop into healthy adults, some are confronted with 
emerging mental health problems. Mental health is an essential part of health, and 
includes one’s emotional, psychological, and social well-being, affecting the ability to 
think, feel, and act (e.g., dealing with stress, making choices, interacting with others; 
WHO, 2001). Many mental health problems, such as mood, anxiety or substance use 
disorders, generally emerge before the age of 25 years (McGorry et al., 2011). Worldwide, 
mental health problems affect 10-20% of children and adolescents (Kieling et al., 2011). 
Yet, while effective interventions for mental health problems are available (Weisz et al., 
2006), the majority of adolescents with mental health issues, in particular mood and 
anxiety disorders, do not receive treatment for these problems (Merikangas et al., 2011). 
Child and adolescent mental health problems cause individual and familial suffering and 
are associated with longstanding costs to society, for instance related to education and 
health care (Belfer, 2008). Furthermore, experiencing mental health problems during 
childhood or adolescence is associated with an increased risk of having a mental health 
disorder in adulthood (Mulraney et al., 2021). In order to reduce the burden and costs 
of mental health problems, as well as prevent persistent problems in adulthood, it is 
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important to provide accessible and effective mental health services (McGorry et al., 
2011). Moreover, as some adolescents are hard to reach (e.g., adolescents with lower 
educational levels; Bonevski et al., 2014) and many adolescents, in particular ethnic 
minorities, do not receive treatment for their (emerging) mental health problems 
(Merikangas et al., 2011), it is essential to promote equal access to mental health care 
for adolescents, regardless of their ethnic identity or educational background.

Stress and mental health
Perceived stress often reflects psychological stress, which is the condition or feeling 
(i.e., mental or emotional strain or tension) that results from demanding situations 
or circumstances, of which the individual perceives that it exceeds their personal, 
psychological, or social resources (Lazarus, 1966). Symptoms of perceived stress 
encompass worrying, exhaustion, or concentration problems (Schraml et al., 2011; 
Valizadeh et al., 2012). At a physiological level, situations or circumstances that are 
appraised as threatening or challenging (i.e., stressors), evoke a stress response. First, 
in response to a stressor, the fight-or-flight response is triggered. To ensure that an 
individual is alert and attentive and can quickly respond to the stressor, (involuntary) 
physiological changes occur, including increased blood pressure (BP), heart rate (HR), 
and respiratory rate (Charmandari et al., 2005; Jezova et al., 2004). After the passing of 
the stressor, the body returns to its normal state (Charmandari et al., 2005). Second, the 
stress response triggers the release of the hormone cortisol that influences many bodily 
functions, such as the immune system, the metabolism of the body, and the regulation 
of emotions and mood (Tsigos & Chrousos, 2002), necessary to respond to stressors 
(Nesse et al., 2016). Chronic or high levels of stress can dysregulate the stress system by 
persistently activating the stress response, consequently causing the body to stay in the 
fight-or-flight modus (i.e., constant state of alertness; Charmandari et al., 2005), which 
has been associated with negative outcomes, such as increased mental health problems 
(Charmandari et al., 2005; Miller & O’Callaghan, 2002; Snyder et al., 2017). Overall, stress is 
an important factor contributing to adolescents’ vulnerability to mental health problems 
(Romeo, 2010), which makes it a promising target to promote adolescent mental health.

School and social stress
The most common and intense negative stressors experienced by adolescents are 
related to the family (e.g., issues with parents), the school (e.g., school pressure), the self 
(e.g., health issues), and peers (e.g., romantic issues; Núñez-Regueiro & Núñez-Regueiro, 
2021). It is not surprising that causes of stress in adolescents are often related to the 
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school and social situations (Anniko et al., 2019; Núñez-Regueiro & Núñez-Regueiro, 
2021), as adolescents spend most of their time at school (Hofferth, 2009) and the 
social environment is increasingly important (in particular peer interaction; de Goede 
et al., 2009). School-related stressors encompass, for example, school pressure (e.g., 
taking exams), school performance (e.g., keeping up with school work), and academic 
difficulties (e.g., poor grades; Anniko et al., 2019; Núñez-Regueiro & Núñez-Regueiro, 
2021). In the Netherlands, one third of adolescents in secondary school experience 
stress and pressure from school (Kleinjan et al., 2020; Stevens et al., 2018). Moreover, 
worldwide increases in school stress have been demonstrated in the last years, 
especially in higher income countries (Cosma et al., 2020, 2021; Stevens et al., 2018). 
Stressors related to social situations include issues or arguments with parents (e.g., 
being punished or misunderstood by parents), romantic issues (e.g., break up), and 
being bullied or teased by peers (Anniko et al., 2019; Núñez-Regueiro & Núñez-Regueiro, 
2021). In the Netherlands, one in ten adolescents experience stress related to social 
problems, such as problems or disagreements at home or quarrels with others (Kleinjan 
et al., 2020). Interpersonal relationships can play a dual role: Relationships with others 
can cause stress (e.g., conflicts), while at the same time they can act as social support 
sources to protect against stress (e.g., help-seeking behavior, receiving help; Camara 
et al., 2017). However, almost half of adolescents experience limited family and peer 
support worldwide (i.e., 28% and 40%, respectively; Inchley et al., 2020; Stevens et al., 
2018). Given that stressors related to school and social situations are most salient in 
adolescents (Núñez-Regueiro & Núñez-Regueiro, 2021), school and social stress could 
be important targets to improve adolescents’ mental health, for example by increasing 
coping or interpersonal skills to deal with school or social stressors.

COVID-19 pandemic
One major stressor of the past two years was the global outbreak of the coronavirus 
disease 2019 (COVID-19) pandemic and accompanied government measures to 
prevent the spread of the virus, which affected society at large. Governments enforced 
lockdowns, including social distancing measures, travel limitations, prohibition of public 
gatherings, and closing of public spaces, drastically changing the daily lives of individuals. 
Adolescents might be especially susceptible to these changes, as they are vulnerable to 
stressful or negative experiences (Blakemore, 2019). For instance, during adolescence, 
the social environment becomes increasingly important, in particular the interaction 
with and influence of peers (Blakemore & Mills, 2014; de Goede et al., 2009). However, 
due to the social distancing measures, together with the closing of public spaces (e.g., 
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schools, sport clubs) and the advice for parents to work from home, adolescents and their 
families were forced to spend most of their time together, at home. Hence, adolescents’ 
possibilities for (physical) social experiences outside the family home were limited. The 
COVID-19 pandemic and accompanying measures, including the uncertainty about the 
restrictions, the changing demands regarding school, and the restrictions on physical 
peer interactions, could be stressful and concerning for adolescents, which might result 
in negative consequences for their mental health. Previous research conducted at the 
beginning of the COVID-19 pandemic indicated that adolescents were very concerned 
about the pandemic, in particular related to school and social situations (Ellis et al., 2020; 
Magson et al., 2020; Muñoz-Fernández & Rodríguez-Meirinhos, 2021). Research in the first 
months of the pandemic suggests that the COVID-19 pandemic had a negative impact 
on adolescent mental health, as increased distress, depressive, and anxiety symptoms 
were observed in adolescents from before to during the COVID-19 pandemic (Hussong 
et al., 2021; Magson et al., 2020; Munasinghe et al., 2020; Rogers et al., 2021).

Nevertheless, it is likely that not all adolescents experience negative mental health 
consequences of the COVID-19 pandemic, and some might even benefit from the 
enforced measures. One might expect educational, social, and mental health challenges 
for adolescents during the COVID-19 pandemic (Dvorsky et al., 2020), as schools were 
closed and families were forced to spend most of their time together (e.g., causing 
more conflicts or arguments). Moreover, some adolescents might be especially prone 
to negative consequences of the COVID-19 pandemic, such as adolescents with elevated 
symptoms of stress, anxiety, or depression, as these adolescents tend to worry about 
uncertain and unpredictable situations. Indeed, previous research showed that having 
mental health problems before the pandemic predicted higher levels of COVID-19-related 
burden and internalizing problems during the pandemic (Brailovskaia & Margraf, 2020; 
Hafstad et al., 2021). Nonetheless, adolescents that struggle in the traditional school 
environment might excel in the remote (home) learning environment (Dvorsky et al., 
2020). Furthermore, some adolescents might elude negative challenges as the home 
confinement might provide opportunities for them, such as more time for their family 
or personal activities (e.g., discovering new hobbies or talents; Dvorsky et al., 2020). In 
other words, some adolescents might be resilient to the negative effects of the pandemic. 
Resilience is defined as the capacity to successfully adapt or recover from significant 
adversity (e.g., threatening situations, such as a natural disaster), preventing problem 
development of at-risk youth (Masten, 2007). For example, adolescents with specific 
characteristics or resources, such as high levels of self-esteem or social support, might 
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be able to counteract the potential negative effects on their mental health, as they can 
effectively cope with the consequences of the pandemic. How adolescents experience 
and deal with the pandemic might have consequences for future challenges, such as 
school or mental health problems (Wade et al., 2020). Therefore, it is important to acquire 
longitudinal insights about prepandemic factors that affect levels of (mental health) 
problems, to identify adolescents who might need help and support (i.e., adolescents 
at risk for later adverse outcomes). Yet, information about the influence of psychological 
functioning before the pandemic, as well as longitudinal effects in youth, is limited in the 
COVID-19 pandemic literature (Singh et al., 2020; Wade et al., 2020).

School-based intervention programs to reduce stress
To counteract the potential negative effects of stress and related mental health problems 
in adolescents, several interventions have been developed to address stress, with some 
of these interventions implemented in schools (Rew et al., 2014). The school environment 
can be a powerful context to address psychological needs of adolescents, given that 
adolescents spend a lot of time at school (Hofferth, 2009) and schools are important 
for stimulating adolescents’ emotional, social, and cognitive development (Roeser et 
al., 2000). As not all young people receive mental health care (Merikangas et al., 2011), 
some adolescents with psychological needs may only come into contact with youth 
(mental health) care very late or with serious problems (e.g., after receiving a clinical 
diagnosis). Schools may stimulate the use of mental health care, as intervention programs 
implemented within schools have the potential to reach large and diverse groups of 
adolescents, for instance adolescents with less apparent problems or adolescents who 
are unlikely to search for care outside the school context (i.e., traditional mental health 
settings; Stephan et al., 2007). Moreover, school-based intervention programs increase 
the accessibility to mental health care by reducing barriers, such as transportation and 
stigma associated with seeking support (Stephan et al., 2007). As such, schools may 
promote equal opportunity and access to mental health care for adolescents, regardless 
of their ethnic identity or educational background.

School-based intervention programs are strategies that are implemented in school 
settings to improve the (mental) health and well-being of students, for instance 
intervention programs to reduce problem behavior (e.g., depression, anxiety, drug or 
alcohol use, bullying). Three main types of approaches can be distinguished: Universal, 
targeted/selected, and indicated/intensive interventions (Kratochwill et al., 2004). 
First, universal interventions take a whole school or class approach, and are aimed at 
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populations independent of risk status (e.g., all students in a class or school), for example 
anti-bullying programs or early literacy instruction (Kratochwill et al., 2004). Advantages 
are that individuals are not labeled or stigmatized and that it prepares for subsequent 
targeted interventions. Yet, universal interventions are expensive, have generally small 
benefits for individuals, and may have the largest effect for participants with the lowest 
risk (Offord, 2000). Second, selected interventions target groups who are at risk of 
developing problems, for instance reading programs or programs targeting depression 
or anxiety (Kratochwill et al., 2004). Advantages are the possibility of addressing problems 
at an early stage (i.e., before they become severe) and the potential of being efficient, 
because the program is directed only at the at-risk group. However, disadvantages 
include potential labeling and stigmatization, as well as difficulties with screening 
and identifying the at-risk group (Offord, 2000). Third, indicated interventions target 
individuals with detectable risk factors (e.g., symptoms of mental health problems), who 
need more intensive and comprehensive care (Kratochwill et al., 2004).

Given that some form of stress is often faced and experienced by adolescents, focusing 
on stress as a starting point to talk about and improve mental health might be an 
appealing approach to promote adolescents’ mental health. Targeting stress may be 
a promising way to reduce stigma of seeking mental health care and may lower the 
threshold for adolescents to accept and use such psychological support. This may 
contribute to earlier support for adolescents with psychological needs. Hence, school-
based intervention programs focusing on stress reduction may be more appealing for 
adolescents than mental health interventions targeting anxiety or depression, as stress-
reduction programs are likely less stigmatizing and may be perceived by adolescents as 
an approachable, low-threshold, and encouraging way to address their psychological 
needs. Some of the developed intervention programs to address heightened stress 
levels in adolescents target stress reduction directly, while other programs address 
stress reduction as an indirect or secondary target. To reduce stress and promote 
mental health of adolescents, different approaches are used, including mindfulness 
(i.e., bringing attention to the present moment through meditation and awareness), 
relaxation exercises (e.g., muscle, visualization-based, or progressive relaxation), and 
cognitive-behavioral techniques (e.g., emotion regulation, problem-solving; Rew et al., 
2014). Although school-based intervention programs show potential in reducing stress 
(Kraag et al., 2006; Rew et al., 2014), not all studies show positive results (Feiss et al., 2019). 
Furthermore, the neurobiological effects of stress-reduction intervention programs 
are not yet clearly understood (Pascoe, Thompson, Jenkins, et al., 2017), in particular 
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programs for adolescents. Additionally, in order to develop effective intervention 
programs and select the best program for a specific population, it is important to 
investigate moderators of program effectiveness to detect which intervention programs 
or components work best and which subgroups benefit the most (Kraemer et al., 2002). 
Overall, more robust knowledge about the effectiveness of school-based intervention 
programs promoting adolescent mental health, by reducing psychological and 
physiological stress, is necessary.

Targeted school-based skills-training programs to reduce school or 
social stress
School-based intervention programs addressing school or social stress may be 
particularly promising to prevent adolescent mental health problems, as the most 
salient stressors for adolescents encompass stress related to school and social situations 
(Núñez-Regueiro & Núñez-Regueiro, 2021). Although previous research demonstrated 
that targeted school-based intervention programs (focusing on general stress and 
depression) were more effective than universal intervention programs (Feiss et al., 
2019; Stice et al., 2009; Werner-Seidler et al., 2017), knowledge about the effectiveness 
of targeted school-based skills-training programs addressing specific forms of stress 
(i.e., school and social stress) is scarce.

Programs to improve skills to deal with performance anxiety, a form of anxiety which 
is positively associated with school-based distress (Fernández-Sogorb et al., 2021), 
may be beneficial for adolescents to improve their mental health. Previous research 
showed the potential of school-based intervention programs, consisting of biofeedback 
and cognitive and/or behavioral frameworks, in reducing test anxiety (i.e., a situation-
specific form of (performance) anxiety; von der Embse et al., 2017) and improving mental 
health outcomes, such as stress, internalizing problems, and self-esteem (Bradley et 
al., 2010; O’Driscoll & McAleese, 2021; Putwain & von der Embse, 2021; Soares & Woods, 
2020; von der Embse et al., 2013; Weems et al., 2014; Yahav & Cohen, 2008). However, 
methodological issues, such as the frequent use of uncontrolled or nonrandomized 
study designs, limit the robustness of previous studies’ results. Furthermore, available 
research focuses mainly on test anxiety, leaving results for the more general measure of 
performance anxiety unknown. With regard to social stress, learning or improving skills 
to initiate and maintain positive social relationships (e.g., communication, assertiveness) 
may improve adolescents’ mental health (Eskin, 2003), as dysfunctional relationships 
and factors that disrupt the relationship or interaction with others can trigger stress 
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(Ditzen & Heinrichs, 2014; Juth & Dickerson, 2013). Previous studies demonstrated the 
potential of school-based programs to improve social and emotional skills, as well 
as mental health outcomes, such as emotional distress and internalizing problems 
(Durlak et al., 2011; Gaspar et al., 2018; Schonert-Reichl & Lawlor, 2010). However, only 
universal intervention programs (i.e., aimed at the entire student body) were examined. 
Taken together, knowledge about the effectiveness of specific, targeted school-based 
intervention programs promoting adolescent mental health, addressing either skills to 
deal with performance anxiety or social skills, is scarce.

The present dissertation
The current dissertation is part of a larger project focusing on mental health in 
adolescents, aiming to improve the use of mental health care for a diverse group of 
adolescents (in terms of ethnic identity and educational background), by offering 
accessible and low-threshold intervention programs at schools. In order to address the 
gaps in the current literature, the present dissertation aims to increase the knowledge on 
the effectiveness of school-based intervention programs promoting adolescent mental 
health by targeting (school or social) stress, as well as investigate the impact of the COVID-
19 pandemic on adolescents’ mental health. Figure 1.1 presents the conceptual model 
of the current dissertation. The first goal is to provide an overview of the effectiveness 
of school-based intervention programs, by conducting two meta-analyses. The results 
of the effectiveness of such programs on reducing adolescents’ psychological and 
physiological stress levels are reported in Chapter 2 and 3, respectively. The second 
goal is to gain insight into the effectiveness of two targeted school-based skills-training 
programs promoting adolescent mental health, by addressing either school stress 
(i.e., skills to deal with performance anxiety) or social stress (i.e., social skills). Two 
randomized controlled trials (RCTs) were conducted in a diverse sample of adolescents 
(e.g., regarding ethnic identity and educational level), to evaluate the effectiveness 
of these skills-training programs on program and mental health outcomes (Chapters 
4-6). Chapter 4 contains the study protocol, which describes the effectiveness study in 
detail, including the study design and the used instruments. Challenges and lessons 
learned in implementing and evaluating these school-based skills-training programs are 
discussed in Chapter 5. The findings of the effectiveness of both skills-training programs 
(i.e., addressing either performance anxiety or social skills) on program and mental health 
outcomes are reported in Chapter 6. An unexpected mental health risk for adolescents 
was the COVID-19 pandemic and accompanied government measures, which occurred 
during implementation and data collection of the effectiveness study. Our third goal 
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is, therefore, to examine the effects of the COVID-19 pandemic on adolescents’ mental 
health. Chapters 7 and 8 present the findings of the impact of the COVID-19 pandemic on 
adolescents’ COVID-19-related concerns and mental health, respectively. Finally, Chapter 
9 contains a discussion of the findings of the current dissertation, as well as its strengths 
and limitations, and provides scientific and practical implications and recommendations 
for future research.

Figure 1.1 Conceptual model of the current dissertation
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CHAPTER 2

Can Schools Reduce Adolescent 
Psychological Stress?
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van Loon, A. W. G., Creemers, H. E., Beumer, W. Y., Okorn, A., Vogelaar, S., Saab, N., Miers, A. C., 

Westenberg, P. M., & Asscher, J. J. (2020). Can schools reduce adolescent psychological stress? A 

multilevel meta-analysis of the effectiveness of school-based intervention programs. Journal of 
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ABSTRACT

Increased levels of psychological stress during adolescence have been associated with 
a decline in academic performance, school dropout and increased risk of mental health 
problems. Intervening during this developmental period may prevent these problems. 
The school environment seems particularly suitable for interventions and over the 
past decade, various school-based stress reduction programs have been developed. 
The present study aims to evaluate the results of (quasi-)experimental studies on the 
effectiveness of school-based intervention programs targeting adolescent psychological 
stress and to investigate moderators of effectiveness. A three-level random effects meta-
analytic model was conducted. The search resulted in the inclusion of k = 54 studies, 
reporting on analyses in 61 independent samples, yielding 123 effect sizes (N = 16,475 
individuals). The results indicated a moderate overall effect on psychological stress. 
Yet, significant effects were only found in selected student samples. School-based 
intervention programs targeting selected adolescents have the potential to reduce 
psychological stress. Recommendations for practice, policy and future research are 
discussed.

Keywords: Psychological Stress; Meta-Analysis; Adolescent; School-based Intervention 
Programs.
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INTRODUCTION

Stress – the condition or feeling that results when individuals perceive that the demands 
of a situation exceed their personal, psychological or social resources (Lazarus, 1966) – 
seems to be a significant worldwide problem for both adolescents (Klinger et al., 2015) 
and adults (Schaufeli et al., 2009). In adolescence, a developmental period characterized 
by increased stress-sensitivity (Romeo, 2013), high levels of stress have been linked to 
various negative associates, including reductions in academic performance (Kaplan et al. 
2005), school drop-out (Dupéré et al., 2015), increased mental health problems (Snyder 
et al., 2017), and reduced well-being (Chappel et al., 2014). In order to prevent adverse 
development, it is important to address heightened stress levels during adolescence. 
Over the past decade, various school-based intervention programs have been 
implemented to reduce adolescent stress and accompanying effectiveness studies have 
been conducted. As knowledge on the overall effectiveness of such programs and factors 
influencing their effectiveness is limited, it is important to conduct an extensive meta-
analysis. The current multilevel meta-analytic study therefore examined the effectiveness 
of school-based intervention programs in reducing adolescent psychological stress and 
which study, sample and intervention characteristics influence program effectiveness.

The school environment seems particularly suitable for intervention programs to reduce 
stress. Adolescents spend a substantial part of their time – on average six hours per 
school day – in school (Hofferth, 2009), which makes the school an important context 
for cognitive development, as well as the development of social skills and emotional 
control, relevant for adequately dealing with stress (Resurrección et al., 2014). Since 
enhanced social and emotional functioning is beneficial for academic performance and 
school success (Zins et al., 2007), schools may benefit from implementing interventions 
that aim to improve social and emotional functioning. Moreover, school-based mental 
health services have been associated with a lower stigma and a greater utilization rate, 
especially among ethnic minority adolescents (Stephan et al., 2007). As such, school-
based intervention programs provide a promising environment for low-threshold care, 
with the potential to also reach adolescents who are reluctant to search for care outside 
the school environment.

Over the past decade, various school-based intervention programs targeting adolescent 
stress have been developed. Some of these programs directly target stress, while other 
programs address stress as an indirect treatment aim. Moreover, to reduce stress and 



584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon
Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022 PDF page: 24PDF page: 24PDF page: 24PDF page: 24

24

Chapter 2

improve well-being of adolescents, these programs offer different approaches and apply 
various hypothesized mechanisms of change. For example, mindfulness (i.e., bringing 
non-judgmental attention to the present moment through meditation techniques and 
awareness exercises), relaxation exercises (e.g., progressive relaxation, muscle relaxation, 
visualization-based relaxation) and life skills training, comprising different cognitive-
behavioral techniques (e.g., emotion regulation, problem-solving, conflict resolution), 
are often used (Rew et al., 2014). In terms of effectiveness, some studies on school-based 
stress intervention programs have yielded positive results (e.g., De Wolfe & Saunders, 
1995; Jellesma & Cornelis, 2012; White, 2012), whereas other studies indicated that 
interventions were not effective in reducing stress (e.g., Lau & Hue, 2011; Terjestam et 
al., 2016; Lang et al., 2017).

The conflicting results of earlier studies are an important reason to conduct a meta-
analysis to assess the effectiveness of school-based intervention programs in reducing 
adolescent psychological stress. Reportedly, there are only three reviews of the literature 
in this area (Feiss et al., 2019; Kraag et al., 2006; Rew et al., 2014). In their meta-analytic 
review, Kraag et al. (2006) investigated the effectiveness of school-based universal 
intervention programs targeting stress in children and adolescents. They demonstrated 
that these programs were effective in decreasing stress symptoms. Such promising 
results were supported by a narrative review on the effectiveness of stress reduction 
interventions in adolescents from community and clinical populations (Rew et al., 2014). 
In contrast, Feiss et al. (2019) showed that school-based stress prevention programs did 
not reduce stress symptoms in adolescents. In addition to generating conflicting findings, 
previous reviews bear a number of limitations. First, particularly the reviews by Kraag et 
al. (2006) and Rew et al. (2014) suffer from low quality of the included studies, limiting the 
robustness of their results. Second, Kraag et al. (2006) and Feiss et al. (2019) performed 
a traditional meta-analysis, a technique that does not allow the inclusion of multiple 
relevant effect sizes within studies. Third, Feiss et al. (2019) focused on school-based 
programs in the United States and based their meta-analysis on only four studies that 
assessed the effectiveness of such programs in terms of stress reduction. As such, their 
results do not inform us about the overall effectiveness of school-based intervention 
programs targeting stress in adolescents.

Because of these limitations, as well as the widespread implementation of school-based 
stress reduction programs and accompanying effectiveness studies since publication of 
the comprehensive review by Kraag et al. (2006), it is important to update the findings 



584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon
Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022 PDF page: 25PDF page: 25PDF page: 25PDF page: 25

25

Effects of school-based intervention programs on psychological stress

2

and conduct a new extensive meta-analysis. Consistent with Feiss et al. (2019), the 
present study included intervention programs in general adolescent populations (i.e., 
community samples) as well as selected adolescent populations (i.e., samples based 
on self-selection or screening, for instance on high stress or anxiety levels), given the 
potential of targeted interventions to be more efficient and to address problems early 
on (Offord, 2000). Indeed, Feiss et al. (2019) demonstrated that targeted interventions 
yielded greater reductions in stress than universal interventions. Furthermore, the 
current study advances previous literature by performing a multilevel meta-analysis 
to fully exploit the available research data (i.e. allowing the inclusion of all relevant 
effect sizes per study) and generate more statistical power (Assink & Wibbelink, 2016). 
This increased power ensures that extensive moderator analyses can be conducted. 
Investigating moderators is of crucial importance to better understand study results and 
to detect which interventions or components work best and which subgroups benefit 
most (Kraemer et al., 2002). This knowledge is necessary for the development of effective 
interventions and the selection of the best intervention for a specific population.

Based on previous meta-analyses on the effectiveness of intervention programs in 
youth, various study, sample and intervention characteristics may moderate program 
effectiveness. In terms of study characteristics, type of stress measured, publication 
year, publication status, study quality, the (in)dependence of authors, type of control 
condition, study design and timing of measurements were deemed important to 
consider. With regard to type of stress, effectiveness may vary across specific types of 
stress, such as school stress (e.g., pressure from study and worrying about grades or 
workload) or social stress (i.e., stress that stems from interpersonal relationships or from 
the social environment in general, such as the adolescents’ home life). Whether the study 
was performed recently or not might moderate the effectiveness, since the likelihood of 
reporting null-results has increased over the last two decades (Kaplan and Irvin 2015). 
However, previous research demonstrated no difference in publication year (Zoogman 
et al., 2015). Larger effects have been found for published versus unpublished studies 
(Conley et al., 2016), lower versus higher quality studies (Kraag et al., 2006), studies with 
quasi-experimental designs versus randomized controlled trials (RCTs) (Suter & Bruns, 
2009) and studies by researchers who developed the intervention program they studied 
versus independent researchers (Petrosino & Soydan, 2005). Moreover, comparison with 
active versus passive control groups may impact findings of effectiveness studies (Feiss 
et al., 2019), and should therefore be considered. Furthermore, it is important to not 
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only focus on post-intervention assessments, but also on follow-up assessments to 
investigate the long-term effects of school-based intervention programs.

Additionally, sample characteristics may affect the magnitude of the effects of 
school-based programs on stress reduction, for example age, gender distribution, 
socioeconomic status (SES) and ethnicity. A higher likelihood of effectiveness of 
intervention programs has been found in older versus younger samples and in 
samples with a higher proportion of females (Stice et al., 2009). Participants with low 
socioeconomic or minority backgrounds might respond differently to school-based 
intervention programs, possibly related to the implementation of the program. More 
specifically, schools in disadvantaged areas often suffer from various problems, such as 
high levels of unemployment, high staff turnover, poor facilities and lack of resources 
(Harris & Chapman, 2004). This might make it more difficult to adequately implement 
intervention programs, resulting in lower effectiveness (Durlak et al., 2011). Furthermore, 
interventions in selected high-risk samples versus community samples (Stice et al., 2009), 
and targeted compared to universal intervention programs (Feiss et al., 2019) have 
been found to be more effective, suggesting that intervention programs generate more 
positive changes if problems are more severe at the start of the intervention. Moreover, 
it is possible that the selection method for including participants moderates program 
effectiveness. Inclusion based on self-selection might be more effective than inclusion 
based on screening, because it is likely that self-selected participants are more motivated 
to attend and actively participate in an intervention program (Stice et al., 2009).

Finally, there are some intervention characteristics that may affect the effectiveness of 
school-based intervention programs targeting psychological stress, including intensity, 
type of instructors and components and focus of the program. Previous meta-analyses 
demonstrated larger effects for less intensive interventions (Stice et al., 2009), and 
interventions delivered by external professionals (e.g. mental health professionals) 
as opposed to professionals working at the involved schools (Werner-Seidler et al., 
2017). Moreover, techniques taught in intervention programs may affect effectiveness, 
with problem solving and emotional coping skills showing larger effects compared 
to relaxation techniques (Kraag et al., 2006). Whether or not the intervention directly 
addresses stress reduction might influence program effectiveness, because intervention 
programs with a direct focus on stress reduction may generate larger effects than 
interventions that address stress indirectly.
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Current study
Given the increased number of school-based intervention programs targeting 
psychological stress in adolescents, and the limited knowledge on their overall 
effectiveness and factors influencing program effectiveness, it is important to conduct 
a new extensive meta-analysis. The current multilevel meta-analysis therefore aimed to 
determine the effectiveness of different school-based intervention programs in reducing 
psychological stress in adolescents. The second aim was to investigate which study 
(i.e., type of stress, publication year, publication status, study quality, study design, (in)
dependence of authors, type of comparison condition, timing of measurements and 
time to follow-up), sample (i.e., age, gender, SES, ethnicity, target group and selection 
method), and intervention characteristics (i.e., intensity, type of instructor, components 
and focus of intervention) moderate the effectiveness of these programs.

School-based intervention programs were expected to reduce psychological stress 
in adolescents (Kraag et al., 2006). Larger effects were expected for published versus 
unpublished studies (Conley et al., 2016), for lower versus higher quality studies (Kraag 
et al., 2006), for studies by researchers who developed the intervention program they 
studied versus independent researchers (Petrosino & Soydan, 2005), for studies with 
quasi-experimental designs versus RCTs (Suter & Bruns, 2009) and for studies with 
active compared to passive control groups (Feiss et al., 2019). Larger effects were 
also expected for older, female samples (Stice et al., 2009), for samples with lower 
proportions of participants with low socioeconomic and minority backgrounds, and 
for selected samples, particularly based on self-selection (Stice et al., 2009). Furthermore, 
less intensive programs (Stice et al., 2009), intervention programs given by external 
professionals as opposed to professionals working at the involved schools (Werner-
Seidler et al., 2017), having problem solving and emotional coping skills versus relaxation 
techniques as a component (Kraag et al., 2006), and that directly versus indirectly 
addressed stress reduction were expected to have larger effects. For type of stress, 
publication year and timing of measurements no hypotheses were formulated.
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METHODS

The current study adhered to PRISMA guidelines (Moher et al., 2009).

Selection criteria
Available studies were searched that investigated the effects of school-based intervention 
programs on psychological stress in adolescents, meeting the following inclusion criteria: 
1) studies had to evaluate the effectiveness of a school-based intervention program 
promoting psychosocial functioning (e.g., stress reduction, mental health, well-being, 
or coping skills), 2) studies had at least one psychological stress outcome, measured 
with self-report questionnaires, 3) studies had to target adolescents, with a mean 
age of 10 to 18 years old at the start of the intervention, 4) studies had to compare 
an experimental group and a control group, 5) studies had to include pre- and post-
intervention assessment measures and/or follow-up assessment measures, 6) studies 
had to be written in English and 7) studies had to have available statistics suitable for 
performing meta-analyses (i.e., statistics to extract an effect size).

Search strategy
Through a systematic computer search, relevant publications were identified using 
the search engines Cumulative Index to Nursing and Allied Health Literature (CINAHL), 
PubMed, Education Resources Information Center (ERIC), PsycINFO and Cochrane. The 
search period was – since records began – up until June 2019, and four search terms were 
used. The search strings were “intervention* or program*” in combination with “stress 
or distress” in combination with “adolesc* or child or children or youth” in combination 
with “controlled clinical trial or controlled trial or random* or experiment* or comparison 
group* or controls or control condition* or control group* or control subject* or no 
treatment group* or waiting list or wait list or waitlist or treatment as usual or care as 
usual”. In addition, not statements were used to exclude studies that involved oxidative 
stress, distress syndrome, parenting stress, immunization, vaccination or venipuncture, 
studies that involved animals, infants, toddlers, preschool or kindergarten, studies about 
pregnancy, neonatal and prenatal, and study protocols, reviews and meta-analyses. 
Google Scholar was used to check the first 100 hits for missing relevant publications 
and to search for grey literature (i.e., unpublished work). Furthermore, a manual search 
through the reference lists of the identified publications, relevant review (Rew et al., 2014) 
and meta-analyses (Feiss et al., 2019; Kraag et al., 2006) was conducted.
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Coding of studies
A detailed coding system was used to register study characteristics, outcome variables 
and moderators. All studies were coded by the first author. A subsample of the studies 
was double coded by either of two other researchers and responses of the two coders 
were compared (Inter-rater reliability (IRR) was 89,8% for a subset of 42,6% of the studies). 
Inconsistent responses were discussed with a fourth researcher to reach consensus. 
Effect sizes were coded for psychological stress (e.g., perceived stress, symptoms of 
stress). Positive effect sizes reflect improvements in functioning in the intervention group 
when compared to the control group. The following study, sample, and intervention 
characteristics were coded as moderators.

Study characteristics were type of stress outcome (school stress versus social stress), 
publication year (as a continuous variable), publication status (published or not 
published), study design ((cluster) RCT or quasi-experimental study, with RCT defined 
as randomly allocating participants to the experimental or control group, cluster RCT 
defined as randomly allocating groups of participants, and quasi-experimental design 
defined as a controlled study without random assignment of groups), type of comparison 
condition (passive control versus active control, with passive control defined as no 
intervention, regular school activities and waitlist control, and active control defined as 
treatment-as-usual and other interventions), the independence of the authors (whether 
or not the authors owned or (co-)developed the intervention), timing of measurements 
(whether the measurement was post-intervention or at follow-up, with post-intervention 
defined as measurement immediately after completion of the intervention and follow-up 
defined as measurement after the post-intervention measurement), time to follow-up (in 
weeks) since completion of the intervention (as a continuous variable), and study quality 
(as a continuous variable). The Quality Assessment Tool for Quantitative Studies (Thomas 
et al., 2004) was used to assess study quality, based on the characteristics selection bias, 
study design, confounders, blinding, data collection methods (validity and reliability) and 
withdrawals and dropout. Each variable was scored with 0 (not accounted for/missing), 
1 (somewhat accounted for) and 2 (completely accounted for). Using these six variables, 
a total quality score was calculated for each study (range 0-12).

Sample characteristics were target group (non-selected or selected student samples, with 
non-selected students defined as samples of students from the general population and 
selected students defined as samples of students who self-selected or were selected 
based on prior screening), selection method (self-selection versus selection based on 
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prior screening, such as participants self-selecting for an optional program or participants 
screened on high stress or anxiety levels), percentage of boys (as a continuous variable), 
percentage of low SES (i.e., low income, analyzed as a continuous variable), percentage 
of minorities (i.e., non-Caucasian, analyzed as a continuous variable) and mean age of 
the adolescents (if mean age was not reported, the midpoint of the age range was used, 
analyzed as a continuous variable).

Intervention characteristics were whether or not the intervention included the most often 
used stress reduction techniques (Rew et al., 2014), i.e., mindfulness (yes or no), relaxation 
exercises (yes or no) and cognitive-behavioral techniques (yes or no), intensity of the 
intervention (session duration multiplied by frequency of sessions; if session duration 
was reported as “a lesson”, the average of 45 minutes was used, analyzed as a continuous 
variable), type of instructors (specialized instructors or other instructors, including school 
personnel or researchers) and program target (whether stress reduction was a direct 
target of the intervention program or an indirect program target, based on the presence 
or absence of components that directly target stress management). Interventions with 
stress reduction as a direct program target included components to train mindfulness, 
yoga, relaxation or coping skills to manage stress, whereas interventions with stress 
reduction as an indirect program target included activities such as gardening or 
swimming, or components to train general coping or social skills. Program integrity 
(i.e., whether the intervention was applied according to protocol) was initially coded, 
but eventually not included as a moderator because few studies reported information 
about program integrity.

Analysis of effect sizes
Using an online effect size calculator (Wilson, n.d.), Cohen’s d’s were calculated for 
each effect size indicating the effectiveness of school-based intervention programs 
on psychological stress on the basis of differences between adolescents receiving an 
intervention program and adolescents in a control group. In most cases, Cohen’s d was 
calculated based on means and standard deviations (SD) or standard errors (SE). Group 
differences were computed for both pre- and post-intervention and pre-intervention d’s 
were subtracted from post-intervention d’s to account for baseline differences between 
groups (e.g., van der Stouwe et al., 2014). When there were no means and SD/SE reported 
(13,8% of the total number of effect sizes), Cohen’s d was calculated based on mean 
difference scores, t-, F- or chi-square values. A small effect size was considered d = 0.20, 
a moderate effect size d = 0.50 and a large effect size d = 0.80 (Cohen, 1988). Dummy 
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variables were computed for the categorical moderators and continuous moderators 
were mean centered.

A three-level meta-analytic model was used in R to calculate an overall effect size and 
to conduct moderator analyses (Assink & Wibbelink, 2016), thereby taking into account 
the dependency of multiple effect sizes from the same study (van den Noortgate et 
al., 2013). Three levels of variance were included in the model: the sampling variance 
of each effect size (level 1), the within-study variance of effect sizes in the same study 
(level 2) and the between-study variance of effect sizes from different studies (level 3). 
The overall effect was estimated using an intercept-only model for psychological stress. 
The analysis was repeated after removal of outliers (i.e., extreme effect sizes, with an 
Interquartile Range (IQR) > 3) (Elbaum et al., 2000). Separate log-likelihood tests were 
performed to test if there was significant variance within (level 2) and between (level 3) 
studies (i.e., significant heterogeneity). If there was significant heterogeneity for at least 
one of the levels, moderator analyses were performed. In that case, possible moderators 
were included in the three-level intercept model (Assink & Wibbelink, 2016). The Knapp 
and Hartung-method (Knapp & Hartung, 2003) was applied, resulting in a decreased 
risk of Type 1-errors (Assink & Wibbelink, 2016). Moderators were only included if there 
were at least three effect sizes for the specific moderator and at least one effect size per 
category of the moderator.

Publication bias
It is important to consider publication bias when conducting a meta-analytic study, 
because it is more likely that studies with positive results are published compared 
to studies that have negative or non-significant results, which could result in an 
underrepresentation of studies with minimal or negative effects. First, Rosenthal’s fail-
safe test was performed, indicating no publication bias when the fail-safe N exceeds 
the critical value (derived by the formula 5 x k + 10, where k is the number of studies) 
(Rosenthal, 1979). The critical value represents the number of studies with null results 
needed to make the overall result nonsignificant. Second, the funnel plot was visually 
inspected to detect asymmetry, which is an indication for publication bias. Third, in 
accordance with the Egger’s asymmetry test (Egger et al., 1997), a multilevel analysis 
was conducted with the sampling variance as a moderator to detect small study biases. 
Fourth, a trim and fill analysis was performed to test the influence of missing effect sizes 
on the results by repeating the meta-analysis after imputing the missing effect sizes 
(Duval & Tweedie, 2000b, 2000a).
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RESULTS

Study selection
As displayed in the flowchart (Figure 2.1), the electronic search identified 4,398 unique 
hits for all databases after the removal of duplicates. After first selection by screening the 
title and abstract of the publications, 300 studies were potentially eligible. Following full 
text screening, 55 studies met the inclusion criteria. Of these 55 studies, six studies were 
excluded because they were earlier versions of included studies. The alternative search 
yielded 5 additional studies, which resulted in a final number of k = 54 included studies, 
reporting on analyses in 61 independent samples, yielding N = 123 effect sizes based on  
N = 9,196 participants in an intervention group and N = 7,279 participants in a control group.

Figure 2.1 Flow chart

 

Figure 2.1 
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All studies included in this meta-analytic review were issued between 1989 and 2019. 
Almost all studies were published, only 3 studies were not (i.e., dissertations). School or 
social stress, as an alternative to general stress, were examined in only 8 studies (based 
on 8 independent samples; 5 for school stress and 3 for social stress). Studies were 
(clustered) RCTs (37 studies, 41 independent samples) or quasi-experimental (17 studies, 
20 samples). Most studies (32 studies, 36 samples) used a passive control group. About 
half of the studies was written by independent authors (26 studies, 27 samples). Only few 
studies (17 studies, 17 samples) included follow-up measurements, ranging from 4 to 48 
weeks after the post-intervention assessment, with a mean of 17 weeks. Study quality 
ranged from 1 to 11, with a mean score of 6. Almost half (26 studies, 29 samples) included 
selected students, while the other half (28 studies, 32 samples) included non-selected, 
community sample students. Of the selected student samples, 16 were generated by 
screening and 13 by self-selection. Across samples, average age ranged between 10,3 
and 17,7 years with an overall mean of 14,6 years. The mean percentage of boys was 
41,4% (based on 58 samples), the mean percentage of minorities was 52,8% (based on 
22 samples) and the mean percentage of low SES was 42,2% (based on 20 samples). 
With regard to the intervention programs, 47 studies (53 samples) directly focused on 
stress reduction, while the other studies did not. In terms of intervention components, 
mindfulness was included in 19 studies (21 samples), relaxation techniques in 21 studies 
(25 samples) and cognitive behavioral techniques in 25 studies (28 samples). The intensity 
of the intervention programs ranged from 100 to 9900 minutes, with a mean of 1015 
minutes (based on 53 samples). Interventions were delivered by specialized instructors 
in 20 studies (22 samples) and by other instructors (e.g., school personnel, researchers) 
in 30 studies (35 samples). Details of the selected studies are provided in Table 2.1.



584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon
Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022 PDF page: 34PDF page: 34PDF page: 34PDF page: 34

34

Chapter 2

Ta
bl

e 
2.

1 
D

et
ai

le
d 

de
sc

rip
tio

n 
of

 th
e 

se
le

ct
ed

 s
tu

di
es

Au
th

or
s

N
Ag

e 
ra

ng
e,

 m
ea

n 
ag

e 
(S

D)
,

gr
ad

e,
 g

en
de

r, 
et

hn
ic

it
ya

St
ud

y 
de

si
gn

Ta
rg

et
 g

ro
up

 
(s

el
ec

ti
on

)
In

te
rv

en
ti

on
Pr

og
ra

m
 ta

rg
et

 
(s

tr
es

s r
ed

uc
ti

on
)

St
re

ss
 o

ut
co

m
eb

Be
nn

et
 a

nd
 D

or
je

e 
(2

01
6)

24
16

-1
8 

ye
ar

s,
 1

7.7
0 

(0
.7

3)
11

-1
2th

 g
ra

de
, 5

8%
 b

oy
s

Q
ua

si
-

ex
pe

rim
en

ta
l

Se
lf-

se
le

ct
ed

 
(v

ol
un

ta
ry

)
M

in
df

ul
ne

ss
-b

as
ed

 
st

re
ss

 re
du

ct
io

n
Di

re
ct

Ps
yc

ho
lo

gi
ca

l s
tr

es
s 

(D
AS

S,
 7

 it
em

s)
, 

pe
rc

ei
ve

d 
st

re
ss

 (b
od

y 
ba

ro
m

et
er

, 1
 it

em
)

Bl
ut

h 
et

 a
l. 

(2
01

6)
27

17
.0

9-
12

th
 g

ra
de

, 5
9%

 b
oy

s,
 8

2%
 

m
in

or
iti

es

RC
T

Se
lf-

se
le

ct
ed

 
(v

ol
un

ta
ry

)
Le

ar
ni

ng
 to

 
BR

EA
TH

E
Di

re
ct

Pe
rc

ei
ve

d 
st

re
ss

 (P
SS

, 
10

 it
em

s)

Bu
rc

kh
ar

dt
 e

t a
l. 

(2
01

6)
63

15
-1

8 
ye

ar
s

10
-1

1th
 g

ra
de

, 6
1%

 b
oy

s
Cl

us
te

r R
CT

Sc
re

en
ed

 (h
ig

h 
de

pr
es

si
on

, a
nx

ie
ty

, 
st

re
ss

 le
ve

ls
)

St
ro

ng
 M

in
ds

Di
re

ct
St

re
ss

 le
ve

ls
 (D

AS
S,

 7
 

ite
m

s)

Bu
tz

er
 e

t a
l. 

(2
01

7)
20

9
12

.6
4 

(0
.3

3)
7th

 g
ra

de
, 3

7%
 b

oy
s,

 4
7%

 
m

in
or

iti
es

Cl
us

te
r R

CT
Co

m
m

un
ity

Kr
ip

al
u 

Yo
ga

 in
 th

e 
sc

ho
ol

s
Di

re
ct

Pe
rc

ei
ve

d 
st

re
ss

 (P
SS

, 
10

 it
em

s)

Ca
m

pb
el

l e
t a

l. 
(2

01
9)

10
07

13
-1

9 
ye

ar
s,

 1
5.

96
 (1

.1
7)

9-
12

th
 g

ra
de

, 5
0%

 b
oy

s,
 3

0%
 

m
in

or
iti

es

Q
ua

si
-

ex
pe

rim
en

ta
l

Co
m

m
un

ity
.b

 (t
he

 M
in

df
ul

ne
ss

 
in

 S
ch

oo
ls

 P
ro

je
ct

)
Di

re
ct

Pe
rc

ei
ve

d 
st

re
ss

 (P
SS

, 
9 

ite
m

s)

Ca
rr

er
es

-P
on

so
da

 
et

 a
l. 

(2
01

7)
30

16
-1

8 
ye

ar
s,

 1
6.

80
50

%
 b

oy
s

RC
T

Se
lf-

se
le

ct
ed

 
(v

ol
un

ta
ry

)
M

in
df

ul
ne

ss
-b

as
ed

 
st

re
ss

 re
du

ct
io

n
Di

re
ct

Pe
rc

ei
ve

d 
st

re
ss

 (P
SS

, 
14

 it
em

s)

Ca
rt

er
 e

t a
l. 

(2
01

8)
64

13
-1

6 
ye

ar
s,

 1
4.

70
 (0

.7
4)

9-
10

th
 g

ra
de

, 4
5%

 b
oy

s,
 2

2%
 

m
in

or
iti

es

Cl
us

te
r R

CT
Se

lf-
se

le
ct

ed
 

(s
el

f-i
de

nt
ifi

ed
 a

nd
 

id
en

tif
ie

d 
by

 o
th

er
s)

Th
e 

Be
st

 o
f C

op
in

g 
pr

og
ra

m
Di

re
ct

St
re

ss
 a

pp
ra

is
al

 o
f 

ch
al

le
ng

e,
 th

re
at

 a
nd

 
re

so
ur

ce
s (

SA
M

A,
 4

, 7
 

an
d 

3 
ite

m
s)

Cr
os

s e
t a

l. 
(2

01
8)

29
45

13
,0

8-
9th

 g
ra

de
, 5

0%
 b

oy
s

Cl
us

te
r R

CT
Co

m
m

un
ity

Fr
ie

nd
ly

 S
ch

oo
ls

 
Pr

og
ra

m
In

di
re

ct
St

re
ss

 s
co

re
s (

DA
SS

, 7
 

ite
m

s)

Da
 S

ilv
a 

et
 a

l. 
(2

01
9)

20
11

-1
4 

ye
ar

s,
 1

2.
10

 (1
.5

0)
70

%
 b

oy
s

RC
T

Sc
re

en
ed

 (A
DH

D)
Sw

im
m

in
g-

le
ar

ni
ng

 
pr

og
ra

m
In

di
re

ct
Pe

rc
ei

ve
d 

st
re

ss
 (P

SS
, 

14
 it

em
s)



584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon
Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022 PDF page: 35PDF page: 35PDF page: 35PDF page: 35

35

Effects of school-based intervention programs on psychological stress

2

Ta
bl

e 
2.

1 
(C

on
tin

ue
d)

Au
th

or
s

N
Ag

e 
ra

ng
e,

 m
ea

n 
ag

e 
(S

D)
,

gr
ad

e,
 g

en
de

r, 
et

hn
ic

it
ya

St
ud

y 
de

si
gn

Ta
rg

et
 g

ro
up

 
(s

el
ec

ti
on

)
In

te
rv

en
ti

on
Pr

og
ra

m
 ta

rg
et

 
(s

tr
es

s r
ed

uc
ti

on
)

St
re

ss
 o

ut
co

m
eb

D
e 

An
da

 (1
99

8)
54

12
-1

4 
ye

ar
s,

 1
3.

00
30

%
 b

oy
s,

 5
3%

 m
in

or
iti

es
Q

ua
si

-
ex

pe
rim

en
ta

l
Se

lf-
se

le
ct

ed
 

(v
ol

un
ta

ry
)

Co
gn

iti
ve

-
be

ha
vi

or
al

 s
tr

es
s 

m
an

ag
em

en
t 

pr
og

ra
m

Di
re

ct
D

eg
re

e 
of

 e
xp

er
ie

nc
ed

 
st

re
ss

 (A
SC

M
, 4

 it
em

s)

D
ow

lin
g 

et
 a

l. 
(2

01
9)

67
5

15
-1

8 
ye

ar
s,

 1
5.

87
 (0

.6
9)

5th
 g

ra
de

, 5
0%

 b
oy

s
Cl

us
te

r R
CT

Co
m

m
un

ity
M

in
dO

ut
 p

ro
gr

am
Di

re
ct

Le
ve

ls
 o

f s
ym

pt
om

s 
re

la
te

d 
to

 s
tr

es
s 

(D
AS

S,
 7

 it
em

s)

Eb
ra

hi
m

i e
t a

l. 
(2

01
5)

40
14

-1
8 

ye
ar

s,
 1

6.
48

 (1
.1

0)
10

0%
 b

oy
s

Q
ua

si
-

ex
pe

rim
en

ta
l

Se
lf-

se
le

ct
ed

 
(v

ol
un

ta
ry

)
Sp

iri
tu

al
 

in
te

lli
ge

nc
e 

tr
ai

ni
ng

Di
re

ct
St

re
ss

 s
co

re
s (

DA
SS

, 7
 

ite
m

s)

Eg
ge

rt
 e

t a
l. 

(1
99

5)
10

5
15

.8
6 

(1
.0

1)
9-

12
th

 g
ra

de
, 4

2%
 b

oy
s,

 7
2%

 
m

in
or

iti
es

Q
ua

si
-

ex
pe

rim
en

ta
l

Sc
re

en
ed

 (s
ui

ci
de

 
ris

k)
Pe

rs
on

al
 g

ro
w

th
 

cl
as

s
Di

re
ct

Pe
rc

ei
ve

d 
st

re
ss

 a
nd

 
pr

es
su

re
 fr

om
 o

th
er

s 
(4

 it
em

s)

Es
la

m
i e

t a
l. 

(2
01

6)
12

6
16

.3
3 

(7
.0

2)
0%

 b
oy

s
RC

T
Co

m
m

un
ity

As
se

rt
iv

en
es

s 
tr

ai
ni

ng
 p

ro
gr

am
Di

re
ct

St
re

ss
 le

ve
ls

 (D
AS

S,
 7

 
ite

m
s)

Fr
id

ric
i a

nd
 L

oh
au

s 
(2

00
9)

90
4

12
-1

8 
ye

ar
s

8-
9th

 g
ra

de
, 5

0%
 b

oy
s

Cl
us

te
r R

CT
Co

m
m

un
ity

St
re

ss
 p

re
ve

nt
io

n 
in

te
rv

en
tio

n
Di

re
ct

G
en

er
al

 s
tr

es
s (

3 
ite

m
s)

Fu
ng

 e
t a

l. 
(2

01
9)

14
5

13
-1

5 
ye

ar
s,

 1
3.

99
 (0

.3
6)

9th
 g

ra
de

, 3
2%

 b
oy

s,
 9

7%
 

m
in

or
iti

es

RC
T

Sc
re

en
ed

 (d
ep

re
ss

iv
e 

sy
m

pt
om

s)
Le

ar
ni

ng
 to

 b
re

at
he

Di
re

ct
Pe

rc
ei

ve
d 

st
re

ss
 (P

SS
, 

9 
ite

m
s)

Ga
rc

ia
 e

t a
l. 

(2
01

1)
41

13
-1

6 
ye

ar
s,

 1
4.

80
 (0

.7
2)

9-
10

th
 g

ra
de

, 0
%

 b
oy

s,
 1

00
%

 
m

in
or

iti
es

RC
T

Se
lf-

se
le

ct
ed

 
(v

ol
un

ta
ry

)
Pr

oj
ec

t W
in

g’
s G

irl
’s 

gr
ou

p
Di

re
ct

Pe
rc

ei
ve

d 
st

re
ss

 
(P

SS
, 1

4 
ite

m
s)

, l
ev

el
 

of
 s

tr
es

s s
ym

pt
om

s 
(D

AS
S,

 1
4 

ite
m

s)

G
oo

dm
an

 a
nd

 
N

ew
m

an
 (2

01
4)

60
9t

h 
or

 1
2t

h 
gr

ad
e

0%
 b

oy
s

RC
T

Se
lf-

se
le

ct
ed

 
(v

ol
un

ta
ry

)
Di

gi
ta

l s
to

ry
te

lli
ng

Di
re

ct
Ex

pe
rie

nc
ed

 d
ai

ly
 

st
re

ss
 (A

SQ
, 3

1 
ite

m
s)



584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon
Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022 PDF page: 36PDF page: 36PDF page: 36PDF page: 36

36

Chapter 2

Ta
bl

e 
2.

1 
(C

on
tin

ue
d)

Au
th

or
s

N
Ag

e 
ra

ng
e,

 m
ea

n 
ag

e 
(S

D)
,

gr
ad

e,
 g

en
de

r, 
et

hn
ic

it
ya

St
ud

y 
de

si
gn

Ta
rg

et
 g

ro
up

 
(s

el
ec

ti
on

)
In

te
rv

en
ti

on
Pr

og
ra

m
 ta

rg
et

 
(s

tr
es

s r
ed

uc
ti

on
)

St
re

ss
 o

ut
co

m
eb

H
am

pe
l e

t a
l. 

(2
00

8)
32

0
10

-1
4 

ye
ar

s,
 1

1.
70

 (1
.1

8)
5-

8th
 g

ra
de

, 5
0%

 b
oy

s
Q

ua
si

-
ex

pe
rim

en
ta

l
Co

m
m

un
ity

An
ti-

st
re

ss
 tr

ai
ni

ng
Di

re
ct

In
te

rp
er

so
na

l, 
ac

ad
em

ic
 s

tr
es

s (
7 

ite
m

s)

H
ie

be
rt

 e
t a

l. 
(1

98
9)

 
St

ud
y 

1
79

13
-1

4 
ye

ar
s

8th
 g

ra
de

, 4
8%

 b
oy

s
Cl

us
te

r R
CT

Co
m

m
un

ity
Pr

og
re

ss
iv

e 
re

la
xa

tio
n

Di
re

ct
St

re
ss

 s
ym

pt
om

s 
(S

O
SI

, 5
9 

ite
m

s)

H
ie

be
rt

 e
t a

l. 
(1

98
9)

 
St

ud
y 

2
22

17
-1

8 
ye

ar
s

11
-1

2th
 g

ra
de

, 6
3%

 b
oy

s
Q

ua
si

-
ex

pe
rim

en
ta

l
Se

lf-
se

le
ct

ed
 (e

le
ct

iv
e 

m
od

ul
e)

Pr
og

re
ss

iv
e 

re
la

xa
tio

n
Di

re
ct

St
re

ss
 s

ym
pt

om
s 

(S
O

SI
, 5

9 
ite

m
s)

Ja
m

al
i e

t a
l. 

20
16

10
0

13
-1

4 
ye

ar
s,

 1
3.

50
 (1

.0
1)

50
%

 b
oy

s
RC

T
Co

m
m

un
ity

Li
fe

 sk
ill

s t
ra

in
in

g
In

di
re

ct
Pe

rc
ei

ve
d 

st
re

ss
 (1

0 
ite

m
s)

Je
lle

sm
a 

an
d 

Co
rn

el
is

 (2
01

2)
54

8-
13

 y
ea

rs
, 1

0.
58

 (1
.5

8)
3t

h/
6th

 g
ra

de
, 6

5%
 b

oy
s

Cl
us

te
r R

CT
Co

m
m

un
ity

M
in

d 
M

ag
ic

 P
ro

gr
am

Di
re

ct
Ps

yc
ho

lo
gi

ca
l, 

m
en

ta
l 

st
re

ss
 (1

0-
po

in
t s

ca
le

)

Jo
se

 a
nd

 S
aj

ee
na

 
(2

01
7)

60
8-

10
th

 g
ra

de
Cl

us
te

r R
CT

Se
lf-

se
le

ct
ed

Yo
ga

 th
er

ap
y

Di
re

ct
Pe

rc
ei

ve
d 

st
re

ss
 (P

SS
, 

10
 it

em
s)

Kh
al

sa
 e

t a
l. 

(2
01

2)
10

0
15

-1
9 

ye
ar

s,
 1

6.
80

 (0
.6

0)
11

-1
2th

 g
ra

de
, 5

8%
 b

oy
s,

 
10

%
 m

in
or

iti
es

Cl
us

te
r R

CT
Co

m
m

un
ity

Yo
ga

 E
d 

pr
og

ra
m

Di
re

ct
Pe

rc
ep

tio
n 

of
 s

tr
es

s 
(P

SS
, 1

0 
ite

m
s)

, s
oc

ia
l 

st
re

ss
 (B

AS
C,

 1
3 

ite
m

s)

Ki
se

lic
a 

et
 a

l. 
(1

99
4)

48
9th

 g
ra

de
, 5

4%
 b

oy
s,

 0
%

 
m

in
or

iti
es

Cl
us

te
r R

CT
Sc

re
en

ed
 (a

nx
ie

ty
 

sy
m

pt
om

s)
St

re
ss

 in
oc

ul
at

io
n 

tr
ai

ni
ng

Di
re

ct
St

re
ss

 s
ym

pt
om

s 
(S

O
SI

, 1
18

 it
em

s)

Kr
aa

g 
et

 a
l. 

(2
00

9)
14

37
10

.3
0 

(0
.6

4)
5-

6th
 g

ra
de

, 5
0 

%
 b

oy
s

Cl
us

te
r R

CT
Co

m
m

un
ity

Le
ar

n 
Yo

un
g,

 L
ea

rn
 

Fa
ir

Di
re

ct
Ph

ys
io

lo
gi

ca
l, 

ps
yc

ho
lo

gi
ca

l s
tr

es
s 

sy
m

pt
om

s (
M

U
SI

C)

Ku
yk

en
 e

t a
l. 

(2
01

3)
52

2
12

-1
6 

ye
ar

s,
 1

4.
80

 (1
.5

0)
70

%
 b

oy
s,

 2
8%

 m
in

or
iti

es
Q

ua
si

-
ex

pe
rim

en
ta

l
Co

m
m

un
ity

M
in

df
ul

ne
ss

 in
 

Sc
ho

ol
s P

ro
gr

am
Di

re
ct

Pe
rc

ei
ve

d 
st

re
ss

 (P
SS

, 
10

 it
em

s)

La
i e

t a
l. 

(2
01

6)
23

04
14

-1
6 

ye
ar

s,
 1

5.
40

 (1
.0

0)
8-

10
th

 g
ra

de
, 5

1%
 b

oy
s

Q
ua

si
-

ex
pe

rim
en

ta
l

Co
m

m
un

ity
Th

e 
Li

tt
le

 P
rin

ce
 is

 
D

ep
re

ss
ed

Di
re

ct
St

re
ss

 le
ve

ls
 (D

AS
S,

 7
 

ite
m

s)



584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon
Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022 PDF page: 37PDF page: 37PDF page: 37PDF page: 37

37

Effects of school-based intervention programs on psychological stress
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Effects of school-based intervention programs on psychological stress
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Chapter 2

Overall effect
Test statistics for the overall effect can be found in Table 2.2. The overall effect size of 
school-based intervention programs on psychological stress was moderate (d = 0.543, 
p < .001), indicating that intervention programs are effective in reducing psychological 
stress. The heterogeneity test revealed that there was significant within-study and 
between-study variance (p < .0001).

Sensitivity analysis
To account for the possible influence of outliers, the meta-analysis was repeated after 
removal of ten outliers (i.e., ten extreme positive effect sizes). This yielded a smaller but 
still significant effect on psychological stress (d = 0.276, SE = 0.064, p < .001).

Publication bias
The Rosenthal fail-safe test revealed that there was no indication of publication bias 
because the fail-safe N exceeded the critical value (see Table 2.2). However, the funnel 
plot (see Figure 2.2) demonstrated asymmetry and the regression analysis of the 
sampling variance was significant (p < .001), indicating publication bias. The trim and 
fill analysis revealed that 26 effect sizes were missing on the left side of the distribution 
and results after imputation demonstrated a significant but very small overall effect on 
psychological stress (d = 0.068, SE = 0.011, p < .0001), thereby supporting the suggestion 
that studies with positive results are overrepresented, resulting in an inflation of the 
overall effect.

Table 2.2 Result for the overall mean effect size

Outcome N studies 
(samples)

N ES N 
participants

Mean d 
(SE)

95% CI t-value LRT % var Fail-
safe N 
(cv)

Psychological 
stress

54 (61) 123 16,475 0.543 
(0.133)

0.279-
0.806

4.082*** Level 2: 
16.32***
Level 3: 
100.41***

Level 1: 
1.5%
Level 2: 
1.2%
Level 3: 
97.3%

16,223 
(280)

Note. N studies (samples) = number of studies and independent samples; N ES = number of effect sizes; 
mean d = mean effect size Cohen’s d; SE = standard error; CI = confidence interval, t-value = difference 
in mean d with zero; LRT = likelihood-ratio test for level 2 and level 3; % var = percentage of variance 
explained; Fail-safe N (cv) = Fail-safe number and Rosenthal’s critical value in parentheses.
*p < .05. **p < .01. ***p < .001.
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2

Moderator analyses
The results of the moderator analyses on psychological stress are reported in Table 2.3. 
Significant results are described here.

Study characteristics. The type of stress and timing of measurements moderated the 
effect, yielding significant effects for school stress, but not for social stress. Larger effects 
were found at follow-up compared to post-intervention.

Sample characteristics. The target group moderated the effect, demonstrating significant 
effects in selected student samples, but not in non-selected samples.

Intervention characteristics. No intervention characteristics moderated the effects.

Figure 2.2 Funnel plot for psychological stress
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2

DISCUSSION

In order to prevent adverse adolescent development resulting from high levels of 
stress, it is important that heightened stress levels are addressed early on. Although 
various school-based intervention programs have been implemented to reduce 
adolescent stress, little is known on their overall effectiveness and factors influencing 
their effectiveness as previous reviews investigating stress reduction in adolescents 
through school-based intervention programs have generated conflicting and selective 
findings (Feiss et al., 2019; Kraag et al., 2006; Rew et al., 2014). In this comprehensive 
multilevel meta-analytic review, the extent to which school-based intervention 
programs are effective in reducing adolescent psychological stress was examined. In 
addition, study (e.g., publication status, study design), sample (e.g., age, target group) 
and intervention characteristics (e.g., intensity, components) were investigated as 
moderators of effectiveness. The current meta-analysis showed that school-based 
intervention programs had a moderate overall effect on reducing psychological stress. 
Significant program effects were only observed in selected student samples and not in 
community samples. Based on a subsample of studies with specific measures of school 
and social stress (instead of or in addition to general measures of stress), interventions 
were particularly effective in reducing school stress, not social stress. In addition, larger 
effects were found at follow-up compared to post-intervention.

The overall finding that school-based intervention programs are effective in reducing 
adolescent stress is consistent with the conclusion of Kraag et al. (2006). However, Kraag 
et al. (2006) only focused on universal interventions delivered to students from the 
general population, showing that this group benefits from school-based interventions. 
In contrast, based on the moderator analyses, the present study suggests that school-
based interventions targeting psychological stress are not effective in community 
samples, and that only selected students benefit from such interventions. These 
contrasting findings may be explained by the difference between the two studies in 
age groups. In Kraag et al. (2006) participants were between 9 and 14 years, while in 
the current study participants were between 10 and 18 years old (with a mean age of 15 
years). A difference in effectiveness of universal programs between age groups might be 
explained by the changing importance of the class environment with age. Specifically, 
while primary school students spend every day with the same teacher and classmates 
with whom they generally develop close relationships and feel comfortable (Coffey, 2013), 
students in secondary school typically develop fewer close relationships, especially 
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with their teachers (Tobbell & O’Donnell, 2013). Consequently, the class environment 
in secondary school may be less safe to learn new skills than in primary school (i.e., for 
older compared to younger adolescents). This may result in smaller effectiveness of 
universal programs in secondary schools or older adolescents. Indeed, for a universal 
school-based intervention program targeting anxiety, it has been demonstrated that 
effectiveness was lower for secondary compared to primary school students (Barrett 
et al., 2005). Additionally, the contrasting findings may be explained by methodological 
differences between Kraag et al. (2006) and the current study. First, Kraag et al. (2006) 
included both psychological and physiological stress symptoms. Possibly, large positive 
effects in terms of physiological outcomes, which are not included in the present study, 
may explain the difference in findings. Second, Kraag and colleagues computed the effect 
sizes as the difference in mean change from pretest to posttest between the treatment 
and control group. This is in contrast with the current study that used group differences 
(i.e., between the intervention and control group) for both pre- and post-intervention 
assessments, thus correcting for pre-intervention differences between groups. The 
results of Kraag and colleagues could be influenced by baseline differences between 
the intervention and control groups. Third, Kraag et al. (2006) showed publication bias 
for the effect on stress symptoms, which suggests that their effect on stress reduction 
was overestimated.

Finding only significant effects for selected student samples compared to non-selected 
samples is in line with earlier research on school-based stress reduction programs (Feiss 
et al., 2019). Moreover, previous studies demonstrated that targeted programs were 
more effective than universal school-based depression programs (Werner-Seidler et 
al., 2017). This is probably associated with the difference in baseline symptoms between 
students of the general population and selected students, with selected students 
demonstrating higher levels of problem severity. Recent research demonstrated that 
program improvement is more evident in students with a high level of baseline problems 
(Stjerneklar et al., 2019). Moreover, selected students may be more motivated to actively 
participate in the intervention than students from the general population because they 
experience distress about their problems, resulting in larger program effects (Stice et 
al., 2009).

Based on a subsample of included studies, the results indicated that school-based 
intervention programs particularly affected school stress (e.g., study pressure, workload, 
worry on grades) and not social stress. A possible explanation is that adolescents can 
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relate more to study-related stress and may apply their school-learned skills particularly 
in the context of study situations rather than social situations. Additionally, in the 
present study, three of five studies (i.e., 7 of 10 effect sizes) that measured school stress 
examined an intervention program containing a specific component on dealing with 
academic stress, while none of the three studies that measured social stress examined 
an intervention program with a specific component on dealing with social stress. The 
matching of a specific program component with a similar outcome variable might explain 
the observed larger effects for school stress. Yet, as perceived school-related stress 
affects many adolescents worldwide (Klinger et al., 2015), it is promising that school-
based interventions have the potential to alleviate school-related stress. At the same 
time, given the limited number of studies and accompanying effect sizes with specific 
measures of school stress and social stress (i.e., 15 effect sizes), this finding should be 
interpreted with caution. To better understand the impact of intervention programs on 
stress reduction, future studies are recommended to include measures of stress that 
match the type of stress targeted in the intervention program studied.

Follow-up assessments yielded larger effects in terms of reductions in psychological 
stress than assessments at post-intervention. On the one hand, this might indicate 
a sleeper effect, i.e., improved longer term outcomes, which has been suggested 
for reductions in depressive symptoms that are only expected at a later stage when 
adolescents have experienced challenging situations (Spence & Shortt, 2007). This 
sleeper effect may also apply to reductions in psychological stress following universal 
and selective interventions, as larger effects at follow-up were likely in both selected 
and non-selected student samples. Yet, recent meta-analyses demonstrated marginal 
evidence for a sleeper effect of psychotherapy interventions (Flückiger & Del Re, 2017). 
On the other hand, finding larger effects at follow-up may be due to differences in sample 
composition between studies with and without follow-up assessments. In the current 
study, studies with follow-up assessments included more females and more selected 
student samples than studies with only post-intervention measurements (68% vs. 56% 
females and 63% vs. 42% selected samples), characteristics that have been associated 
with larger program effects (Stice et al., 2009).

Limitations
Several limitations need to be considered in this meta-analysis. First, although efforts 
were made to minimize publication bias by including grey literature and contacting 
authors of included studies for unpublished work, publication bias was indicated and 
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might have inflated the overall estimates. Even though the validity of the available 
methods to detect publication bias is questioned for multilevel meta-analyses (Assink 
& Wibbelink, 2016), making these specific results difficult to interpret, it is important to 
keep in mind that the program effects might be overestimated.

Second, extreme positive effect sizes (i.e., outliers) were observed. A sensitivity analysis 
was therefore conducted to account for their possible influence, by repeating the 
meta-analysis after the removal of outliers. Although the effect on psychological stress 
was smaller after correction, it remained significant. This indicates that the outliers 
moderately overestimated the overall effect. To further understand the impact of 
outliers, the included studies with extreme scores were examined. These studies were 
all based on selected rather than community student samples, had higher proportions 
of female participants and more often included follow-up assessments; factors that 
were found to be associated with larger effects in the present study and in previous 
research (Stice et al., 2009). As such, extreme scores seem to result from combinations 
of characteristics associated with larger effects.

Lastly, limited information was available for some of the study, sample, and intervention 
characteristics, including percentage of SES, percentage of minorities and program 
integrity. This limited the possibilities to conduct moderator analyses. It is important 
that future intervention studies report sufficient information about the study, sample, 
and intervention characteristics in order to be able to determine what works for whom 
in school-based intervention programs targeting stress.

Recommendations for future research
The present multilevel meta-analytic study evaluated the effectiveness of school-
based intervention programs targeting adolescent psychological stress. In addition to 
new insights into the effectiveness of school-based intervention programs targeting 
psychological stress in adolescents, the current study generates recommendations 
for future research. It is recommended that future studies report information about 
program integrity (i.e., whether the intervention program was implemented as originally 
planned). As non-significant or negative results may be caused by incorrect program 
implementation, and not by an ineffective program, information about the program 
implementation is necessary to draw correct conclusions about the effectiveness 
of intervention programs. Furthermore, although no significant effects were found 
for universal interventions, contradicting earlier findings (Kraag et al., 2006), it is still 
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important to examine them. Universal interventions reach larger groups of adolescents, 
including adolescents with (emerging) problems who do not search for care outside the 
school environment. It is of great importance to identify if adolescents with (emerging) 
problems benefit from universal interventions, or to examine how universal intervention 
programs can be adjusted to achieve the desired results for adolescents in need (e.g., 
improvement in functioning, effective referral). Overall, further research is necessary 
to identify the working mechanisms of effective school-based intervention programs 
targeting adolescent stress, for specific types of stress (e.g., school stress, social stress).

CONCLUSION

Previous reviews have investigated the reduction of adolescent stress through school-
based intervention programs, however, these studies have yielded conflicting and 
selective findings. To overcome these limitations, the present multilevel meta-analytic 
study examined the effectiveness of school-based intervention programs in reducing 
psychological stress in adolescents and examined study, sample and intervention 
characteristics as moderators of effectiveness. The current study showed that school-
based intervention programs were effective at reducing adolescent psychological 
stress, particularly for selected student samples. Furthermore, findings based on a small 
subsample of studies suggest that interventions were particularly effective in reducing 
school stress rather than social stress. Lastly, larger effects were found at follow-up 
compared to post-intervention, although this finding likely results from the sample 
composition of studies including follow-up assessments. Since heightened stress is an 
increasing mental health issue among adolescents (Walburg, 2014), it is important that 
governments and schools are aware of the availability and potential of school-based 
intervention programs to reduce psychological stress in adolescents, and implement 
such programs in practice. This pertains particularly to interventions directed at 
students who self-select or enroll following a screening, as they benefit most from such 
interventions. School-based intervention programs aimed at reducing adolescent stress 
are scarce compared to programs aimed at reducing anxiety or depressive symptoms 
(Feiss et al., 2019). Yet, teaching adolescents skills to adequately deal with stress is of 
interest to both adolescents and schools, since addressing psychological stress through 
school-based intervention programs may prevent emerging mental health issues that 
likely also affect school performance.
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The Effects of School-Based Interventions on 
Physiological Stress in Adolescents
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ABSTRACT

Chronic stress is associated with dysregulations in the physiological stress system, 
resulting in diverse negative developmental outcomes. Since adolescence is a period 
characterized by increased stress-sensitivity, and schools are an important environment 
for the developing adolescent, school-based interventions promoting psychosocial 
functioning are of particular interest to prevent adverse outcomes. The present study 
therefore aimed to investigate the effectiveness of such interventions on HPA-axis (i.e., 
cortisol) and cardiovascular (i.e., blood pressure (BP) and heart rate (HR)/heart rate 
variability (HRV)) parameters of stress in adolescents, and examined moderators of 
effectiveness. The search resulted in the inclusion of k = 9 studies for cortisol, k = 16 
studies for BP, and k = 20 studies for HR/HRV. The results indicated a significant small 
overall effect on reducing BP, but no significant effect for HR/HRV. For cortisol, large 
methodological variation in the few primary studies did not allow for quantitative 
analyses, but a qualitative review demonstrated inconsistent results. For BP and HR/
HRV, larger effects were observed for intervention programs with a mindfulness and/or 
meditation component, for interventions without a cognitive-behavioral component 
and for interventions with a higher intensity. Providing adolescents with techniques to 
improve indicators of physiological stress may prevent emerging mental health problems.

Keywords: Physiological stress; Meta-Analysis; Adolescents; School-based Intervention 
Programs.
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INTRODUCTION

Worldwide, stress seems to be a notable problem for children, adolescents, and adults 
(Klinger et al., 2015; Schaufeli et al., 2009; Valizadeh et al., 2012). Stress is the condition or 
feeling that results when the demands of a situation exceed the personal, psychological 
or social resources of an individual (Lazarus, 1966). In adolescence, a period characterized 
by psychosocial and physiological changes and increased stress-sensitivity (Romeo, 
2013; van den Bos et al., 2014), high levels of stress are associated with various negative 
outcomes, including reduced academic performance (Arsenio & Loria, 2014; Kaplan, Liu, 
& Kaplan, 2005; Liu & Lu, 2011) and mental health problems, such as depression and 
anxiety (de Bruin et al., 2018; Jayanthi et al., 2015; Snyder et al., 2017; Walburg, 2014). In 
order to prevent adverse outcomes, it is important to address heightened stress levels 
during adolescence.

Perceived stress often reflects psychological stress, with symptoms such as worrying, 
exhaustion, and concentration problems (Schraml et al., 2011; Valizadeh et al., 2012). At 
a physiological level, situations appraised as threatening or challenging, evoke a stress 
response. Two major systems are responsible for the stress response, respectively the 
autonomic nervous system (ANS) and the hypothalamic pituitary adrenal (HPA) axis 
(Charmandari et al., 2005; Romeo, 2013). In response to a stressor, the first system triggers 
the fight-or-flight response through the sympathetic nervous system (SNS) and the 
adrenal glands, activating involuntary body functions such as breathing, blood pressure 
(BP), and heartbeat. Physiological changes, including increased systolic blood pressure 
(SBP), diastolic blood pressure (DBP), heart rate (HR), and respiratory rate (Charmandari 
et al., 2005; Jezova et al., 2004), ensure that an individual is alert and attentive and can 
quickly respond to the stressor. After the stressor has passed, the body returns to its 
normal state through the parasympathetic nervous system (PNS) (Charmandari et al., 
2005). Heart rate variability (HRV), which is the variation over time of the period between 
heartbeats, is an indicator of stress that reflects the balance between sympathetic and 
parasympathetic activity (Acharya et al., 2006). The second (slower) system (i.e., the HPA 
axis), regulates the release of the hormone cortisol that influences many bodily functions, 
including the immune system, the body’s metabolism, and the regulation of mood and 
emotions (Tsigos & Chrousos, 2002), necessary for responding to stressful situations 
(Nesse et al., 2016). Chronic stress can dysregulate the stress system by persistently 
activating the SNS and HPA-axis, causing the body to stay in a constant state of alertness 
(i.e., “fight-or-flight response”) (Charmandari et al., 2005). Moreover, as a result of chronic 
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stress, the negative feedback mechanism that controls the stress response fails to work. 
Consequently, the stress-induced production of cortisol is not stopped, causing levels of 
physiological stress to remain high (Mariotti, 2015). As a dysregulated stress system results 
in diverse negative consequences, including metabolic, autoimmune, cardiovascular, and 
psychiatric disorders (Charmandari et al., 2005; Miller & O’Callaghan, 2002), it is important 
to intervene at an early stage to improve ANS and HPA-axis functioning.

Various intervention programs have been developed to address heightened stress 
levels in adolescents, offering different approaches to reduce stress. Some of these 
programs target stress reduction directly, whereas others address stress reduction as 
an indirect or secondary program target. Often used approaches include mindfulness, 
meditation, relaxation exercises, and cognitive-behavioral techniques (Rew et al., 2014). 
Although these approaches are commonly used as a form of stress management, the 
neurobiological effects of such programs are still not clearly understood (Heckenberg 
et al., 2018; Pascoe, Thompson, & Ski, 2017; Pascoe, Thompson, Jenkins, et al., 2017; 
Pascoe & Bauer, 2015; Pascoe & Crewther, 2016). Recent reviews in diverse populations – 
community and clinical samples involving youth and adults – showed that mindfulness, 
meditation, and yoga interventions can improve HPA-axis and cardiovascular parameters 
of stress, manifested in reductions in cortisol, HR, SBP, and DBP (Heckenberg et al., 2018; 
Pascoe, Thompson, & Ski, 2017; Pascoe, Thompson, Jenkins, et al., 2017; Pascoe & Bauer, 
2015; Pascoe & Crewther, 2016) and increased HRV (Heckenberg et al., 2018; Pascoe, 
Thompson, & Ski, 2017). Yet, only a limited number of studies targeted adolescents, 
who are particularly vulnerable to stress and the adverse effects of prolonged stress 
(Romeo, 2013), and may, therefore, be an important target group. In particular, school-
based intervention programs are of interest to examine, as schools are an important 
environment for adolescents’ cognitive, social, and emotional development (Roeser 
et al., 2000), and provide a promising domain for low-threshold care (Stephan et al., 
2007). Previous reviews demonstrated that school-based intervention programs 
reduced stress (Kraag et al., 2006; Rew et al., 2014; van Loon et al., 2020). However, these 
reviews primarily focused on psychological stress. Overall, a synthesis on the effects 
of intervention programs on physiological parameters of stress is lacking, in particular 
for school-based intervention programs in adolescents. Moreover, when examining 
the effectiveness of school-based intervention programs on stress, physiological 
stress should not be ignored given the negative consequences of a dysregulated stress 
system (Charmandari et al., 2005; Miller & O’Callaghan, 2002), including mental health 
problems such as anxiety and depression (Romeo, 2013). The current study, therefore, 
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aims to investigate the effectiveness of school-based intervention programs promoting 
psychosocial functioning on indicators of physiological stress in adolescents.

Previous research demonstrated that various characteristics influenced the effectiveness 
of school-based intervention programs on stress outcomes, including type of intervention 
(Feiss et al., 2019; van Loon et al., 2020) and study quality (Kraag et al., 2006). In order to 
detect which interventions or components are most effective in improving HPA-axis and 
cardiovascular parameters of stress and which subgroups benefit the most (Kraemer 
et al., 2002), it is important to investigate moderators. We therefore selected several 
intervention, sample, and study characteristics as moderators of program effectiveness, 
based on previous meta-analyses investigating the effects of intervention programs in 
adolescents.

In terms of intervention characteristics, program intensity might moderate the 
effectiveness, since larger effects on depressive symptoms have been found for 
depression prevention programs with shorter durations (i.e., less than 12 hours) (Stice 
et al., 2009). Furthermore, content of the intervention might moderate effectiveness, 
as larger effects on stress outcomes have been found for school-based programs that 
taught problem solving and emotional coping skills compared to relaxation techniques 
(Kraag et al., 2006).

In addition, several sample characteristics could influence the effectiveness of school-
based programs on physiological stress, including age, gender, ethnicity, and type of 
intervention. Larger effects for depressive symptoms have been found for samples with 
older adolescents, a higher proportion of females, and more participants from ethnic 
minorities (Stice et al., 2009), and for targeted and selected high-risk samples as opposed 
to non-selected, community samples (Feiss et al., 2019; Stice et al., 2009; van Loon et 
al., 2020).

Lastly, study characteristics might moderate the effectiveness, for instance publication 
year, since recent publications are more likely to report null-results (Kaplan & Irvin, 2015). 
Moreover, in earlier meta-analyses examining the effects of intervention programs in 
adolescents, larger effects were observed for lower versus higher quality studies (Kraag 
et al., 2006), for studies with quasi-experimental designs compared to randomized 
controlled trials (RCTs) (Suter & Bruns, 2009), for active versus passive control groups 
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(Feiss et al., 2019), and for follow-up compared to post-intervention measurements (van 
Loon et al., 2020), demonstrating that these characteristics require attention.

In the present study, we aimed to investigate the effectiveness of school-based 
intervention programs on HPA-axis and cardiovascular parameters of stress in 
adolescents. In particular, we examined the effects on cortisol, BP (i.e., SBP and DBP), 
and HR/HRV (i.e., HR, pulse rate and HRV (low frequency (LF), high frequency (HF) and 
coherence)). We expected that school-based intervention programs would reduce 
cortisol, BP, and HR (Heckenberg et al., 2018; Pascoe, Thompson, & Ski, 2017; Pascoe, 
Thompson, Jenkins, et al., 2017; Pascoe & Bauer, 2015), while HRV was expected to 
increase (Heckenberg et al., 2018; Pascoe, Thompson, & Ski, 2017). In addition, we 
examined which intervention (i.e., components, intensity), sample (i.e., target group, 
gender, minority background, and age), and study characteristics (i.e., type of HR 
and BP measurement, type of stress outcome, publication year, study design, type of 
comparison condition, timing of outcome measurement, and study quality) moderate 
the effectiveness.

METHODS

Selection criteria
In the current study, studies were included if the following inclusion criteria were met: 1) 
studies evaluating the effectiveness of a school-based intervention program promoting 
psychosocial functioning (including stress reduction, mental health or coping skills), 2) 
studies had at least one physiological stress-related outcome (i.e., cortisol, SBP, DBP, HR, 
pulse rate or HRV), 3) studies had to target adolescents (sample between 10 and 18 years 
old at the start of the intervention), 4) studies had to compare an experimental group with 
a control group, 5) studies had to have a pre-intervention physiological measurement and 
a post- and/or follow-up physiological measurement in one of the domains of interest 
(i.e., cortisol, BP, HR or HRV), 6) the manuscript had to be written in English, and 7) studies 
had to report sufficient statistics for performing a meta-analysis. Studies evaluating 
an intervention that primarily focused on improving physical health and only aimed to 
promote psychosocial functioning by improving physical health through physical activity 
or exercise were excluded.
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Search strategy
Relevant publications were identified using the search engines Cumulative Index to 
Nursing and Allied Health Literature (CINAHL), PubMed, Education Resources Information 
Center (ERIC), PsycINFO, and Cochrane Central Register of Controlled Trials (CENTRAL), 
with the search period up until May 2020. The search strings were “intervention* 
or program*” in combination with “stress or autonomic nervous system or ANS or 
sympathetic nervous system or SNS or parasympathetic nervous system or PNS or 
hypothalamus-pituitary-adrenal axis or hypothalamic pituitary adrenal axis or HPA-axis 
or HPA axis or cortisol or blood pressure or pulse rate or heart rate or variability” in 
combination with “adolesc* or child or children or youth” in combination with “controlled 
clinical trial or controlled trial or clinical trial or random* or experiment* or comparison 
group* or controls or control condition* or control group* or control subject* or no 
treatment group* or waiting list or wait list or waitlist or treatment as usual or care 
as usual” in combination with “school*”. Additionally, not statements (i.e., oxidative 
stress, distress syndrome, parenting stress, immunization, vaccination, venipuncture, 
animals, infants, toddlers, preschool, kindergarten, pregnancy, neonatal, prenatal, 
study protocols, reviews and meta-analyses) were used to exclude studies that did not 
fit the inclusion criteria. Search hits were subjected to a first screening based on title 
and abstract, performed by the first author. Hits that were deemed eligible for inclusion, 
were subjected to a second screening, based on full-text, by the first author. A subset 
of hits of the first and second screening (13%) was also screened by the third author, 
which revealed no discrepancies. Google Scholar was used to check the first 100 hits 
for grey literature (i.e., unpublished research) and missing relevant publications, and 
we conducted a manual search through the reference lists of the included publications 
and relevant reviews (Feiss et al., 2019; Kraag et al., 2006; Pascoe, Thompson, & Ski, 
2017; Pascoe, Thompson, Jenkins, et al., 2017; Pascoe & Bauer, 2015; Pascoe & Crewther, 
2016; Rew et al., 2014; van Loon et al., 2020). If a manuscript that seemed relevant did not 
provide the statistics needed to calculate an effect size or did not report data of interest, 
authors were contacted to provide the missing information.

Coding of studies
Study characteristics, outcome variables, and moderators were registered using a 
detailed coding sheet. All studies were coded by the first author. The third author coded a 
subsample of studies (i.e., double coded studies) and responses of both researchers were 
compared (inter-rater reliability (IRR) was 87% for a subsample of 13% of the studies). 
Effect sizes were coded for three categories of parameters of physiological stress: cortisol 
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(reflecting HPA-axis functioning), BP (i.e., SBP and DBP, reflecting ANS functioning) and 
HR/HRV (i.e., HR, pulse rate, and HRV, reflecting ANS activity). We included studies that 
investigated basal functioning (i.e., measurements during a resting period), ambulatory 
monitoring (i.e., 24-h measurements at regular intervals reflecting activity of everyday 
life), and stress reactivity (i.e., responses to a stress inducing task, including stress 
reactivity and recovery). Stress reactivity was based on difference scores (Allen et al., 
2014; Linden et al., 1997), calculated by subtracting pre-stressor or baseline levels from 
levels during anticipation and/or performance of the stress task. Stress recovery was 
calculated by subtracting levels during performance of the stress task from recovery 
levels (i.e., after completion of the stress task) (Kudielka et al., 2004). A reduction from 
baseline to post-intervention or follow-up measurement reflected an improvement for 
the parameters cortisol, SBP, DBP, HR, and pulse rate, while an increase from baseline 
to post-intervention or follow-up measurement reflected an improvement for the 
parameter HRV (i.e., HRV and the components LF, HF, and coherence), for both basal 
functioning and ambulatory monitoring, as well as stress reactivity. High frequency HRV 
reflects PNS activity, while overall HRV, coherence, and LF reflect both sympathetic and 
parasympathetic activity. An increased HRV therefore indicates a more balanced and 
coherent (i.e., healthy) system (Acharya et al., 2006; McCraty et al., 2009).

The following characteristics were coded as moderators (i.e., intervention, sample and 
study characteristics).

Intervention characteristics were whether or not the intervention included specific 
stress reduction components, i.e., mindfulness and/or meditation (yes or no), relaxation 
exercises (yes or no), yoga (yes or no), and cognitive-behavioral techniques (yes or 
no), and intensity of the intervention (session duration multiplied by the frequency of 
sessions, analyzed as a continuous variable).

Sample characteristics were target group (non-selected versus selected student samples, 
with selected students defined as included based on self-selection or screening), 
percentage of boys (as a continuous variable), percentage of minorities (i.e., non-
Caucasian, analyzed as a continuous variable), and mean age of the adolescents (as a 
continuous variable).

Study characteristics were type of HR measurement (heart or pulse rate vs. HRV), 
type of BP measure (SBP vs. DBP), type of stress outcome (basal functioning, stress 
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reactivity, or ambulatory monitoring), publication year, study design ((cluster) RCT or 
quasi-experimental study), type of comparison condition (passive control versus active 
control), timing of outcome measurement (at post-intervention or at follow-up), and 
study quality (as a continuous variable). Study quality was assessed using the Quality 
Assessment Tool for Quantitative Studies (Thomas et al., 2004). Six variables were used, 
including selection bias, study design, confounders, blinding, validity of data collection 
methods, and withdrawals and dropouts. Using these variables – each scored with 0 
(missing/not accounted for), 1 (somewhat accounted for) or 2 (accounted for) – a total 
study quality score was calculated (with a range of 0-12 per study).

Analysis of effect sizes
An online effect size calculator (Wilson, n.d.) was used to calculate Cohen’s d’s for 
each effect size, indicating the effectiveness of school-based intervention programs 
on physiological parameters of stress, based on the difference between adolescents 
receiving an intervention program relative to adolescents in a control group. An 
improvement favoring the intervention group over the control group was expressed in 
a positive effect size. Both pre- and post-intervention or follow-up measurement group 
differences were computed and pre-measurements d’s were subtracted from post-
intervention or follow-up measurement d’s to take into account baseline differences 
between groups (e.g., van der Stouwe et al., 2014). For instance, a larger reduction in 
BP from baseline to post-intervention for the intervention group compared to the 
control group reflects intervention effectiveness and is expressed in a positive Cohen’s 
d. Conversely, for HRV, a larger increase from baseline to post-intervention for the 
intervention group compared to the control group reflects intervention effectiveness 
(i.e., expressed in a positive Cohen’s d). For most of the cases, Cohen’s d was calculated 
based on means and standard deviations (SD) or mean difference scores. When those 
were not reported (35.8% of the total number of effect sizes), Cohen’s d was calculated 
based on least-square or marginal means and standard errors (SE). Some effect sizes 
were calculated on transformed data, including log transformations, slopes, and area 
under the curve (9.9% of the total number of effect sizes). According to Cohen (Cohen, 
1988), a small effect size was considered d = 0.20, a moderate effect size d = 0.50, and a 
large effect size d = 0.80. For categorical moderators dummy variables were computed, 
and continuous moderators were centered around their mean.

Overall effect size and moderator analyses were conducted with a three-level meta-
analytic model in R (Assink & Wibbelink, 2016), taking into account the dependency 
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of multiple effect sizes from one study (van den Noortgate et al., 2013). The first level 
included the sampling variance of each effect size (level 1), the second included the 
within-study variance of effect sizes of the same study (level 2), and the third included 
the between-study variance of effect sizes from different studies (level 3). An intercept-
only model was used to estimate the overall effect. Extreme effect sizes (interquartile 
range (IQR) > 3) (Elbaum et al., 2000) were adjusted by winsorizing them (i.e., replacing 
the outlier by the lowest or highest score within the normal range) (Spruit et al., 2020). 
Significant heterogeneity was assessed by performing log-likelihood tests on level 2 
(variance within studies) and level 3 (variance between studies). Moderator analyses 
were performed if there was significant heterogeneity for at least one of the levels, by 
including the potential moderators in the three-level model (Assink & Wibbelink, 2016).

Publication bias
When conducting meta-analyses, it is important to take into account the influence 
of publication bias (i.e., studies with positive results are more likely to be published 
compared to studies with negative or non-significant results). We examined indicators 
of publication bias by calculating the fail-safe N (i.e., if the fail-save N exceeds the critical 
value, calculated by the formula 5 x k + 10, no publication bias is indicated) (Rosenthal, 
1979), by visually exploring funnel plots, and conducting a multilevel analysis with the 
sampling variance as a moderator. In addition, we performed trim and fill analyses to 
examine asymmetry and the effect of missing effect sizes on the results (Duval & Tweedie, 
2000b, 2000a).

RESULTS

Study selection
As displayed in the flowchart (Figure 3.1), the electronic search identified 2,329 unique 
hits for all databases after the removal of duplicates. After first selection by screening the 
title and abstract of the publications, 172 studies were potentially eligible. After full text 
screening, 19 studies met the inclusion criteria. Seven additional manuscripts seemed 
relevant, but were excluded because they did not include sufficient statistics to calculate 
an effect size and authors could not provide the missing data. Of the 19 included studies, 
authors from five studies provided additional information. The alternative search 
yielded 11 additional studies, which resulted in a final number of k = 30 included studies 
and N = 162 effect sizes for all physiological stress outcomes, based on a total of N = 
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4460 participants, with N = 2634 participants in the intervention group and N = 1826 
participants in the control group. Details of the selected studies are provided in Table 3.1.

Figure 3.1 Flow chart
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Characteristics of the included studies investigating cortisol
Cortisol was reported in k = 9 studies with N = 17 effect sizes. Included studies were 
issued between 2007 and 2019 and only one study was not published (i.e., dissertation). 
The average age ranged between 10.0 and 16.0 years with a mean age of 13.2 years. 
The mean percentage of boys was 53.4% and the mean percentage of minorities was 
75.3% (based on 4 studies). The study quality ranged from 1 to 10, with a mean score of 
6.5. The intervention programs had an average duration of 10 weeks, and the intensity 
of the programs ranged from 60 to 4040 minutes (with a mean of 1040 minutes). All 
studies measured cortisol during a resting period (no studies with a stress inducing 
task or ambulatory monitoring). Most studies had a cognitive-behavioral component 
(n = 6), a relaxation component (n = 5) or a mindfulness/mediation component (n = 4) 
in their intervention, while only two studies included a yoga component. Few studies 
reported that the intervention included homework (n = 2), the other studies researched 
interventions that did not include homework or did not report about this intervention 
characteristic (n = 7). Two studies were performed in selected student samples (one 
based on screening and one based on self-selection), the other studies were performed 
in non-selected community samples (n = 7). Cortisol was measured and analyzed in 
various ways. Some studies collected cortisol samples only once a day (n = 5), while 
others collected samples multiple times a day (n = 4), for instance at awakening, after 
awakening, and bedtime. The timing of the measurements also differed, n = 4 studies 
collected samples that were taken in the morning (after waking up), n = 2 studies during 
lunchtime, n = 5 studies in the afternoon, and n = 3 studies in the evening (before going 
to bed). Two studies did not give information about the timing of sample collection. 
Researchers used cotton wads/swabs to measure cortisol (n = 4), let students spit in 
cups (n = 2) or vials (n = 2), or did not provide information (n = 1). Furthermore, different 
ways to analyze the data were reported, including using means and SDs or SEs of cortisol 
levels (n = 5), area under the curve analyses (n = 2), log transformations (n = 1), or slope 
difference scores (n = 1).

Because cortisol measurements varied considerably across the few included cortisol 
studies (k = 9), in terms of sample collection (e.g., cotton swabs, spitting in cups), number 
of samples, timing of sample collection (e.g., morning, afternoon), and analytic approach 
(e.g., area under the curve, slopes), it was not considered meaningful to quantitatively 
analyze the cortisol findings. Hence, we did not conduct a multilevel meta-analysis for 
cortisol, but instead provided an overview of study findings.
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Characteristics of the included studies investigating blood pressure
Blood pressure was reported in k = 16 studies and N = 84 effect sizes. Included studies 
were issued between 1987 and 2018 and all studies were published (i.e., no dissertations). 
The average age ranged between 10.8 and 16.6 years with a mean age of 14.3 years. The 
mean percentage of boys was 48.8% (based on 80 effect sizes) and the mean percentage 
of minorities was 78.7% (based on 74 effect sizes). The study quality ranged from 3 to 11, 
with a mean score of 8.4. The intervention programs had an average duration of 11 weeks, 
and the intensity of the programs ranged from 360 to 3360 minutes (with a mean of 1500 
minutes). Some studies reported that the researched intervention included homework 
(n = 8), the other studies focused on interventions that did not include homework or 
did not report about this intervention characteristic (n = 12). Only five studies selected 
students based on screening, and included students with a high BP (four studies 
specifically focused on high SBP). The other studies (n = 11) were performed in non-
selected community samples.

Characteristics of the included studies investigating heart rate/HRV
Heart rate/HRV was reported in k = 20 studies and N = 61 effect sizes. Included studies 
were issued between 1988 and 2018 and only two studies were not published (i.e., 
dissertations). The average age ranged between 10.8 and 16.7 years with a mean age of 
14.4 years. The mean percentage of boys was 48.2% (based on 58 effect sizes) and the 
mean percentage of minorities was 69.3% (based on 48 effect sizes). The study quality 
ranged from 1 to 11, with a mean score of 6.7. The intervention programs had an average 
duration of 12 weeks, and the intensity of the programs ranged from 210 to 3360 minutes 
(with a mean of 1400 minutes). Most studies reported that the intervention included 
homework (n = 10), the other studies focused on interventions that did not include 
homework or did not report about this intervention characteristic (n = 6). The majority 
of the studies (n = 12) were performed in non-selected community samples, samples of 
the other studies included students based on self-selection (n = 2) or screening based 
on high SBP (n = 4), impaired vision (n = 1) or music anxiety (n = 1).

Overall effects
Based on review, overall effectiveness of school-based intervention programs on cortisol 
was not indicated. Results of the primary studies for cortisol were inconsistent. On 
the one hand, three studies demonstrated that school-based intervention programs 
were effective in improving cortisol at post-intervention, indicated by lowered cortisol 
levels (i.e., measured once in the afternoon in both studies) and a steep slope diurnal 
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pattern (i.e., measured multiple times during the day). On the other hand, one study 
demonstrated increased mean cortisol levels at post-intervention (i.e., measured once). 
Five studies showed that school-based intervention programs were not effective in 
improving cortisol levels at post-intervention and follow-up (i.e., two studies measured 
cortisol once, two studies measured cortisol multiple times a day and one study 
measured cortisol multiple times over two days).

The multilevel meta-analyses for the effectiveness of school-based intervention 
programs on blood pressure yielded a significant yet small overall effect (d = 0.173, SE = 
0.069, p = .014). Overall, school-based intervention programs were effective in reducing 
BP. Five outliers were winsorized. There was significant within-study variance (p < .0001), 
demonstrating heterogeneity.

The overall effect size for HR/HRV was not significant (d = 0.134, SE = 0.105, p = .209). 
Three outliers were winsorized. There was significant within-study (p < .0001) and 
between-study variance (p < .05), demonstrating heterogeneity. The overall effect sizes 
are reported in Table 3.2.

Table 3.2 Result for the overall mean effect sizes

Outcome N 
studies

N ES N 
participants

Mean d 
(SE)

95% CI t-value LRT % var Fail-safe 
N (cv)

Blood 
pressure

16 (16) 84 3291 0.173 
(0.069)

0.035-
0.311

2.498* Level 2: 
215.58***
Level 3: 0.20

Level 1: 
11.3%
Level 2: 
85.5%
Level 3: 
3.2%

2117 (90)

Heart rate 20 (20) 61 2995 0.134 
(0.105)

-0.077-
0.344

1.270 Level 2: 
159.98***
Level 3: 
5.32*

Level 1: 
11.3%
Level 2: 
69.7%
Level 3: 
18.9%

281 (110)

Note. N studies (samples) = number of studies and independent samples; N ES = number of effect sizes; 
mean d = mean effect size Cohen’s d; SE = standard error; CI = confidence interval, t-value = difference 
in mean d with zero; LRT = likelihood-ratio test for level 2 and level 3; % var = percentage of variance 
explained; Fail-safe N (cv) = Fail-safe number and Rosenthal’s critical value in parentheses.
*p < .05. **p < .01. ***p < .001.
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Sensitivity analyses
To account for the possible influence of specific studies or effect sizes, we repeated the 
meta-analyses after removal of potential influences. First, we repeated the meta-analyses 
after removal of the stress recovery effect sizes for BP and HR/HRV, as stress recovery 
is less clearly understood in relation to stress reactivity (i.e., there is no consensus on 
how to operationalize stress recovery as indicator of stress) (Linden et al., 1997). Results 
yielded similar results for BP (d = 0.234, SE = 0.064, p < .001) and HR/HRV (d = 0.153, SE = 
0.112, p = .179). Second, we repeated the meta-analyses after removal of eight reactivity 
effect sizes (for both BP and HR/HRV). These effect sizes were generated using baseline or 
recovery levels that were also used to calculate another effect size in the same study, and 
were excluded to account for overlap between effect sizes within studies. Results were 
similar for BP (d = 0.209, SE = 0.063, p = .001) and HR/HRV (d = 0.141, SE = 0.117, p = .232).

Publication bias
For BP, the Rosenthal fail-safe test demonstrated there was no indication of publication 
bias. However, the funnel plot appeared to be slightly asymmetrical and the regression 
analysis of the sampling variance was significant (p < .05). Nevertheless, the trim and fill 
analysis did not reveal any missing effect sizes, suggesting that there was no indication 
of publication bias.

For HR/HRV, the Rosenthal fail-safe test demonstrated that there was no indication 
of publication bias. Moreover, the funnel plot appeared to be symmetrical and the 
regression analysis of the sampling variance was not significant (p = .801). Likewise, the 
trim and fill analysis revealed no missing effects sizes, suggesting that there was no 
indication of publication bias.

Moderator analyses
Table 3.3 and 3.4 report the results of the moderator analyses on cardiovascular (i.e., BP 
and HR/HRV) parameters of stress. Only significant results are described here.

Intervention characteristics. For BP, components and intensity moderated the 
effects. Larger effects were found for intervention programs with a mindfulness and/
or meditation component compared to programs without this component and for 
interventions with a relaxation component versus interventions without a relaxation 
component. Interventions with a yoga component were not effective, as opposed to 
interventions without a yoga component. Smaller effects were observed for intervention 
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programs with a cognitive-behavioral component versus interventions without this 
component. Additionally, larger effects were found for interventions with a higher 
intensity. For HR/HRV, significant positive effects were found for intervention programs 
with a mindfulness and/or meditation component, but not for intervention programs 
without this component. Furthermore, interventions with a cognitive-behavioral 
component were not effective compared to interventions without this component. In 
addition, larger effects were observed for interventions with a higher intensity.

Sample characteristics. There were no significant moderators for HR/HRV and BP.

Study characteristics. For BP, significant effects were found for (cluster) RCTs, but not for 
quasi-experimental designs.
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3

DISCUSSION

In the current study, we examined the effectiveness of school-based intervention 
programs in improving HPA-axis (i.e., cortisol) and cardiovascular (i.e., SBP/DBP and 
HR/HRV) parameters of stress in adolescents. For BP and HR/HRV, multilevel meta-
analyses were conducted to investigate the effectiveness of school-based intervention 
programs on cardiovascular parameters of stress. This multilevel approach is favorable, 
as it takes into account the dependency of multiple effect sizes from the same study, 
allowing the inclusion of all relevant effect sizes and thus generate more power (Assink & 
Wibbelink, 2016). Results demonstrated that school-based intervention programs had a 
small overall effect on reducing BP in adolescents, while the overall effect for HR/HRV was 
not significant. For cortisol, we did not analyze the data using a multilevel meta-analysis 
due to the large variation in methodology in the small number of included primary 
studies. An overview of the findings of the included studies showed that cortisol results 
were inconsistent, likely caused by the large methodological variation. Additionally, 
we investigated intervention (i.e., components, intensity), sample (i.e., target group, 
gender, minority background, and age), and study (i.e., type of HR and BP measurement, 
type of stress outcome, publication year, study design, type of comparison condition, 
timing of outcome measurement, and study quality) characteristics as moderators of 
effectiveness. For BP and HR/HRV, several moderators influenced the effectiveness of 
school-based intervention programs. Larger effects were observed for intervention 
programs with a mindfulness and/or meditation component, for interventions without 
a cognitive-behavioral component and for interventions with a higher intensity. For 
BP, significant program effects were only demonstrated in (cluster) RCTs and not in 
studies with a quasi-experimental design. Also for BP only, larger effects were found 
for intervention programs with a relaxation component while programs with a yoga 
component were not effective compared to programs without a yoga component.

The overall finding that intervention programs are effective in improving BP is consistent 
with previous literature that showed improved cardiovascular parameters of stress in 
community and clinical samples comprising mainly adults (Heckenberg et al., 2018; 
Pascoe, Thompson, & Ski, 2017; Pascoe, Thompson, Jenkins, et al., 2017; Pascoe & Bauer, 
2015). As such, the present study demonstrates that indicators of physiological stress 
(i.e., SBP and DBP) are also malleable by intervention programs in adolescents. In the 
current study, both cardiovascular parameters of stress demonstrated improvements 
after school-based intervention programs, although only BP showed a significant 
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improvement. This indicates that BP might be a more susceptible target for school-based 
intervention programs than HR/HRV. A previous study in healthy adults also observed 
significant reductions in BP, but not HR, after a slow pace breathing exercise (Pramanik 
et al., 2009). Likewise, another study demonstrated larger effects for SBP as opposed 
to HR after slow, deep breathing in patients with hypertension (Bhavanani et al., 2011), 
suggesting that BP might be more sensitive to change. Thus, BP seems to be an important 
parameter to include when studying the effectiveness of interventions to reduce stress in 
adolescents. That said, the absence of a significant overall effect for HR/HRV is in contrast 
with most previous findings based on mainly adult samples (Heckenberg et al., 2018; 
Pascoe, Thompson, & Ski, 2017; Pascoe, Thompson, Jenkins, et al., 2017; Pascoe & Bauer, 
2015). This may suggest developmental differences in responsiveness to intervention 
programs targeting stress reduction, at least with respect to HR/HRV, that require further 
examination in future research. Alternatively, a methodological explanation for the 
non-significant overall effect for HR/HRV could be the specific intervention programs 
examined in relation to HR/HRV compared to BP. Characteristics of these programs (i.e., 
less intensive, less often consisted a mindfulness and/or meditation component), had 
smaller effects in the current study, and may therefore explain the diverging findings for 
HR/HRV. In addition, the previous meta-analytic studies that demonstrated improved 
HR/HRV focused predominantly on mindfulness and meditation programs (Heckenberg 
et al., 2018; Pascoe, Thompson, & Ski, 2017; Pascoe, Thompson, Jenkins, et al., 2017). 
Finally, the lack of a significant overall effect for HR/HRV might be the result of the smaller 
number of included effect sizes for this indicator, resulting in less statistical power to 
detect significant effects.

In the relatively small number of studies with cortisol measurement included in this 
review, HPA-axis functioning was measured in different ways, with variations in sample 
collection, number of samples, timing of sample collection, and analytic approach. 
Because this hampers comparability, no meta-analysis was performed for this outcome. 
Across the nine studies and ways of cortisol measurements, findings were inconsistent. 
Furthermore, the studies that showed significant intervention effects did not notably 
differ from the studies that demonstrated no effects (e.g., in methodology, type of 
intervention program). In a recent meta-analysis investigating the effects of mindfulness-
based interventions on cortisol in healthy adults, it was also observed that results might 
have been influenced by variation in the assessment of cortisol, including sample 
collection strategy, total days of measurements, and indicators of assessment (Sanada 
et al., 2016). Salivary cortisol levels are often used as an indicator of stress, especially in 
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children and adolescents, because the collection of salivary samples is relatively easy and 
noninvasive, as well as inexpensive (Hanrahan et al., 2006). However, it must be taken into 
account that many factors can influence the measurement of salivary cortisol. Previous 
research showed that the time and location of sampling, type of assay used, and units 
of measurements might impact the accuracy and reliability of measurements. Future 
studies should take into account this complexity of cortisol measurements, and make 
sure that uniform procedures and methods are used to obtain cortisol levels, and that 
the data-collection is well documented. Before incorporating measurements of salivary 
cortisol, researchers must develop a rigorous protocol for sample collection, including 
standardizing the time for sample collection and using multiple days of measurements 
(Hanrahan et al., 2006; Sanada et al., 2016). In this way, results will be more comparable 
across studies and it will be possible to draw more accurate conclusions.

Moderator analyses demonstrated that for both BP and HR/HRV, larger effects were 
observed for intervention programs with a mindfulness and/or meditation component 
and smaller effects were found for intervention programs with a cognitive-behavioral 
component. For BP only, larger effects were found for intervention programs with a 
relaxation component. These findings contradict results of a previous meta-analysis 
examining the effectiveness of school programs for children and adolescents (Kraag 
et al., 2006), demonstrating larger effects for components to enhance problem solving 
and emotional coping skills compared to relaxation techniques. However, results of 
Kraag et al. (2006) were based on a small number of studies, examined only universal 
interventions and mainly reflected psychological stress. Hypothetically, cognitive-
behavioral techniques may have more impact on psychological stress, and techniques 
as mindfulness, meditation, and relaxation might be more effective in improving 
physiological parameters of stress. Although the neurobiological effects of mindfulness, 
meditation, and relaxation techniques are not yet clearly understood, recent reviews 
provide evidence that they are associated with biological changes in BP and HR (Pascoe, 
Thompson, Jenkins, et al., 2017; Pascoe & Crewther, 2016), specifically in programs that 
focus on breathing (Pascoe & Crewther, 2016). A homeostatic state is characterized 
by relaxed breathing, and since breathing is one of the actions of the ANS that can be 
individually controlled, it is plausible that such techniques have more impact on improving 
physiological parameters of stress than cognitive-behavioral techniques (Pascoe 
& Crewther, 2016). Another explanation could be that some intervention programs, 
especially programs with a cognitive-behavioral component, first lead to changes in 
psychological stress, and only after some additional time lead to changes in physiological 
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stress. This suggests that short-term effects (i.e., post-intervention) may be less likely 
and smaller than long-term effects (i.e., follow-up). However, moderator analyses did not 
confirm this line of reasoning, as there were no differences between post-intervention 
and follow-up effects. Unfortunately, only few studies included follow-up measurements. 
To draw accurate conclusions about long-term effects on physiological parameters of 
stress, it is necessary that future intervention studies include both post-intervention and 
follow-up measurements. Previous research demonstrated that perceived stress reflects 
activity of the HPA-axis as well as the ANS, but only to a certain extent (Oldehinkel et al., 
2011), which may explain diverging findings in terms of psychological and physiological 
stress. Since few intervention studies measure both psychological and physiological 
stress, future studies should investigate the mutual relationship between both indicators 
of stress, to discover their association over time. Finally, in the current study intervention 
programs with a cognitive-behavioral component often reflected broad and generic 
programs (e.g., stress management as a small part of the program, or adolescents were 
taught general coping skills). As such, stress reduction was often a secondary or indirect 
program aim, which might explain the observed smaller effects for intervention programs 
with a cognitive-behavioral component.

For BP only, significant effects were only observed for programs without a yoga 
component, and not for programs with a yoga component. This contradicts earlier 
research, which demonstrated that yoga practices improved regulation of the SNS 
(Pascoe, Thompson, & Ski, 2017; Pascoe & Bauer, 2015). However, as these results were 
observed in predominantly adult samples, it is possible that yoga interventions are not 
or less effective for adolescents in reducing physiological parameters of stress. Indeed, a 
previous study demonstrated that adolescents with irritable bowel syndrome benefitted 
less from a yoga intervention than young adults with this disorder (Evans et al., 2014), 
possibly related to the challenge of motivating adolescents. Future research should 
investigate these potential developmental differences in response to yoga interventions. 
Alternatively, it could be that variations in focus of yoga-interventions, such as physical 
postures, controlled breathing or meditation techniques, accounted for the results. 
Since programs that focus on breathing have been proven beneficial (Pascoe & Crewther, 
2016), it is plausible that yoga programs that only involve physical postures yield smaller 
effects on physiological parameters of stress than programs with a predominant focus 
on controlled breathing and meditation. Indeed, the included studies with a yoga 
component (i.e., examining BP) consisted of both physical postures and controlled 
breathing or meditation, with physical postures as the main focus. Nevertheless, this 
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finding should be interpreted with caution, because it was based on a small sample (i.e., 
3 studies, 14 effect sizes).

For BP and HR/HRV, larger effects were observed for intervention programs with a higher 
intensity. Visual inspection of the data showed that interventions with an intensity of 
1000 minutes or more (at least 17 hours) were more beneficial (i.e., generated higher 
effect sizes). This is in contrast with Stice et al. (2009), demonstrating larger effects 
on depressive symptoms for prevention (i.e., coping skills) programs for children and 
adolescents with shorter durations. It is possible that higher intensity programs are 
necessary to improve physiological parameters of stress, whereas psychological effects 
of stress are more easily (i.e., faster) obtained, and thus require less intensive programs. In 
fact, in the present study, smaller effects were observed for intervention programs with a 
cognitive-behavioral component, and these programs were less intensive than programs 
without a cognitive-behavioral component. Accordingly, the importance of program 
intensity might correlate with the type of intervention program. Mindfulness, meditation, 
and relaxation techniques may need longer periods of time to master than cognitive-
behavioral techniques. Hence, mindfulness, meditation, and relaxation programs that 
are more intensive might be more effective in improving physiological parameters of 
stress. Indeed, a recent review demonstrated that programs involving more hours of 
meditation seemed to be more beneficial than programs with fewer meditation hours 
(Pascoe & Crewther, 2016).

Finding only significant effects on BP for (cluster) RCTs and not for quasi-experimental 
designs contradicts a previous meta-analysis that investigated the effectiveness of 
interventions for children and adolescents with emotional and behavioral disorders 
(Suter & Bruns, 2009). In this meta-analysis, larger effects were demonstrated for studies 
with a quasi-experimental design versus RCTs, although methodological factors other 
than treatment allocation may have influenced the results (Suter & Bruns, 2009). Besides 
these considerations, the current finding that (cluster) RCTs are more effective should 
be interpreted with caution, because only two studies examining BP were quasi-
experimental (i.e., 4 effect sizes).

Limitations and recommendations for future research
Some limitations need to be considered in this review. First, limited information was 
available for some of the study, sample, and intervention characteristics, including study 
population (i.e., rural or urban), percentage of socio-economic status, and program 
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integrity. This lack of information prevented us from conducting moderator analyses. 
In order to determine what characteristics are beneficial and which programs work for 
specific subsamples, we recommend future intervention studies to report sufficient 
information about study, sample, and intervention characteristics. For example, program 
integrity is very important to take into account, because non-significant or negative 
results might be due to incorrect program implementation instead of an ineffective 
program (Lane et al., 2004).

Second, methodological differences were observed for assessments of physiological 
parameters of stress, especially for sampling of cortisol. Differences were observed in 
sample collection, timing of sample collection, number of samples, and approach of 
analyzing the data. Future studies should be aware of methodological differences and 
provide detailed protocols about their data collection to account for this.

Third, studies were included that measured basal functioning, stress reactivity, 
and ambulatory monitoring. Although there was no significant moderator effect 
demonstrated for these different measures, it is possible that this influenced the effects. 
Also, only a small number of studies, and for cortisol not a single study, included stress 
reactivity. Yet, it is important that future studies also investigate reactivity, to further 
assess the potential of stress reduction programs to improve stress reactivity. However, 
as cardiovascular parameters of stress (i.e., HR and BP) are affected immediately and 
throughout stress exposure, while cortisol takes longer to reach peak levels (i.e., post-
stress) (Allen et al., 2014; Linden et al., 1997), it is important to take these differences into 
account by measuring at multiple timepoints. Additionally, only some of our included 
studies measured HRV (i.e., 25% of the ES). Since HRV is a reliable indicator of ANS 
activity related to stress (Kim et al., 2018), we encourage future studies to include HRV 
measurements as physiological stress outcomes.

Fourth, only few studies included follow-up measurements. By including long-term 
assessments, potential sleeper effects (i.e., improved longer term outcomes) could 
be observed. For instance, previous research of an 8-week mindfulness intervention 
in cancer patients demonstrated linear salivary cortisol decreases over the course of 
the study (i.e., post-intervention, 6-month follow-up, and 12-month follow-up). Yet, 
linear decreases were not observed for BP and HR (Carlson et al., 2007), suggesting that 
the timing of physiological effects of intervention programs differs across parameters. 
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Further research in this area is needed to advance our understanding of the timing and 
sequencing of intervention effects across physiological parameters of stress.

Finally, although we found no significant differences between active and passive control 
conditions, one should be aware that the type of control condition can influence effect 
estimates of psychosocial interventions (Karlsson & Bergmark, 2015). As such, type of 
control condition is crucial to take into consideration when interpreting intervention 
effects.

Overall, to increase the knowledge on physiological effects of (school-based) intervention 
programs, it is crucial that researchers conduct physiological measurements in a more 
uniform way to improve comparability of future studies. In this way, researchers will 
be able to systematically determine the role of physiological stress parameters and 
their change as a result of intervention programs, demonstrating which programs are 
most beneficial. In addition, preferably, researchers should include participants from 
various age groups (e.g., children, adolescents, adults) and educational levels, include 
both physiological and psychological stress outcomes, and include measurements 
immediately after the intervention as well as follow-up measurements after completion 
of the intervention.

CONCLUSIONS

The present review demonstrated that school-based intervention programs promoting 
psychosocial functioning have the potential to improve ANS indicators of stress. Since 
chronic stress is a mental health issue among adolescents (Walburg, 2014) and a 
dysregulated stress system is associated with mental health problems (Charmandari 
et al., 2005), it is important to address heightened stress levels in adolescents and 
give them tools to adequately cope with stress. Previous research focused mainly on 
psychological stress, demonstrating that school-based intervention programs reduce 
adolescent psychological stress (Kraag et al., 2006; van Loon et al., 2020). The current 
study is a valuable addition to the literature as it demonstrates that school-based 
intervention programs promoting psychosocial functioning have the potential to also 
improve physiological parameters of stress. Future researchers should, therefore, add 
physiological outcomes in studies on the effectiveness of stress reducing programs. 
Moreover, governments and schools should be aware of the availability of such school-
based intervention programs, and implement them. Particularly, to improve functioning 
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of the ANS, one of the major stress systems, intervention programs should include a 
mindfulness, meditation or relaxation component, since these components were most 
effective. In addition, programs with a higher intensity should be encouraged. Providing 
adolescents with techniques to reduce physiological stress through school-based 
intervention programs may prevent emerging mental health problems.
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ABSTRACT

Background: Adolescence is a period of elevated stress sensitivity, which places 
adolescents at increased risk of developing mental health problems such as burnout, 
depression, anxiety, and externalizing problems. Early intervention of psychological 
needs and low-threshold care addressing such needs may prevent this dysfunctional 
development. Schools may provide an important environment to identify and address 
psychological needs. The aim of this protocol is to describe the design of a study aiming 
to evaluate the effectiveness of low-threshold school-based skills-training programs 
promoting the mental health of adolescents and to examine moderators of the 
effectiveness.

Method/design: A Randomized Controlled Trial will be conducted to examine the 
effectiveness of two school-based skills-training programs aiming to promote mental 
health by improving either skills to deal with performance anxiety or social skills. A multi-
informant (i.e., students, parents, and trainers) and multi-method (i.e., questionnaires 
and physiological measurements) approach will be used to assess program targets (skills 
to deal with performance anxiety or social skills), direct program outcomes (performance 
or social anxiety) and mental health outcomes (i.e., stress, internalizing and externalizing 
problems, self-esteem and well-being), as well as specific moderators (i.e., student, 
parent and program characteristics, social support, perfectionism, stressful life events, 
perceived parental pressure, positive parenting behavior, treatment alliance and program 
integrity).

Discussion: The current study will provide information on the effectiveness of school-
based skills-training programs. It is of crucial importance that the school environment 
can provide students with effective, low-threshold intervention programs to promote 
adolescents’ daily functioning and well-being and prevent the emergence of mental 
health problems that negatively affect school performance.

Trial registration: Dutch Trial Register number NL7438. Registered 12 December 2018.

Keywords: Intervention; Randomized Controlled Trial; Effectiveness; School-Based Skills-
Training Programs; Social Skills; Performance Anxiety; Mental Health; Stress.
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BACKGROUND

Adolescence is a phase of rapid growth and development in physical and psychological 
domains (Christie & Viner, 2005). During adolescence many changes occur simultaneously, 
including puberty and the transition to high school. At the same time, adolescence 
is a period of increased stress sensitivity (Andersen & Teicher, 2008; Fuhrmann et al., 
2015; Romeo, 2013), which contributes to adolescents’ increased risk for mental health 
problems, such as burnout, depression, anxiety and externalizing problems (de Bruin et 
al., 2018; Jayanthi et al., 2015; Snyder et al., 2017; Walburg, 2014) and which may negatively 
affect the well-being of adolescents (Burger & Samuel, 2017; Chappel et al., 2014; Kiang & 
Buchanan, 2014) and later developmental outcomes (Lupien et al., 2009). Stress also has a 
negative effect on academic performance (Arsenio & Loria, 2014; Kaplan et al., 2005; Liu & 
Lu, 2011) and can result in school absenteeism or dropout (Dupéré et al., 2015). Addressing 
psychological needs at an early stage, for instance to deal with stress and stress-inducing 
factors, is of crucial importance to prevent the development of mental health problems, 
school dropout and dysfunction later in life. An environment particularly suitable to help 
vulnerable adolescents is the school environment. Intervening in the school-context 
may be particularly beneficial to schools as well-being and mental health have been 
positively associated with academic functioning (Suldo et al., 2011).

A promising avenue to reach adolescents with psychological needs is by focusing on 
stress. As experiencing stress is part of normative development during adolescence 
(Romeo, 2013), interventions focusing on the reduction of stress may be experienced 
by adolescents as a low-threshold and appealing way to address their psychological 
needs. Stress has been defined as the condition or feeling that results when individuals 
perceive that the demands of a situation exceed the individual’s personal, psychological, 
or social resources (Lazarus, 1966). During adolescence, performance pressure as well 
as social situations at school may trigger feelings of stress, also referred to as academic 
and social stress (Nicolai et al., 2013).

Academic stressors that are frequently reported by adolescents are related to tests, 
grades, homework, expectations about school, expectations about their career and 
future life plans (de Anda et al., 2000). Academic stress is related to performance 
anxiety, where individuals experience fear of failure, the fear to be unable to meet 
certain expectations of themselves or others, or test anxiety. Improving skills to deal 
with academic stress through intervention programs can reduce stress in the school 
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environment (Regehr et al., 2013; Saunders et al., 1996). Social stressors originate from 
an individual’s social environment and are caused by factors that disrupt the relationship 
with others, such as social rejection, isolation, disagreements or bullying (Juth & 
Dickerson, 2013). Dysfunctional social interactions can trigger stress (Ditzen & Heinrichs, 
2014), hence, improving social skills by teaching adolescents to better communicate with 
others, might reduce perceived social stress.

The ability to cope with stress is very important and requires cognitive and behavioral 
efforts to control or reduce stressful experiences (Lazarus & Folkman, 1984). One way to 
thus counter the negative effects of adolescents’ stress is addressing either academic or 
social stress by offering preventative skills-training programs that provide adolescents 
with tools to effectively cope with stress and regulate emotions (Compas et al., 2014). 
In order to effectively help adolescents who perceive academic or social stress and to 
promote their mental health, this protocol describes a study to examine the effectiveness 
of two school-based skills-training programs targeting skills to deal with performance 
anxiety or social skills.

Several studies implemented skills-training programs targeting performance anxiety, 
mainly focusing on test anxiety. Recent studies in secondary school students reported 
decreased test anxiety compared to controls after interventions targeting a combination 
of coping skills, relaxation techniques and study skills (Bradley et al., 2010; Putwain & 
Pescod, 2018; Weems et al., 2014; Yahav & Cohen, 2008; Yeo et al., 2016). A reduction was 
also found in physiological stress (Bradley et al., 2010; Yahav & Cohen, 2008), internalizing 
problems (Weems et al., 2014) and behavioral problems (Yahav & Cohen, 2008), as well 
as increased self-esteem (Yahav & Cohen, 2008).

Recent studies demonstrated increased positive social behavior and improved social 
skills in secondary school students after mindfulness or social and emotional skills based 
interventions compared to controls (Durlak et al., 2011; Schonert-Reichl & Lawlor, 2010). A 
reduction was found for perceived stress (Durlak et al., 2011), problem behaviors (Durlak 
et al., 2010; Schonert-Reichl & Lawlor, 2010) and internalizing problems (Harrell et al., 
2009), as well as increased self-esteem (Durlak et al., 2010; Harrell et al., 2009; Schonert-
Reichl & Lawlor, 2010).

In sum, previous studies targeting skills to deal with performance anxiety and social skills 
in secondary school students demonstrated promising results, for academic and social 
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stress as well as for mental health outcomes. However, previous research shows several 
limitations. First, only few studies performed a randomized controlled trial (RCT) (Harrell 
et al., 2009; Putwain & Pescod, 2018), which means that in non-randomized studies there 
might be confounding factors or bias. Second, only few studies used a targeted small-
group intervention (Harrell et al., 2009; Putwain & Pescod, 2018; Weems et al., 2014), which 
means that in studies with universal interventions there might be minimal or no effect 
for at-risk students because their greatest effect is on low-risk students, who are not the 
desired target (Offord, 2000). Moreover, these studies had relatively small sample sizes 
(N = 74 and N = 56) (Harrell et al., 2009; Putwain & Pescod, 2018) which precludes clear 
conclusions about the effects, or targeted youth that experienced a traumatic event 
(Weems et al., 2014), precluding conclusions about non-clinical community samples. 
Third, only a few studies investigated mixed-samples of students from diverse ethnic 
backgrounds (Bradley et al., 2010; Putwain & Pescod, 2018; Schonert-Reichl & Lawlor, 
2010), which is important to be able to draw conclusions that generalize to the whole 
population (Bonevski et al., 2014). Hence, there is still insufficient evidence for the 
effectiveness of skills-training programs, especially for students in mixed-ethnicity 
community samples. Additionally, little is known about potential moderators of the 
effectiveness of school-based skills training programs, likely due to power issues. 
Which students benefit from such training programs and which factors contribute to 
their effectiveness?

Moderators are student, parent and program characteristics that are likely to affect 
the effectiveness of the training programs. Student characteristics that may affect the 
effectiveness of the skills-training programs include demographic characteristics (i.e., 
age, gender, ethnicity, educational level and socioeconomic status (SES)) and social 
support, perfectionism, stressful life experiences, severity of problems, perceived 
parental pressure and basal stress levels.

For instance, high levels of social support have been positively associated with well-being 
and mental health in children and adolescents (Chu et al., 2010; Rothon et al., 2011). 
Moreover, high levels of social support have been associated with a more beneficial 
psychological treatment outcome in clinical samples (Beckner et al., 2010; Thrasher et 
al., 2010). High occurrence of stressful life events has been associated with stress-related 
psychopathology and negative mental health outcomes, such as anxiety, depression and 
risk behavior (Fox et al., 2010; Low et al., 2012; Meng et al., 2011) and predicts adverse 
treatment outcome (Nanni et al., 2012). On the one hand, high social support and low 
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occurrence of stressful life events are associated with more beneficial outcomes. On 
the other hand, several studies showed larger program effects for adolescents with high 
initial problem severity (Henderson et al., 2010; Menting et al., 2013). Following this line 
of reasoning, it may also be possible that students with low social support or with high 
occurrence of stressful life events profit most from the skills-training programs, because 
the sessions provide them with tools that are not provided by their social network.

Perceived stress positively correlates with perfectionism (Flett et al., 2016) and perceived 
parental pressure (Sibnath et al., 2015), which have been associated with mental health 
problems such as anxiety and depression (Limburg et al., 2017; O’Connor et al., 2010; 
Quach et al., 2013). Previous studies showed that perfectionism and maternal rejection 
(i.e.,, less emotional warmth), the latter associated with parental pressure (Quach et al., 
2013), are related to less beneficial treatment outcomes in children and adolescents with 
anxiety or depression (Festen et al., 2013; Mitchell et al., 2013; Nobel et al., 2012; Zuroff 
et al., 2000). It is therefore expected that students with higher levels of perfectionism or 
students who perceive more parental pressure may benefit less from the skills-training 
programs.

Parent characteristics that may affect the effectiveness of the skills-training program 
include demographic characteristics (i.e., educational level) and positive parenting 
behavior. Positive parenting behavior increases adolescents’ social competence 
reflecting positive functioning at school including peer competence and attachment to 
school (Taylor et al., 2016), and improves the relationship between parent and adolescent 
(Pinquart, 2013). Because of this warm relationship, parents may be more involved in 
the life of their child and students may feel more confident to talk about the program 
at home. It is therefore expected that the skills-training programs are more effective for 
students with parents that show more positive parenting behavior.

Additionally, program characteristics, i.e., treatment alliance, program integrity and 
trainer characteristics such as ethnicity, experience and perceived competence, may 
moderate the effectiveness of the skills-training programs. Treatment alliance is the 
perceived bond between the participant of the skills-training program and the group 
leader (i.e., trainer), which is demonstrated to be positively associated with treatment 
outcome in depressive patients (Zuroff et al., 2000) and in children and adolescents with 
anxiety disorders (Anderson et al., 2012; Liber et al., 2010). Hence, it is expected that high 
participant-trainer alliance contributes to a more beneficial outcome. Program integrity 
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refers to the extent to which a program is implemented as originally planned, and is 
reported by very few studies (Perepletchikova et al., 2007). Finding non-significant effects 
may not be caused by an ineffective program, but because a program is not carried out 
as intended (Asscher et al., 2014). Therefore, it is important to examine program integrity 
in order to correctly draw conclusions on the effectiveness of the skills-training programs.

In sum, the current protocol describes a study that will be conducted to examine the 
effectiveness of two types of targeted school-based skills-training programs addressing 
skills to deal with performance anxiety (program 1) and social skills (program 2). In order 
to overcome some of the limitations of previous studies, small-group skills-training 
programs are evaluated in a mixed-ethnicity community sample of students with different 
educational levels, where students self-select to one of the skill-training programs. For 
each program, a RCT is performed to examine if these low-threshold interventions reduce 
performance or social anxiety and promote students’ mental health. Both skills-training 
programs will be compared to a control waitlist condition. As illustrated in Figure 4.1, it 
is expected that the performance anxiety skills-training program will improve skills to 
reduce performance anxiety (i.e. coping skills, including negative thought restructuring 
and managing emotions), resulting in a reduction in students’ performance anxiety (i.e. 
fear of failure and test anxiety) and in improved mental health (i.e. reduced stress and 
internalizing and externalizing problems, and increased well-being and self-esteem). 
Additionally, we expect that the performance anxiety skills-training program will directly 
reduce performance anxiety and improve mental health. It is expected that the social 
skills-training will improve students’ social skills and thereby reduce their social anxiety 
and improve their mental health (i.e. reduced stress and internalizing and externalizing 
problems, and increased well-being and self-esteem). In addition, we expect that the 
social skills training program will directly reduce social anxiety and improve mental health 
(see Figure 4.1). The second aim is to investigate the moderators of the effectiveness of 
both skills-training programs on all outcomes. This is important because it is likely that 
the skills-training programs are not equally effective for all students. Student, parent 
and program characteristics will be examined as potential moderators. The final aim 
of this study is to evaluate if the school-based skills-training programs are experienced 
as sufficiently accessible, meaningful and helpful by the students, their parents and the 
trainers. Figure 4.1 shows a conceptual model of the research design.
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METHODS AND DESIGN

Design
A RCT will be conducted for both school-based skills-training programs targeting: 
1) skills to deal with performance anxiety and 2) social skills. For each skills-training 
program, students who have indicated interest in attending a training at their 
school, will be randomized by the first author (stratified for education level) into the 
experimental group in which the training starts immediately or into a waitlist control 
group that receives the training approximately eight weeks later (see Figure 4.2), using 
computerized randomization in a 1:1 ratio. We will use a multi-method (questionnaires 
and physiological data) and a multi-informant (students, parents and trainers) design 
and will recruit a mixed-ethnicity sample of students from different educational levels.

Data collection
Questionnaires assessing program targets (i.e., skills to deal with performance anxiety 
or social skills), specific goals of the skills-training programs (i.e., performance or social 
anxiety) and mental health (i.e., stress, internalizing and externalizing behavior, well-
being and self-esteem) will be completed by students and parents prior to the start 
(T1) and after completion of the interventions in the experimental group (T2). Trainers 
complete questionnaires about program content (to assess program integrity) after each 
training session. Additionally, in a subsample of students (approximately N = 40 students 
per skills-training program), physiological parameters will be measured during a resting 
period to assess the basal stress levels of students (i.e., heart rate, heart rate variability 
and skin conductance measurements with wearables).

Student and parent characteristics (i.e., demographics including gender, age, ethnicity 
and education level, and expectations about the program) are assessed prior to the 
interventions, as well as trainer characteristics (i.e., demographics including gender, age, 
ethnicity, education level, and level of experience and perceived competence). Lastly, 
after completion of the intervention, students, parents and trainers will evaluate the 
skills-training program.

The design of this study has been approved by the Ethical Committee Psychology of 
Leiden University (CEP18-1105/419) and is registered in the Dutch Trial Register (number 
NL7438). To maintain participant confidentiality, all records that contain names or other 
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personal identifiers will be stored separately from the collected data identified by code 
numbers.

Study sample
For each school-based skills-training program we aim to include N = 130 students to 
ensure there is enough power for the analyses (N = 65 for both the experimental and 
waitlist control group). A total of N = 260 students will be included. This sample size is 
sufficient to investigate the effectiveness of the interventions and potential moderators, 
with a power of .80, an alpha of .05 and a medium effect size of .25 (Faul et al., 2007).

Participants are mixed-ethnicity students in the first, second, and third year of secondary 
schools (7th, 8th and 9th Grade students) of at least three schools in the Netherlands 
that offer education at various levels (from vocational education level to preparatory 
university education level). The students will be between 11 and 16 years old.

Recruitment

Schools
So far, three Dutch urban secondary schools have been recruited. Possibly, additional 
schools will be recruited via the researchers’ contacts and networks. Schools that show 
interest will receive information about the study and will be asked to participate.

Participants
This study will be performed in the context of a Response to Intervention model 
(RTI) that aims to identify vulnerable students and provide them with appropriate 
interventions (Kearney & Graczyk, 2014). Before entering the current study, focusing on 
the effectiveness of school-based skills-training programs, classes of students receive 
educative information about stress and are asked about their own stress levels (i.e., 
Tier 1 of the RTI model: universal intervention targeting all students). After these three 
educative lessons, students will be asked to indicate if they would like to learn more 
about dealing with academic or social stress by following a skills-training program. 
Students will be asked to self-select to one of the school-based skills-training programs 
(i.e., skills to deal with performance anxiety or social skills), if needed assisted by parents 
or teachers (i.e., Tier 2 of the RTI model: targeted intervention directed at self-selected 
at-risk students). Students who self-select to a Tier 2 intervention are asked to participate 
in the current study.
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The skills-training programs are offered by schools via their own care system or by 
external youth care organizations. The interventions are implemented at school by 
trained teachers or professionals. Students and parents receive written information 
about the different skills-training programs that are offered and receive an information 
letter about the corresponding research study. Trainers also receive an information letter 
about the study. Students and parents will be asked to provide active informed consent 
for the student’s participation in the study. If students or parents do not give consent to 
participate, the student will not receive the skills-training program offered by the study 
but will receive help via the schools’ own care system. Active informed consent will also 
be obtained from parents and trainers for their participation. After receiving consent, 
students will be randomized into the experimental condition or the waitlist condition. 
Figure 4.2 shows the flow chart of the design of the study.

Interventions
Students in the experimental condition of each skills-training program will participate 
in seven 45-minute small-group sessions during consecutive weeks. Weekly sessions 
will take place at the school of the students and the sessions will be delivered by 
an experienced trainer or trained teacher in small groups. The performance anxiety 
skills-training program consists of cognitive coping strategies (e.g., negative thought 
restructuring and managing emotions), relaxation techniques and dealing with pressure. 
The social skills training program consists of social skill building (e.g., identifying personal 
qualities, giving own opinions, setting boundaries, and standing up for yourself) and 
cognitive coping strategies (e.g., managing emotions).

Waitlist-control group
The waitlist group will not receive any training during the implementation of the 
intervention in the experimental group and will only complete the pre-and post-
intervention measurements. The waitlist group will receive the intervention immediately 
after the post-intervention measurements, approximately 8 weeks later than the 
experimental group.

Instruments
Table 4.1 presents an overview of the measurements used at each assessment point for 
the skills-training programs.
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Outcome measures
Program targets, direct program outcomes and mental health outcomes will be assessed 
before the start of the skills-training program and immediately after the completion of 
the program.

Program targets
Skills to deal with performance anxiety will be measured with the Dutch version of the 
Cognitive Emotional Regulation Questionnaire – short form (CERQ-short) (Garnefski & 
Kraaij, 2006), completed by students. This instrument is a 18-item self-report measuring 
cognitive related coping (e.g., “I think I can learn something from the situation” or “I keep 
thinking about how terrible it is what I have experienced”). It consists of nine subscales: 
Self-blame, acceptance, rumination, positive refocusing, refocus on planning, positive 
reappraisal, putting into perspective, catastrophizing and other-blame. The authors 
made a distinction between maladaptive coping (self-blame, other-blame, rumination 
and catastrophizing) and adaptive coping (acceptance, refocus on planning, positive 
refocusing, positive reappraisal and putting into perspective) (Garnefski et al., 2001). The 
internal consistency of the subscales is between .68 and .81 (Garnefski & Kraaij, 2006).

Social skills will be measured with the Scale for Interpersonal Behavior of Adolescents 
(SIG-A) (Arrindel et al., 1984; Bijstra & Oostra, 2000), completed by students and parents. 
For parents, an adapted version will be used where “I” is replaced with “my child”. The 
self-report version for students consists of 47 situations that are evaluated on two 
dimensions (i.e., how much anxiety students experience during these situations and how 
often they experience these specific situations). In this study we only use the performance 
dimension (i.e., frequency) to assess social skills. For example, the item “Starting a 
conversation with someone you haven’t met before” is scored on a scale from “never” to 
“always” for the performance dimension. The instrument consists of four subscales that 
refer to specific social situations: 1) display negative feelings (14 items, e.g., “If someone 
interrupts you, saying you find that annoying”) 2) express personal limitations (13 items, 
e.g., “Asking for an explanation about something that you didn’t understood”), 3) initiate 
assertiveness (9 items, e.g., ”Starting a conversation with someone you haven’t met 
before”) and 4) display positive feelings (8 items, e.g., “Agreeing when someone makes 
a compliment about your appearance”). This instrument has sufficient psychometric 
properties with a Cronbach’s alpha above .80 for all subscales (Bijstra & Oostra, 2000).
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Direct program outcomes
Performance anxiety will be measured by two instruments measuring different domains, 
i.e., fear of failure and test anxiety, completed by students and parents. For parents, 
adapted versions are used where “I” is replaced by “my child”. The short form of the 
Performance Failure Appraisal Inventory (PFAI) (Conroy et al., 2002) will be used, 
translated into Dutch. The PFAI is a 5-item self-report instrument measuring fear of 
failure (e.g., “When I am failing, I am afraid that I might not have enough talent”) with 
good reliability (internal consistency between .72 and .82) (Conroy et al., 2002; Conroy & 
Coatsworth, 2004). The Dutch short version of the widely used Spielberger Test Anxiety 
Inventory (TAI) (Spielberger, 1980; van der Ploeg, 1983) will be used to assess anxiety 
in school testing situations. This instrument consists of 20 items (e.g., “I feel confident 
and relaxed while taking tests”) and has demonstrated adequate internal consistency 
(between .92 and .96) (Spielberger et al., 1978).

Social anxiety will be measured with the social phobia scale of the Dutch version of the 
Revised Child Anxiety and Depression Scale (RCADS) (Chorpita et al., 2000), completed by 
students and parents. For parents, an adapted version will be used where “I” is replaced 
with “my child”. This instrument consists of 9 items (e.g., “I worry what other people think 
of me”) and has good internal consistency (between .78 and .81) (Chorpita et al., 2000; 
Ferdinand et al., 2006).

Mental health outcomes
Stress levels of students will be measured with the Chronic Stress Questionnaire 
for Children and Adolescents (CSQ-CA) (de Bruin et al., 2018) and will be completed 
by students and parents (adapted version). The CSQ-CA is a 19-item self-report 
questionnaire (e.g., “I often get upset about things that are not important”) that 
demonstrated good psychometric properties with an internal consistency of .87 (de 
Bruin et al., 2018). In addition, physiological measurements are performed to assess 
basal stress levels in a subsample of students. Heart rate, heart rate variability and skin 
conductance are measured via a wearable (“Shimmer3 GSR+,” n.d.) during a 5-minute 
resting period where students watch a relaxing aquatic video (Piferi et al., 2000). Prior 
to the physiological assessment, students will complete Visual Analogue Mood Scales 
(VAMS) (Stern et al., 1997) about their current mood and stress level.

Internalizing and externalizing problem behavior will be assessed with the Youth Outcome 
Questionnaire (Y-OQ-30.1) (Dunn et al., 2005), translated into Dutch and completed by 
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students. This instrument consists of 30 items (e.g., “My emotions are strong and change 
quickly”) and measures change in psychological symptoms and social functioning. 
It includes six subscales: somatic complaints (3 items), social isolation (2 items), 
aggression (3 items), conduct problems (6 items), hyperactivity/distractibility (3 items) 
and depression/anxiety (6 items). Internalizing problem behavior will be assessed with 
the subscale depression/anxiety and externalizing problem behavior with the subscales 
aggression and conduct problems. The internal consistency of the total scale is .92 and 
between .55 and .85 for the different subscales (Dunn et al., 2005).

Well-being of students will be assessed with the Dutch version of the WHO-Five Well-
Being Index (WHO, 1998), which consists of 5 items (e.g., “My daily life has been filled with 
things that interest me”). This instrument has good internal consistency for an adolescent 
sample (between .82 and .85) (Allgaier et al., 2012; de Wit et al., 2007).

Self-esteem is reported by students by completing the Dutch version of the Rosenberg 
Self-Esteem Scale (RSES) (Franck et al., 2008; Rosenberg, 1965). The instrument consists 
of 10 items (i.e., “I take a positive attitude toward myself”) and has sufficient internal 
consistency (between .77 and .88) for high school students (Rosenberg, 1965).

Moderators
Student, parent and trainer characteristics, including age, gender, ethnicity and education 
level will be collected at baseline. Parents will also report family characteristics and 
information about work and education level (as indicator of SES), and trainers will report 
information about their level of experience, perceived competence and educational 
background. Finally, students and parents will report their expectations for the 
skills-training program (at baseline) and will evaluate the program (post-intervention 
measurement).

Positive parenting behavior will be measured with the Dutch Abbreviated Scale of 
Parenting Behavior (VSOG) (van Leeuwen et al., 2011), completed by parents. This 
instrument is a 25-item self-report for parents with five subscales. In this study only 
the subscale positive parenting behavior will be used, which consists of 8 items (e.g., “I 
make time for my child, when he/she wants to tell me something”). The subscale has a 
Cronbach’s alpha of .83 for mothers and .87 for fathers (van Leeuwen et al., 2011).
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Social support will be measured with the Social Support List – Interactions (SSL-I) (van 
Eijk et al., 1994), adapted for use in adolescents. It measures the extent of received social 
support by social interactions in an individual’s social network. The instrument consists 
of 12 items (e.g., Does it ever happen to you that people: “are interested in you” or “ask 
you for help or advice”?) and three subscales (i.e., everyday social support, social support 
in problem situations and esteem support) and has acceptable internal consistency for 
all subscales (.70 or above) (Kempen & van Eijk, 1995; van Eijk et al., 1994).

Perfectionism will be measured with the Child and Adolescent Perfectionism Scale 
(CAPS-14) (O’Connor et al., 2009), translated into Dutch. This instrument is a 14-item 
self-report measuring perfectionism and consists of three subscales: self-oriented 
perfectionism-striving (3 items, e.g., “I try to be the best at everything I do”), socially 
prescribed perfectionism (7 items, e.g., “Other people always expect me to be perfect”) 
and self-oriented perfectionism-critical (4 items, e.g., “I get mad at myself when I make 
a mistake”). The internal consistency of the subscales is between .72 and .86 (O’Connor 
et al., 2009).

Stressful life events will be measured with the Negative Life Events Inventory (Wills et 
al., 2001; Wills et al., 1996), translated into Dutch. This instrument is a 20-item checklist 
of negative life events (e.g., “Somebody in my family had a serious illness”). Students 
are asked to indicate whether an event had occurred during the previous year and 
includes events that occurred to family members and directly to themselves. The 
internal consistency is between .67 and .71 (Wills et al., 2001; Wills et al., 1996). Students 
will complete this instrument after completion of the skills-training program (post-
intervention measurement).

Perceived parental pressure will be measured with the subscale parental pressure of 
the Multidimensional Inventory of Perfectionism in Sport (MIPS) (Stoeber et al., 2006), 
translated into Dutch. The perceived parental pressure subscale consists of 8 items (e.g., 
“My parents set extremely high standards for me”). The internal consistency is good 
(above .92) (Stoeber et al., 2006; Stoeber & Rambow, 2007). Parental pressure has a 
high temporal stability (O’Rourke et al., 2011) and students will therefore complete this 
instrument at post-measurement.

Treatment alliance will be measured with the Therapy Alliance Scale for Children (TASC) 
(Shirk & Saiz, Christopher, 1992), translated into Dutch and altered for use in group skills-
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training programs. This is a 12-item instrument measuring the bond-aspect of alliance 
(6 items, e.g., “I like my trainer”) and the tasks of the program (6 items, e.g., “I work with 
my trainer on solving my problems”). This instrument has good internal consistency 
(above .70) (DeVet et al., 2003; Ormhaug et al., 2015) and is completed by students after 
completion of the skills-training program (post-intervention measurement).

Program integrity will be measured with a questionnaire specifically developed for this 
study. After each session, trainers will be asked to evaluate the session by registering if 
they carried out the session as intended (e.g., is the content of the session sufficiently 
treated, are other components discussed, and what was their overall impression of the 
session).

Statistical analyses
To examine the effectiveness of the skills-training programs, the effects of all outcome 
measures will be investigated by conducting analyses of covariance (ANCOVAs). The 
dependent variables are the outcome measures at post-test (program targets, direct 
program outcomes and mental health outcomes), the independent variables are the 
conditions and the covariates are the pre-test (baseline) measurements of the outcome 
measures. The effect of potential categorical and continuous moderators on the 
effectiveness of the skills-training programs on the specific goals of the programs and 
mental health of students will be examined by adding the moderators to the ANCOVAs. 
Data will be imported from an online server software (i.e., Qualtrics) and will be securely 
stored at the server of Utrecht University where data back-ups will be performed 
regularly.

DISCUSSION

This study protocol introduces the design of two RCTs investigating the effectiveness of 
school-based skills-training programs targeting skills to deal with performance anxiety 
or social skills to promote the mental health of adolescents. Further empirical tests of 
the utility of the RTI model will be published separately. Previous studies demonstrated 
reduced stress levels, reduced internalizing and externalizing behavior, increased self-
esteem and improved well-being in adolescents receiving skills-training interventions. 
To overcome the limitations of previous studies, including study design (e.g., non-
randomization, small sample sizes and the absence of moderator analyses) and use of 
mostly universal interventions, we will investigate small-group skills-training programs 
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in a mixed-ethnicity community sample and use a RCT to exclude confounding (e.g., 
allocation and selection bias) as much as possible. We will use a multi-informant (i.e., 
students, parents and trainers) and multi-method (i.e., questionnaires and physiological 
measurements) approach. Furthermore, we will use a sufficiently large sample size to 
examine potential moderators of the effectiveness of the interventions (i.e., student, 
parent and program characteristics).

There are several challenges in this study, such as the recruitment of an ethnically diverse 
and representative sample of students and the prevention of dropout of students and 
parents. First, the self-selection of students to enroll in a skills-training program may 
constitute a challenge, as students may feel unable to make the correct decision or 
think they have problems in one domain, while these are caused by another underlying 
problem. We try to diminish this by involving parents and teachers to help students 
make the right choice. On the other hand, the self-selection of students may also be 
advantageous, because students are likely to be more motivated which may contribute to 
a more beneficial program outcome (Sin & Lyubomirsky, 2009). Second, it may be difficult 
to recruit sufficient numbers of mixed-ethnicity students and parents and maintain 
their involvement over the course of this study. Recruitment may be difficult because of 
language barriers and unfamiliarity and mistrust with research. It is therefore of great 
importance that the schools are actively involved in giving information to students and 
parents, because they rely and trust on their school. Since participation of students 
requires active informed consent from their parents, it is of utmost importance to reach 
all parents and provide them with clear information about study participation. In our 
efforts to reach students and their parents, we will use multiple sources (i.e., researchers 
and teachers or other school contacts) and multiple methods (i.e., information during 
classes, written information and phone calls) to provide them with information and to 
emphasize the relevance of the study. In order to make giving permission as easy as 
possible, participants can also give digital consent. Moreover, the questionnaires for 
students, parents and trainers are brief, clear and can be completed online, to avoid 
lost or non-returned questionnaires. These precautions are expected to increase the 
likelihood of participation and retention. In addition, with these precautions we aim to 
reduce the risk that socially disadvantaged groups, that are difficult to recruit and retain 
in health research (Bonevski et al., 2014), are underrepresented in our sample.

Third, a challenge in this study is to implement the skills-training programs at schools 
because of logistics (i.e., different locations and scheduling) and the participation and 
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involvement of multiple parties (i.e., researchers, schools, students, parents, youth care 
organizations that provide the skills-training programs, and municipalities involved). 
With regard to the latter, multiple schools and multiple organizations offering skills-
training programs are involved in this study. To strengthen the collaboration between 
the schools and the youth care organizations, we will organize regular meetings with all 
parties involved and aim to match the schools with suitable youth care organizations. 
With regard to logistics, it is very important that enrollment in the skills-training programs 
and arrangements in terms of schedules and locations will be timely communicated with 
the schools and youth care organizations. The researchers will try to overcome potential 
implementation issues by being present at the schools at least once a week, by giving 
weekly updates to the youth care organizations, and by being available for consultation 
at any time during the referral process and skills-training programs.

Fourth, the participating schools do not belong to the same municipality geographically, 
which complicates the financial conditions for the skills-training programs. To overcome 
financial issues, we will talk to different municipalities to obtain funding for the skills-
training programs. Finally, it is important to be aware that in the Netherlands, school and 
youth care systems are completely separate, both organizationally as well as financially, 
which makes cooperation complicated. We try to overcome this challenge by giving regular 
updates and organize meetings with all parties involved, to promote a fruitful collaboration.

Overall, in order to overcome the practical challenges in this study, we aim to be as 
flexible as possible (e.g., being available for consultation at all times) towards the 
different parties involved. Of foremost importance is investing time in clear and timely 
communication with all parties in order to collaborate as effectively as possible. We try 
to involve the parties as much as possible by organizing regular meetings and actively 
involving them in the decisions in the research. Furthermore, we try to work according 
to a standardized research protocol as much as possible, to avoid miscommunications 
and ensure a positive and productive collaboration.

The current protocol describes a study that will investigate the effectiveness of school-
based skills-training programs targeting skills to deal with performance anxiety or social 
skills promoting mental health in adolescents. It is of crucial importance that the school 
environment can provide students with interventions to help them cope with stress-
inducing factors and to prevent the development of mental health problems, school 
dropout and dysfunction later in life.
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Recommendations for Successful Implementation 
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ABSTRACT

The present study describes the challenges encountered and lessons learned when 
carrying out randomized controlled trials to investigate the effectiveness of targeted 
school-based skills-training programs promoting adolescent mental health. The aim 
of the present study is to improve future research by informing others who plan to 
implement and evaluate such programs in schools. Our personal experiences, as well 
as the experiences of involved parties (i.e., school liaisons and trainers), are included to 
provide a comprehensive view on the implementation process. Some of the challenges 
encountered apply to all effectiveness studies, such as the recruitment and retention 
of participants for intervention and research, others are more ‘intervention at school’ 
specific, such as scheduling the programs and assessments. Our experiences, as well as 
those of involved parties, show that it is possible to effectively implement and evaluate 
targeted intervention programs promoting adolescent mental health in secondary 
schools, even during a worldwide health pandemic, but that it requires investing sufficient 
time in keeping close and regular contact as well as clear communication between the 
involved parties. Moreover, as no school is the same, school-specific protocols are 
recommended to benefit from the unique opportunities at each site, while assuring 
adherence to a common standardized approach. Finally, to overcome challenges 
encountered during implementation and evaluation of such programs, high levels of 
flexibility are needed in adjusting scheduled meetings for intervention and research, 
whilst keeping track of the entire process for each school and individual participant.

Keywords: Adolescence, Mental Health, Implementation, Randomized Controlled Trial, 
School-Based Intervention Programs.
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INTRODUCTION

Worldwide, mental health problems affect 10-20% of children and adolescents (Kieling 
et al., 2011). Yet, while effective mental health interventions for youth are available (Weisz 
et al., 2006), the majority of affected adolescents do not receive treatment (Merikangas 
et al., 2011). As adolescents spend a substantial part of their time at school (Hofferth, 
2009), the school environment seems particularly suitable to reach and support 
adolescents with emerging mental health problems. In the last decades, school-based 
intervention programs have become increasingly popular and meta-analytic reviews 
have demonstrated that school-based intervention programs – particularly targeted 
programs aimed at adolescents in need – have the potential to improve adolescent 
mental health, including physiological and psychological stress, social and emotional 
skills, internalizing problems, and behavior problems (Durlak et al., 2011; Feiss et al., 2019; 
van Loon et al., 2020, 2022; Werner-Seidler et al., 2017).

Although targeted school-based intervention programs promoting mental health seem 
a promising way to support adolescents, successful implementation and evaluation of 
such programs are considered challenging (Gee et al., 2021). Some of these challenges 
apply to effectiveness studies in general, such as creating and maintaining productive 
and positive collaborations with involved parties and participant recruitment and 
retention. Other challenges are more ‘intervention at school’ specific, such as scheduling 
the intervention and the accompanied effectiveness study. Overall, these challenges can 
threaten the robustness of study findings and thereby hamper our knowledge on what 
works and for whom.

While randomized controlled trials (RCTs) are considered the ‘gold standard’ for 
effectiveness studies, as randomization reduces bias (Hariton & Locascio, 2018), a 
recent meta-analysis demonstrated that only half of included studies examining the 
effectiveness of school-based intervention programs conducted (cluster) RCTs (van Loon 
et al., 2020). Practical reasons (e.g., cooperation with involved parties, randomization 
process) might demotivate researchers to use a RCT design to evaluate the effectiveness 
of school-based intervention programs. Furthermore, few studies pay attention to the 
implementation process of intervention programs (Perepletchikova et al., 2007), even 
though successful implementation may be essential for program effectiveness (Lane 
et al., 2004).
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Therefore, the present study describes the implementation process of two RCTs to 
investigate the effectiveness of two targeted school-based skills-training programs 
promoting adolescent mental health. The challenges encountered during the 
implementation and evaluation of these programs are presented, as well as lessons 
learned. To advance the current literature, we obtained information from involved parties 
(i.e., schools and youth care organizations) in addition to the (customary) perspective of 
the research team. We believe our experiences, together with the experiences of involved 
parties, may be useful and relevant for others planning to study the effectiveness of 
school-based intervention programs, to ultimately improve the evidence base for 
supporting adolescents with emerging mental health needs in the school environment. 
Moreover, this study may motivate others to conduct a RCT, which may subsequently 
pave the way for future RCTs (Asscher et al., 2007), advancing the quality of knowledge 
on program effectiveness. Overall, our study aims to provide a comprehensive view 
on implementation challenges and lessons learned based on experiences of multiple 
parties.

Background of the project
As part of a larger project aimed at strengthening the link between secondary education 
and youth mental health care, we implemented two school-based skills-training 
programs in nine secondary schools in the Netherlands and conducted randomized 
controlled trials to examine their effectiveness (see van Loon et al., 2019 for the study 
protocol). The project was performed in the context of a Response to Intervention 
(RtI) model (Kearney & Graczyk, 2014), focusing on identifying vulnerable adolescents 
and providing them with suitable (preventive) interventions. Stress was chosen as an 
overarching topic, as stress has been associated with various mental health problems 
(Snyder et al., 2017). Moreover, the schools involved in the project expressed a need 
for supporting their students to adaptively cope with school and social stress, which 
was frequently observed. As such, adolescents in the first, second, and third year 
(equivalent to USA 7th, 8th, and 9th grade students) of the participating secondary schools 
first received an educational program about stress (i.e., Tier 1: Universal intervention). 
After these three lessons, which were delivered to the whole class, adolescents were 
asked if they would like to participate in one of the skills-training programs offered in 
the research context (i.e., Tier 2: Targeted intervention), targeting either school or social 
stress by addressing skills to deal with performance anxiety or social skills, respectively 
(van Loon et al., 2019; 2022). Adolescents self-selected into one of the programs, and 
after obtaining active informed consent from both adolescents and parents, they were 
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randomly assigned to an intervention (i.e., experimental) or waitlist control group. The 
programs were evaluated in a mixed-ethnic identity sample of adolescents attending 
different educational levels (i.e., from prevocational to preuniversity education). The 
programs were offered by three external youth care organizations and consisted of seven 
weekly sessions of 45 minutes. This project was conducted in the school years 2018-
2019, 2019-2020, and 2020-2021. The effectiveness results of the programs are reported 
elsewhere (van Loon et al., 2022).

Encountered challenges and lessons learned
For the evaluation of the implementation process of the RTCs, experiences from school 
liaisons and trainers were added to the experiences of the research team. To this end, 
school liaisons/contact persons and trainers/contact persons were approached to 
answer questions about the implementation process (see Appendix A5.1), either by 
phone (N = 18; 72%) or by completing a questionnaire (N = 7; 28%). Nine (out of ten) 
school liaisons and 16 (out of 19) trainers agreed to participate. Of these 25 participants, 
18 were female (72%, n = 9 school liaisons and n = 9 trainers). Seven participating schools 
and all youth care organizations were represented. Experiences by school liaisons and 
trainers were grouped to identify overarching themes indicating strengths and challenges 
regarding the implementation process, as well as possible solutions for the encountered 
challenges.

Maintaining cooperation and participation of involved parties: Challenges
Creating and maintaining positive relationships with external facilitators of the 
intervention programs and school staff, as well as between them, is important for 
successful program implementation (Gee et al., 2021). However, establishing productive 
and positive collaborations with involved parties can be complicated, especially with 
many parties, as each party has its own priorities and interests. In our case, diversity in 
terms of school population, student number, and school policies, necessitated taking 
sufficient time to attend to each schools’ characteristics. Yet, because of the large 
number of participating schools and youth care organizations, investing enough time 
in establishing relationships was a challenge. Another challenge we encountered was 
the unfamiliarity of involved parties, particularly schools, with (randomized controlled) 
research. Some contact persons did not fully grasp the goals and requirements of 
a controlled research design (e.g., were not convinced of the necessity of having an 
experimental and control group) and randomization process (e.g., believed that 
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adolescents with more pressing problems should get the program first). Unfortunately, 
due to a combination of factors, one school dropped out of the project.

Maintaining cooperation and participation of involved parties: Lessons learned
To establish cooperative collaborations while taking the diversity among schools into 
account, we realized that investing in a customized approach for each school was 
required. Each school selected a youth care organization they believed was the best 
match for their student population and entered into a partnership. We collaborated with 
the matched schools and youth care organizations to develop school-specific protocols 
for informing school staff, adolescents, and parents about the programs and project 
logistics (e.g., when to send information, when and where to schedule program sessions 
and assessments). This way, we aimed to attune as much as possible to the regular 
methods for working with adolescents at the specific school within the boundaries 
of our standardized approach for this project. In the end, only minor aspects differed 
between schools, ensuring internal and external validity of the project (Wagner et al. 
2004). The partnership and co-creation in the development of school-specific protocols 
also strengthened the collaboration between schools and youth care organizations. For 
example, some school liaisons mentioned that because of this project, they knew better 
how to find their way to youth mental health care and contacted the organization for 
other issues (e.g., individual help, other programs).

To create support for adhering to the design of our project, we invested time in explaining 
and discussing the controlled research design and the significance of the randomization 
process. We experienced that making plans together and discussing important topics 
stimulated the support and active contribution of the involved parties to all the steps 
of the process. Nevertheless, at one school this did not work sufficiently, given that the 
school stopped participation. Apparently we were unable to reach mutual agreement 
on various aspects of the implementation process (possibly reinforced by the COVID-19 
pandemic).

As noted by the school liaisons, approachability and availability of the researchers (i.e., 
at least once a week the primary researcher was on site) worked well to maintain close 
contact, create unofficial contact moments, and to be accessible when problems occurred 
(e.g., detect problems and act immediately). Moreover, according to the interviewees, 
clear communication and keeping short lines of communication by the researchers, by 
informing school staff and youth care organizations about every step of the process 
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(i.e., keeping them up-to-date) and providing them with the appropriate information on 
time, was important for creating and maintaining positive and fruitful collaborations. We 
encountered that by being helpful, available, flexible, and communicative, the required 
time investment for schools (and youth care organizations) was minimized, which is 
important, as many secondary school teachers present high levels of burnout symptoms 
(García-Carmona et al., 2019). Overall, our experiences emphasize that it is important 
to invest sufficient time in establishing positive relationships with involved parties to 
improve support and participation in the project, by keeping tight management and 
up-to-date administration about the process at each specific school.

Reaching the target group: Challenges
Effective recruitment is essential for successful program implementation, as recruitment 
is the first opportunity to contact and engage participants (Bruzzese et al., 2009). 
Furthermore, to properly investigate the effectiveness of an intervention program, it 
is necessary to include a sufficient number of participants to ensure there is enough 
power to detect potential statistical differences (Umscheid et al., 2011). Yet, reaching 
and recruiting participants is difficult to achieve. We encountered several challenges 
of reaching and recruiting adolescents (and parents) to enroll in the programs and 
participate in research. First, a challenge was a proper distribution of information and 
making sure that the provided information was clearly understood by adolescents and 
parents. Both researchers and school liaisons experienced that parents did not always 
receive or read the provided information, and therefore missed crucial information. 
According to the interviewees, the provided information was not always clearly 
understood by adolescents. That is, adolescents thought the programs were similar 
to the educative lessons (i.e., Tier 1) or had not understood the focus of the programs. 
Furthermore, as indicated by the interviewees, language issues, as well as the relatively 
long and complex information form (required part of consent procedure) might have 
hindered parents (and adolescents) to clearly understand the provided information.

Second, we encountered that involving parents as informants in the research (i.e., data 
collection) was a major challenge, and due to low response rates, we decided to remove 
this component. Although parent involvement is desirable, as this provides additional 
perspectives besides that of the adolescent, it is often difficult to achieve (Gee et al., 
2021).
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Third, motivating adolescents to participate was challenging, as reflected by low 
recruitment rates in some schools. Low levels of recruitment might be related to stigma 
of (mental health) programs (Gee et al., 2021) or mistrust or unfamiliarity regarding 
research in some populations (e.g., families with lower socioeconomic status; Bonevski 
et al., 2014). Study participation was conditional upon provided informed consent 
by adolescents and parents. Yet, for the collection of signed consent forms we were 
dependent on the willingness of adolescents and parents to return the forms, but above 
all on the dedication and determination of school staff to collect them. Some schools 
were more successful than others, as these school liaisons, mentors, or teachers were 
more dedicated to the project.

Reaching the target group: Lessons learned
In our study, to reach and motivate adolescents (and parents) to enroll in the programs 
and participate in research, we used multiple strategies. First, to increase the chance 
that adolescents received and understood the information, they received information 
in different ways and from multiple distributors. Adolescents received information on 
paper from researchers or school personnel and they received a classical presentation 
from their mentor and/or one of the researchers or trainers, including a short movie of 
the trainers explaining the content of the programs. Parents also received information 
in multiple ways. We designed a project website (targeting parents in particular), with 
information about the programs provided in text and in a video. Moreover, we organized 
general information evenings at school, gave adolescents written information (to take 
home), and emailed parents (via the school). Additionally, in some schools, parents were 
contacted by telephone to explain the value, aims, and purpose of the study (if necessary, 
family members were asked to translate the information to the parent), which increased 
recruitment rates. To prevent misunderstandings due to language issues, we tried to 
make the information form as simple as possible, including making the documents short 
and brief and adding pictograms next to the written text.

Second, by framing the programs as skills-training programs focusing on school stress 
and enhancing social skills, we tried to minimize stigmatization and make the programs 
as relevant, approachable, and low-threshold as possible. This way, we aimed to increase 
the motivation of adolescents to participate (and parents to consent).

Third, to enhance recruitment and the collection of signed consent forms, we organized 
meetings with mentors and teachers to ask their help in motivating and enthusing 
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adolescents to participate and to emphasize the importance of their involvement. 
Interviewees underscored that it is important to enhance the involvement of mentors 
and teachers in the project, as they can help to motivate adolescents to participate. 
Furthermore, to make giving permission as easy as possible, adolescents and parents 
could give informed consent digitally as well as on paper. In most schools, we received 
more digital than paper forms, which suggest that giving digital consent is preferred by 
adolescents and parents.

Retaining participants: Challenges
Once participants are recruited, the next challenge is making sure they actually attend 
the intervention and data collection sessions, because along the way, some participants 
might lose interest, become less motivated, or even drop out. Retention of participants is 
important, as high attrition can negatively affect the intervention as well as the quality of 
an effectiveness study (e.g., by creating nonrepresentative groups or reducing statistical 
power; Prinz et al., 2001). In our case, attendance regarding intervention and research 
required constant attention. With regard to the programs, interviewees indicated that 
not all adolescents were (intrinsically) motivated to attend (all) the sessions, possibly 
because some information was not properly understood by adolescents or parents. For 
example, some adolescents had different expectations, had registered because they 
believed participation was obligatory, or were registered by parents without adolescents 
fully supporting that decision. Regarding the research, absence of adolescents during the 
assessments, due to illness, other obligations, or lack of motivation, posed a challenge. 
Furthermore, interviewees considered the questionnaires too long and difficult, 
especially for younger adolescents or adolescents with lower educational levels, possibly 
lowering motivation to continue participation.

Retaining participants: Lessons learned
In our study, to prevent dropout regarding intervention and research, several strategies 
were used. With regard to the programs, before adolescents started the first session, we 
explained the relevance of the programs and answered questions of adolescents (i.e., 
during the preintervention measurement). During program implementation, trainers 
indicated that they tried to make the sessions as attractive as possible (e.g., variety 
of exercises, interactive format), and motivated adolescents throughout the sessions. 
Furthermore, the primary researcher kept a log to monitor program attendance, and 
if adolescents were not present, they were contacted and alerted by school staff or 
researchers, which increased program attendance. Regarding the assessments, 
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adolescents were invited in small groups, with at least one researcher present, so they 
could receive support and help on an individual level. Moreover, adolescents filled out 
the questionnaire online (i.e., on a phone, tablet, or laptop) and during school hours 
(i.e., not in their own free time). In addition, our experiences emphasize that at least 
one week (i.e., dependent on the number of participants) needs to be scheduled for 
the assessments per school, and that enough researchers are available to come (back) 
to that school during this period. This way, adolescents who were absent during the 
planned assessment could be reached at another moment later that week, preventing 
dropout.

Logistic and planning issues
For effective implementation and evaluation of targeted school-based intervention 
programs, accommodation with constraints imposed by the school environment, such 
as timetables, holidays or school events (e.g., exam weeks, outings), is important (Gee 
et al., 2021). However, accommodating logistical issues can be challenging. First, in our 
case, planning the program sessions and assessments was complicated due to the 
different schedules of adolescents (i.e., adolescents from different classes participated), 
the availability of sufficiently private spaces in school, and the timing of the program 
sessions (i.e., during or after school). Second, timely communication about planning 
and logistic issues is also key. In our project, trainers indicated that they sometimes 
received the schedule of the program sessions late or were unaware in which room they 
had to give the session, which could hinder the program sessions. It also occurred that 
adolescents missed a program session because of cancelation of lessons that day (and 
did not want to wait for the session) or because the session was planned parallel to a 
lesson they did not want to miss. Third, a challenge was the high staff turnover among the 
students-assistants, who were involved in the data collection. Some student-assistants 
became less motivated over time as their interest in the project seemed to decrease or 
had to quit because they graduated and got a job.

Overcoming logistic and planning issues: Lessons learned
First, to minimize problems regarding logistics and planning, we drafted the logistic 
procedure in collaboration with the involved parties weeks before the start of the 
recruitment phase. Second, we strived to inform adolescents (via an electronic learning 
environment for schools) and trainers well in time about the location and schedule of 
the program sessions. Involved parties were kept up-to-date about the actual status 
of the schedule at least once a week, in person or via phone, during the course of the 



584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon
Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022 PDF page: 121PDF page: 121PDF page: 121PDF page: 121

121

Implementation and evaluation of school-based skills-training programs

5

whole project. Moreover, if there were any obstacles (e.g., absence of a trainer, change in 
schedule), the concerning parties were notified immediately and a new date was planned 
and communicated. Third, to prevent understaffing and to be able to provide flexibility 
during the data collection, we hired a large team of student-assistants to support with 
the data collection assessments.

COVID-19 pandemic: Challenges
An unexpected challenge to the implementation and evaluation of the skills-training 
programs in schools was the worldwide outbreak of COVID-19. Due to government 
measures, secondary schools in the Netherlands were suddenly closed to prevent the 
spreading of the virus (i.e., March 2020). The majority of schools in our project were in 
the middle of the recruitment or implementation phase and had to be cancelled. We 
decided to (re)start the project six months later (i.e., from September 2020), necessitating 
rescheduling of the programs and assessments again, which demanded a lot of the 
adolescents, schools, youth care organizations, and researchers. Moreover, participants 
who already completed the preintervention assessment, needed to complete the 
questionnaire again to obtain accurate preintervention data. Unfortunately, restarting 
the programs resulted in dropout from the intervention (not the research). Half of the 
participants for which the program was postponed did not attend any session of the 
performance anxiety program (48%) and a quarter of participants did not attend any 
session of the social skills program (23%). It is possible that participants dropped out 
because they were not motivated anymore, participants felt they did not need the 
support anymore, or participants did not want to miss more classes.

COVID-19 pandemic: Lessons learned
The high dropout after postponement of the intervention programs emphasizes the 
necessity of registering and offering the program in a timely matter. That is, programs 
should be offered as soon as possible after participants sign up. The longer the 
time between registration and the start of the program, the greater the chance that 
participants do not want to attend the program anymore (e.g., they forget what they 
signed up for, do not have the time). Furthermore, as lesson learned from the COVID-19 
pandemic, both program providers and researchers should have online or hybrid options 
for intervention programs and data collection, respectively, readily available. This enables 
them to flexibly respond to lockdowns with school-closings and, for program providers, 
to still provide timely help to those who reported willingness to participate. The ability 
to flexibly shift from off- to online and back may be necessary to make studies more 
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resilient in the face of sudden environmental challenges, such as the COVID-19 pandemic. 
An alternative online option for school-based intervention programs and research may 
prevent cancelation and participant dropout. Yet, although online programs can have a 
positive effect on adolescent mental health, moderate to high rates of non-completers 
have been found (Clarke et al., 2015). Hence, further research examining the effectiveness 
and adherence of online programs is warranted.

DISCUSSION

In the present study, we describe the implementation process of two school-based 
skills-training programs and accompanying RCTs in a diverse (i.e., mixed ethnic identity 
and educational level) sample of adolescents. Although some of the challenges we 
experienced were not unique to our study, such as creating and maintaining positive 
relationships with involved parties and logistical issues (Gee et al., 2021), the present 
study adds to the literature by providing experiences of participating school personnel 
and trainers, next to experiences of the research team. To this end, schools and youth 
care organizations were interviewed to give insight into their perspectives, enriching the 
evaluation of this project by providing a comprehensive overview of implementation 
challenges and lessons learned.

Based on our experiences, we have several recommendations for those planning to 
implement and evaluate targeted school-based intervention programs promoting 
adolescent mental health (Box 5.1). Our experiences, as well as those of involved parties, 
underscore that it is possible to effectively implement and evaluate skills-training 
programs in schools, but that it requires investing time, maintaining close contact and 
clear communication with and between involved parties (e.g., adolescents, school 
personnel, parents, trainers), and a research team characterized by flexibility and a 
problem-solving attitude. This means that researchers need to be ‘on-call’ to detect 
potential problems during the whole process, which requires tight management and up-
to-date administration of the situation at each specific school and individual participant. 
In case of any obstacle, researchers should immediately contact the concerning 
parties and propose adequate solutions. Overall, flexibility and close contact are the 
key ingredients of successful program implementation and effectiveness research. In 
addition, as no school is the same, and every school presents unique opportunities as 
well as challenges (Wagner et al., 2004), it is important to provide tailored plans regarding 
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implementation and evaluation, adjusting to the needs of each individual school and 
its unique population.

One limitation of the present study is that we did not interview adolescents, parents, or 
contact persons of the school that withdrew from participation, which could have yielded 
additional and novel perspectives. Nevertheless, our findings provide extensive insights 
regarding the implementation and evaluation of school-based intervention programs 
as experienced by researchers, schools, and youth care organizations (i.e., external 
facilitators of the programs). In order to improve further research, more knowledge is 
needed from adolescents and parents who are offered (and participate in) such programs 
and accompanying research.

CONCLUSION

The present study describes the challenges we encountered during the implementation 
and evaluation of two school-based skills-training programs. We are convinced that 
the challenges we experienced also apply to other effectiveness studies of intervention 
programs within schools, which makes our experiences relevant to others who plan to 
implement and evaluate such programs. Successful implementation and evaluation 
of school-based intervention programs requires clear communication, close and 
regular contact, flexibility, and the development of school-specific protocols, tailored 
to the needs of each school and their unique population. We would like to stress the 
importance of paying attention to the implementation process of intervention programs 
in effectiveness research. Although successful implementation may be crucial for 
program effectiveness, few studies present explicit and comprehensive information 
about this. Despite the challenges, it is important that school-based intervention 
programs are effectively implemented to improve adolescents’ mental health. Schools 
are an ideal environment to reach large groups of adolescents and offer preventive care, 
particularly for adolescents who are reluctant to search for care outside the school. 
Moreover, tackling (and thus limiting) challenges of program implementation is essential 
for effectiveness research to learn what works and for whom (i.e., improving care and 
support for adolescents), as well as for the sustainability of such programs.
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Box 5.1: Recommendations for successful implementation and evaluation of targeted school-based 
intervention programs promoting adolescent mental health.

• The key for a productive and positive collaboration with involved parties is investing time 
in positive and clear communication, close contact, organize regular meetings (i.e., at least 
once a week), and keeping everyone up-to-date.

• In order to effectively implement and evaluate intervention programs, it is important that 
all involved parties are supportive of the project and are willing to actively contribute to all 
the steps of the process.

• Participating parties should agree with and stand behind every (major) decision, as this 
increases motivation to cooperate and finish the project.

• As no school is the same, it is recommended to develop school-specific protocols to 
benefit from the unique opportunities at each site, whilst assuring adherence to a common 
standardized approach.

• Motivate and enthuse school personnel (e.g., mentors, teachers) to be actively involved in 
the project, as they can help with participant recruitment and retention.

• Use multiple distributors (e.g., researchers, school staff) and methods (e.g., website, calling) 
to convey the information to adolescents (and parents).

• The information that adolescents (and parents) receive should be accessible, clear, and 
understandable, so that they can make a thoughtful decision about participation in 
intervention and research.

• Give adolescents and parents the opportunity to give digital informed consent, as 
giving digital consent is without intermediate steps or persons, increasing the chance of 
registration.

• It is important that the intervention programs and assessments are scheduled to benefit the 
adolescents (i.e., that it fits well within their schedules), that it is offered at the adolescents’ 
own school location, and that the schedule is communicated well on-time to adolescents 
and trainers.

• It is crucial that adolescents understand why participation is important and why attending 
one of the programs is valuable for them, as this increases motivation and program 
attendance.

• To prevent high attrition rates, no-shows, or dropout, it is important that the program 
is appealing to participants (e.g., valuable, attractive) and that trainers connect with the 
participants and create a safe environment, so that participants want to come back.

• It is important that researchers are extremely flexible and readily available to overcome 
obstacles during implementation and evaluation as quickly as possible.

• It is necessary to keep track of all the steps of the implementation and evaluation process 
(i.e., tight management and excellent administration) at each school and for each individual 
participant.
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Appendix A5.1 Questions asked to school liaisons and trainers (i.e., youth care organizations).

Number Question

#1a What do you think of the intervention programs?

#1b What do you think of the research?

#2a How did (up to now) the implementation of the intervention programs go at your school?

#2b How did (up to now) the implementation of the research go?

#3 What challenges have you encountered (during the intervention programs and 
research)?

#4a How did the recruitment of adolescents go (at your school)?

#4b What were your hopes and expectations in this area, and how did the recruitment match 
this?

#5 What would help in recruiting adolescents?

#6 How can we prevent dropout? During the intervention programs and participation in 
research?

#7 In your experience, what did you think of working with the youth care organizations / 
schools and researchers to get this project off the ground? What worked well and what 
did not?

#8 How did you ensure that everyone involved in the project remained involved (e.g., 
students, teachers, school leaders)?

#9 What were the reactions of colleagues to this project?

#10 What were the adolescents’ reactions to this project? Were there any differences in 
responses (e.g., based on gender, educational level)?

#11a How can the project continue (in your school)? What is needed for this?

#11b Are specific COVID-19 adjustments required?

#12 Is there anything else you would like to share with the research team (e.g., tips, tricks)?

Note. Questions were slightly different for interviewees of schools or youth care organizations (e.g., “at 
your school” was added for interviews with school liaisons).
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ABSTRACT

Given that high levels of stress during adolescence are associated with negative 
consequences, it is important that adolescents with psychological needs are supported 
at an early stage, for instance with interventions at school. However, knowledge about 
the potential of school-based programs targeting vulnerable, at-risk adolescents, 
aimed at reducing school or social stress, is lacking. The current study, therefore, 
aimed to investigate the effectiveness of two targeted school-based skills-training 
programs promoting adolescent mental health, addressing either skills to deal with 
performance anxiety or social skills. Two randomized controlled trials were performed 
with participants who self-selected to one of the programs. The sample comprised 
of N = 361 adolescents (Mage = 13.99 years, SD = 0.83) from various educational levels 
and ethnic identity backgrounds. The performance anxiety program included N = 
196 participants (N = 95 in the experimental group), while the social skills program 
included N = 165 participants (N = 86 in the experimental group). Results showed that 
the performance anxiety program had a small effect on reducing adolescents’ test 
anxiety. Furthermore, for adolescents who attended more than half of the sessions, the 
program had small effects on reducing test anxiety and fear of failure. The program did 
not improve adolescents’ coping skills or mental health. The social skills program was not 
effective in improving social skills, social anxiety, and mental health. Overall, a relative 
short, targeted performance anxiety program was beneficial in reducing adolescents’ 
performance anxiety. It may be worthwhile to offer and implement such programs in 
secondary schools.

Keywords: Adolescents; School-Based Interventions; Effectiveness; Stress; Mental Health.
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INTRODUCTION

Adolescence is a period of physical, psychological, and social developments (Christie & 
Viner, 2005), including puberty, the transition to secondary school, peer identification, 
and seeking independence. Moreover, adolescence is a period of elevated stress-
sensitivity and increased risk of developing mental health problems (Andersen & Teicher, 
2008; Romeo, 2013). High levels of stress throughout this developmental phase have been 
associated with various negative outcomes, including internalizing and externalizing 
problems (Snyder et al., 2017), burnout (Walburg, 2014), reduced well-being (Chappel et 
al., 2014), reduced academic performance (Arsenio & Loria, 2014), and school drop-out 
(Dupéré et al., 2015). To prevent adverse outcomes, it is important to support adolescents 
with psychological needs (i.e., vulnerable, at-risk adolescents) at an early stage.

Interventions aimed at stress reduction may be more appealing to adolescents with 
psychological needs than mental health interventions (e.g., targeting anxiety or 
depression). Given that adolescents are exposed to various stressors (e.g., related 
to school, family, and peers; Núñez-Regueiro & Núñez-Regueiro, 2021), and most 
adolescents experience stressors related to school or social situations at any given 
moment, interventions focusing on stress reduction may be perceived by adolescents as 
a low-threshold and encouraging way to address their psychological needs. The school 
environment is particularly suitable for such interventions, as adolescents spend a large 
amount of their time at school (Hofferth, 2009), and the school context is important for 
adolescents’ emotional, social, and cognitive development (Roeser et al., 2000). Providing 
adolescents with appropriate tools to regulate their emotions and adequately cope with 
stress-inducing factors might prevent the development of mental health problems and 
promote adolescents’ well-being. The current study investigated the effectiveness of two 
school-based skills-training programs promoting adolescent mental health, by targeting 
either school or social stress.

A recent systematic review demonstrated that the most salient domains of negative 
stressors among adolescents are related to the family (e.g., issues with parents), the 
school (e.g., school pressure), the self (e.g., health issues), and peers (e.g., romantic 
issues; Núñez-Regueiro & Núñez-Regueiro, 2021). School-related stressors are often 
experienced by adolescents, and include school pressure (e.g., taking exams, workload), 
school performance (e.g., keeping up with school work), and academic difficulties (e.g., 
failure in exams, poor grades; Anniko et al., 2019; Núñez-Regueiro & Núñez-Regueiro, 



584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon
Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022 PDF page: 130PDF page: 130PDF page: 130PDF page: 130

130

Chapter 6

2021; Vogelaar et al., 2022). For instance, in the Netherlands, one in three secondary 
students experience stress and pressure from school (Kleinjan et al., 2020; Stevens et al., 
2018). Furthermore, in various European countries, particularly higher income countries, 
increases in school stress have been demonstrated over the last two decades (Cosma et 
al., 2020, 2021; Stevens et al., 2018). As a recent study demonstrated positive associations 
between performance anxiety and school-based distress (Fernández-Sogorb et al., 2021), 
improving skills to deal with performance anxiety may be a promising target to reduce 
school-related stress and prevent mental health problems in adolescents.

Previous literature demonstrated the potential of school-based interventions targeting 
test anxiety, that is, a situation-specific form of (performance) anxiety evoked by 
evaluative or testing situations (von der Embse et al., 2017). Systematic reviews and recent 
studies showed that school-based interventions consisting of biofeedback and cognitive 
and/or behavioral frameworks had small to large effects on reducing adolescents’ test 
anxiety (O’Driscoll & McAleese, 2021; Putwain & von der Embse, 2021; Soares & Woods, 
2020; von der Embse et al., 2013). In addition, school-based test anxiety interventions also 
improved mental health outcomes of adolescents, including reduced physiological stress 
(Bradley et al., 2010) and internalizing problems (O’Driscoll & McAleese, 2021; Weems 
et al., 2014), and resulted in an increase in self-esteem (Yahav & Cohen, 2008) and self-
compassion (O’Driscoll & McAleese, 2021). Nevertheless, knowledge on the effectiveness 
of school-based interventions targeting test anxiety remains limited for a number of 
reasons. First, systematic reviews indicated that not all interventions were effective in 
reducing test anxiety (Soares & Woods, 2020; von der Embse et al., 2013), suggesting 
differences in effectiveness (e.g., between interventions, samples, or studies) that are 
not yet understood. Second, methodological issues limit the robustness of previous 
studies’ results. More specifically, only half of the studies used a randomized controlled 
design, which provides the strongest evidence for causal relations between intervention 
and outcome. Third, half of the studies focused on classroom or universal interventions 
rather than targeted interventions (i.e., aimed at high-risk selective samples), leaving the 
effectiveness for at-risk students and targeted interventions partly unknown. Fourth, 
previous studies mainly focused on interventions to reduce test anxiety, while research 
on interventions targeting the broader performance anxiety in adolescents is scarce 
and mainly focuses on specific populations, such as music students (Burin & Osório, 
2016), athletes (Cadieux et al., 2021), or young children (Blanco et al., 2015). Although 
results from these studies are encouraging, they cannot be generalized to the larger 
group of adolescents. Overall, even though available research in adolescents yields 
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promising results regarding the potential of school-based interventions to reduce test 
and performance anxiety, more robust research on the effectiveness of targeted school-
based interventions addressing skills to deal with performance anxiety in adolescents 
is necessary.

Besides school-related stressors, stressors related to social situations are also common 
and intense among adolescents, including issues with parents (e.g., conflicts, arguments, 
misunderstandings), romantic relationships, and peer pressure (Anniko et al., 2019; 
Núñez-Regueiro & Núñez-Regueiro, 2021). For instance, various studies suggest that a 
substantial proportion of adolescents in European countries experience limited family 
and peer support (28% and 40%, respectively; Inchley et al., 2020; Stevens et al., 2018), 
and that one in ten Dutch adolescents experience stress related to social problems 
(e.g., problems or disagreements at home, quarrels with others; Kleinjan et al., 2020). 
As dysfunctional relationships and factors that disrupt the relationship or interaction 
with others, such as isolation, rejection, or disagreements can evoke stress (Ditzen & 
Heinrichs, 2014; Juth & Dickerson, 2013), improving social skills might reduce social stress 
and promote mental health in adolescents. More specifically, learning or improving skills 
to initiate and maintain positive social relationships (e.g., assertiveness, communication 
skills) may protect against mental health problems among adolescents (Eskin, 2003). 
Indeed, previous research demonstrated that assertive behavior (e.g., expressing one’s 
own opinion, displaying positive feelings) was negatively associated with adolescent 
mental health (e.g., internalizing problems, self-esteem; Sarkova et al., 2013) and 
that assertiveness training reduced levels of stress and improved mental health in 
adolescents (Parray & Kumar, 2017).

A meta-analysis and various studies have demonstrated the potential of school-based 
programs to improve social and emotional skills, as well as mental health outcomes 
(e.g., emotional distress, internalizing problems, self-concept) and behavioral problems 
(Durlak et al., 2011; Gaspar et al., 2018; Schonert-Reichl & Lawlor, 2010). Yet, only universal 
interventions (i.e., aimed at the entire student body) were examined (Durlak et al., 2011; 
Gaspar et al., 2018; Schonert-Reichl & Lawlor, 2010). Research focusing on school-based 
targeted interventions addressing social skills are scarce. Likely, targeted programs are 
more beneficial for vulnerable, at-risk adolescents (i.e., adolescents with psychological 
needs), as previous research showed that targeted interventions (i.e., aimed at high-risk 
selected samples) were more effective than universal interventions (Feiss et al., 2019; van 
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Loon et al., 2020; Werner-Seidler et al., 2017). Overall, more research on the effectiveness 
of targeted school-based interventions addressing social skills in adolescents is needed.

Taken together, although previous research suggests that universal school-based 
intervention programs have the potential to reduce test anxiety and improve social 
skills, as well as improve mental health outcomes, knowledge about the potential of 
targeted school-based skills-training programs addressing either skills to deal with 
performance anxiety or social skills is lacking. Therefore, the current study aimed to 
examine the effectiveness of two targeted school-based skills-training programs 
promoting adolescent mental health by targeting either school or social stress, where 
participants self-selected to either the performance anxiety program or the social skills 
program (van Loon et al., 2019). With two randomized controlled trials, we examined 
the effectiveness of 1) the performance anxiety program in improving skills to deal with 
performance anxiety (i.e., coping skills), reducing performance anxiety (i.e., fear of failure 
and test anxiety), and improving mental health (i.e., reduced stress, internalizing, and 
externalizing problems, and increased well-being and self-esteem); and 2) the social skills 
program in improving social skills, reducing social anxiety, and improving mental health 
(i.e., reduced stress, internalizing, and externalizing problems, and increased well-being 
and self-esteem).

METHODS

Design and procedure
This study was performed in the context of a larger project to identify vulnerable, at-
risk adolescents and provide them with appropriate help, following a Response to 
Intervention model (RtI) (Kearney & Graczyk, 2014). First, classes of students received 
psychoeducation about stress (i.e., Stress Lessons) and were asked about their 
knowledge about stress and experienced stress levels (i.e., Tier 1 of the RtI model: 
universal intervention for all students). Next, after these three educative lessons, students 
were offered to learn more about dealing with school or social stress by attending a skills-
training program at their school. Students self-selected to either the performance anxiety 
program or the social skills program (i.e., Tier 2 of the RtI model: targeted intervention 
for a selected sample of students). Students who self-enrolled in one of the skills-training 
programs were asked to participate in the present study.
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Two randomized controlled trials were conducted for both skills-training programs. 
Students (and parents) received written information about the skills-training programs 
that were offered and received an information letter about the corresponding study 
(on paper and via email). Effort was put into promoting the skills-training programs 
to students (and parents), including motivating mentors and school staff, giving 
presentations (about the programs and study) during classes, sending a promotion video 
(by trainers of the programs), and telephoning parents. Students and parents provided 
active informed consent for the students’ participation in the study. Participants 
were randomly allocated by the first author (stratified for educational level, using a 
computerized randomization in a 1:1 ratio) into the experimental (for which the training 
started immediately) or the waitlist control group. Before the start of the skills-training 
programs (T1) and immediately after completion of the intervention programs (T2), 
program targets (i.e., skills to deal with performance anxiety or social skills), direct 
program outcomes (i.e., performance or social anxiety), and mental health outcomes 
(i.e., stress, internalizing and externalizing problems, self-esteem, and well-being) were 
assessed in both groups. Participants filled in the questionnaires individually in small 
groups (i.e., not during classes), under supervision of one or multiple researchers. Filling 
out the questionnaires took approximately 45 minutes. The current study is registered in 
the Netherlands Trial Register (number NL7548) and the Ethical Committee Psychology of 
Leiden University approved the design of the study (CEP19-1210/577; for study protocol, 
see van Loon et al., 2019).

Participants
This project was performed at nine secondary schools located in one of the four largest 
cities in the Netherlands. As it is essential that various groups are represented in study 
samples, especially socially disadvantaged groups (e.g., groups of lower socioeconomic 
status) (Bonevski et al., 2014), the programs were evaluated in a heterogeneous sample 
of adolescents, with different ethnic identity backgrounds and educational levels (i.e., 
from practical to preuniversity education level).

In total, 379 participants registered for the skills-training programs (see Figure 6.1 for the 
flow chart of the study). More than half of the participants registered for the performance 
anxiety program (55.7%; N = 211, with n = 104 in the experimental group), while the other 
participants registered for the social skills program (44.3%; N = 168, with n = 87 in the 
experimental group). Some participants were excluded from the sample because they 
were not targeted as intended (N = 68) (Figure 6.1). From the total sample, 18 participants 
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(4.7%, with n = 15 in performance anxiety program and n = 3 in the social skills program) 
were lost to follow-up (i.e., dropped out of the study at T2). For the performance anxiety 
program, dropouts were more often participants from the lowest educational level at T1 
(ꭓ2 = 6.831, p = .029). For the social skills program, dropouts had higher levels of well-being 
at T1 (t = -5.905, p = .002). There were no other differences at T1 between participants and 
dropouts regarding demographics (i.e., age, number of siblings, gender, educational level, 
school year, financial problems, country of birth, ethnic identity, and living situation) 
and study variables. Dropouts were excluded from the analyses (see Figure 6.1). The 
final sample comprised N = 361 adolescents between 12 and 17 years old (Mage = 13.99 
years, SD = 0.83, 51.6% female). Table 6.1 presents further details about demographics 
of the samples.

Figure 6.1 Flow chart of both school-based skills-training programs

148 

Figure 6.1

Flow chart of both school-based skills-training programs

Enrollment

Registered for skills-training program 
(n = 379)

Skills-training program targeting skills to deal 
with performance anxiety (n = 211)

Skills-training program targeting social skills 
(n = 168)

Control group (n = 107)Intervention (n = 104)

 Attended more than four 
sessions (n = 46)

Excluded (n = 68), because:

• Whole classes signed-up (n = 56)

• Did not receive lessons (n = 3)

• Signed-up twice (n = 2)

• Different intervention (n = 4)

• Switched condition (n = 3)

Intervention (n = 87)

 Attended more than four 
sessions (n = 62)

Control group (n = 81)

Random allocation Random allocation

Lost to follow-up (n = 6)Lost to follow-up (n = 9)

Follow-up (T2) 

Lost to follow-up (n = 2)Lost to follow-up (n = 1)

Follow-up (T2) 

Program selection

Included in analyses 
(n = 101)

 Excluded from analysis 
because of dropout (n = 6) 

Included in analyses
(n = 95)

 Excluded from analysis 
because of dropout (n = 9)

Analysis

Included in analyses
(n = 79)

 Excluded from analysis 
because of dropout (n = 2) 

Included in analyses 
(n = 86)

 Excluded from analysis 
because of dropout (n = 1) 

Analysis
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The first cohort of data collection started and finished in the school year 2018/2019 at 
three schools (N = 89 participants, see Appendix, Table A6.1). The second cohort started 
in the school year 2019/2020 at nine (six additional) schools. Two schools finished the 
skills-training programs before the COVID-19 pandemic and school closings (N = 55 
participants). Due to the COVID-19 pandemic and the abrupt closing of the schools 
(from March 16, 2020), the skills-training programs that had started in February 2020 at 
five schools were cancelled after 2-4 sessions. At four of these schools, the programs 
restarted in September 2020 when the schools reopened. Furthermore, two schools 
had not yet started with the skills-training programs in February 2020. Programs at 
these schools were postponed to September 2020. Unfortunately, having to restart or 
postpone the programs in these six schools resulted in drop-out from the intervention 
(not the assessments): half of the participants at these schools did not attend any session 
of the performance anxiety program (N = 30 of 62 participants) and a quarter did not 
attend any session of the social skills program (N = 11 of 48 participants).

School-based skills-training programs
The skills-training programs were provided at the schools by trained professionals 
from three youth care organizations. Each skills-training program consisted of seven 
45-minute small-group sessions during consecutive weeks. The groups consisted of 
approximately eight students (range of 3-16 participants), with one or two professional 
trainers per group.

Performance anxiety program
The performance anxiety program consisted of psychoeducation (e.g., different forms of 
performance anxiety, consequences of stress), cognitive coping strategies (e.g., negative 
thought restructuring, managing emotions), dealing with (school) pressure (e.g., keeping 
focus, planning skills), and relaxation techniques (e.g., breathing exercise). With regard 
to program integrity, on average, 90% of the program assignments were correctly 
implemented (i.e., assignments were executed consistent with the protocol, self-reported 
by the trainers). In the remainder, program assignments could not be completed within 
the time frame.
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Social skills program
The program targeting social skills consisted of social skill building (e.g., identifying 
personal qualities, giving own opinions, standing up for yourself, setting boundaries) 
and cognitive coping strategies (e.g., managing emotions). Regarding program integrity, 
on average, 89% of the program assignments were correctly implemented. Again, the 
other assignments could not be completed due to time constraints.

Control group
The waitlist control group did not receive any training during the implementation of 
the intervention program in the experimental group. The control group received the 
skills-training program after completion of the postintervention measurement (T2), 
approximately eight weeks later than the experimental group.

Instruments

Demographics
Characteristics of adolescents were collected at baseline (T1), including gender, age, 
number of siblings, country of birth, ethnic identity, educational level (and school year), 
living situation, and financial problems. We assessed ethnic identity by asking which 
identity the participants felt most connected to (I see myself as: “Dutch, Indonesian, 
Turkish, Moroccan, Surinamese, Antillean, or other”) and distinguished three groups: 
Western (e.g., Dutch), mix Western-non-Western (e.g., Dutch-Turkish) or non-Western (e.g., 
Moroccan). Educational level of participants was assessed by the class they were in (e.g., 
practical education, preuniversity education). Three groups were distinguished: practical-
prevocational education students (i.e., lowest educational level), prevocational/senior 
general education students, and senior general-preuniversity education students (i.e., 
highest educational level). Living situation was distinguished by adolescents who lived 
with both their parents (in the same house) versus adolescents who reported something 
else. Financial problems were assessed by asking participants about financial problems 
in their family.

Program targets
Skills to deal with performance anxiety were assessed with the Dutch version of the 
Cognitive Emotional Regulation Questionnaire, short form (CERQ-short) (Garnefski & 
Kraaij, 2006). Participants completed an 18-item self-report questionnaire measuring 
cognitive related coping, measured on a 5-point Likert scale ranging from 1 (never) to 
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5 (always). The questionnaire consists of nine subscales, divided into maladaptive and 
adaptive coping (Garnefski et al., 2001). The maladaptive coping scale consists of the 
subscales self-blame, other-blame, rumination, and catastrophizing (e.g., “I keep thinking 
about how terrible it is what I have experienced”). The adaptive coping scale consists of 
the subscales acceptance, refocus on planning, positive refocusing, positive reappraisal, 
and putting into perspective (e.g., “I think I can learn something from the situation”). A 
higher score reflects more maladaptive coping (α = .81 at T1 and α = .84 at T2; 8 items) 
or adaptive coping (α = .82 at T1 and α = .88 at T2; 10 items).

Social skills were assessed with the Scale for Interpersonal Behavior of Adolescents (SIG-
A) (Arrindel et al., 1984; Bijstra & Oostra, 2000). Participants completed a questionnaire 
of 47 situations, evaluating how often they experienced these specific situations (i.e., 
frequency), based on a scale ranging from 1 (never) to 5 (always). The questionnaire 
consists of four subscales that refer to specific social situations: 1) display negative 
feelings (14 items, e.g., “If someone interrupts you, saying you find that annoying”), 2) 
express personal limitations (13 items, e.g., “Asking for an explanation about something 
that you did not understood”), 3) initiate assertiveness (9 items, e.g., “Starting a 
conversation with someone you have not met before”), and 4) display positive feelings 
(8 items, e.g., “Agreeing when someone makes a compliment about your appearance”). 
A higher score reflects more display of negative feelings (α = .83 at T1 and α = .87 at T2), 
expression of personal limitations (α = .84 at T1 and α = .88 at T2), assertiveness (α = .84 
at T1 and α = .87 at T2), and display of positive feelings (α = .81 at T1 and α = .85 at T2).

Direct program outcomes
Performance anxiety was assessed with two questionnaires, measuring fear of failure 
and test anxiety (i.e., anxiety in school testing situations). The Dutch short form of the 
Performance Failure Appraisal Inventory (PFAI) (Conroy et al., 2002) and the Dutch short 
version of the Spielberger Test Anxiety Inventory (TAI) (Spielberger, 1980; van der Ploeg, 
1984) were used, respectively. The PFAI is a 5-item self-report questionnaire (e.g., “When 
I am failing, I am afraid that I might not have enough talent”), measured on a 5-point 
scale ranging from -2 (do not believe at all) to 2 (believe 100% of the time). The TAI is a 
20-item self-report questionnaire (e.g., “During tests I feel very tense”), measured on a 
4-point scale ranging from 1 (almost never) to 4 (almost always). Higher (positive) scores 
reflect more fear of failure (PFAI, α = .84 at T1 and α = .89 at T2) or test anxiety (α = .93 at 
T1 and α = .88 at T2).



584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon
Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022 PDF page: 139PDF page: 139PDF page: 139PDF page: 139

139

Effectiveness of school-based skills-training programs

6

Social anxiety was assessed with the social phobia scale of the Revised Child Anxiety and 
Depression Scale (RCADS) (Chorpita et al., 2000), Dutch version. Participants completed a 
9-item self-report questionnaire (e.g., “I worry what other people think of me”), measured 
on a 4-point scale ranging from 0 (never) to 3 (always). A higher score reflects more social 
anxiety (α = .89 at T1 and α = .90 at T2).

Mental health outcomes
Stress levels of participants was assessed with the Chronic Stress Questionnaire for 
Children and Adolescents (CSQ-CA) (de Bruin et al., 2018). Participants completed 
a 17-item self-report questionnaire (e.g., “I often get upset about things that are not 
important”), measured on a 4-point scale ranging from 1 (not true for me at all) to 4 
(completely true for me). A higher score reflects more stress (α = .83 at T1 and T2).

Internalizing and externalizing problems were assessed with the Dutch version of the Youth 
Outcome Questionnaire (Y-OQ-30.1) (Dunn et al., 2005). The self-report questionnaire 
consists of 30 items, measuring psychological symptoms and social functioning on 
a 5-point Likert scale ranging from 0 (never) to 5 (always). It consists of six subscales: 
Somatic complaints, social isolation, aggression, conduct problems, hyperactivity/
distractibility, and depression/anxiety. Internalizing problems were assessed with 
the subscale depression/anxiety (six items, e.g., “I am sad or unhappy”). Externalizing 
problems were assessed with the subscales aggression and conduct problems (nine 
items, e.g., “I fight with adults”). Higher scores reflect more internalizing problems (α 
= .83 at T1 and α = .85 at T2) or externalizing problems (α = .88 at T1 and α = .90 at T2).

Self-esteem was measured with the Dutch version of the Rosenberg Self-Esteem Scale 
(RSES) (Franck et al., 2008; Rosenberg, 1965). Participants completed a 10-item self-
report questionnaire (e.g., “At times I think I am no good at all”), based on a 4-point scale 
ranging from 1 (strongly agree) to 4 (strongly disagree). A higher score reflects more self-
esteem (α = .87 at T1 and α = .86 at T2).

Well-being was measured with the WHO-Five Well-Being Index (WHO, 1998), Dutch 
version. Participants were asked to think about the past two weeks and report how they 
felt. The self-report questionnaire consists of five statements (e.g., “My daily life has been 
filled with things that interest me”), based on a 6-point scale ranging from 0 (at no time) 
to 5 (all of the time). The score was multiplied by four to create the final score (i.e., 0-100), 
with higher scores reflecting more positive well-being (α = .85 at T1 and α = .89 at T2).
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Statistical analyses
Statistical analyses were performed using SPSS version 25. Descriptive analyses were 
performed for all study variables. We followed an intention-to-treat approach, and 
included all participants in the analyses (including participants who did not start the 
intervention or attended only a few sessions) to reduce motivation as a potential 
confounding effect and to examine the effectiveness of the assigned program (Montori & 
Guyatt, 2001). To check whether the randomization was successful, differences between 
the experimental and control groups at T1 (e.g., demographics, mental health outcomes) 
were investigated by conducting independent t-tests and chi-square tests.

To test the effectiveness of both school-based skills-training programs, multivariate 
analyses of covariance (MANCOVA’s) were performed for the three outcome domains (i.e., 
program targets, direct program outcomes, and mental health outcomes). The posttest 
outcome measures (i.e., at T2) were included as dependent variables and condition (i.e., 
experimental and control group) was included as a fixed factor. The pretest outcome 
measures (i.e., at T1) and potential differences between the experimental and control 
group at T1 were included as covariates in the analyses. MANCOVA’s that were (trend-)
significant were followed by ANCOVA’s, to investigate whether there was a statistically 
significant difference between the groups in terms of each dependent variable. Cohen’s 
d’s were calculated using an online effect size calculator (Wilson, n.d.), based on 
standardized means and errors. A positive Cohen’s d reflects improvements favoring the 
experimental group compared to the control group. Small effect sizes were considered 
d = 0.20, moderate effect sizes d = 0.50 and large effect sizes d = 0.80 (Cohen, 1988).

As the COVID-19 pandemic affected this project, we performed some additional 
(sensitivity) analyses to determine its impact on the results of this study. First, we 
investigated whether cohort influenced the results. Almost half of the participants 
enrolled in the skills-training programs before the COVID-19 pandemic (Cohort 1; N = 
144). The other participants enrolled during the pandemic (Cohort 2; N = 217). Of Cohort 2 
participants, most (Cohort 2a; N = 181) registered before postponement of the programs 
(before March 2020), while some (Cohort 2b; N = 36) registered at a later opportunity, 
shortly before the postponed programs were to start. We performed a MANCOVA (as 
mentioned in the previous paragraph), with cohort as a covariate (i.e., cohort 1, 2a and 
2b), adding the interaction of condition versus cohort (i.e., condition*cohort). Second, 
we repeated the MANCOVA’s in the subsamples of adolescents who attended more 
than four sessions (i.e., participants who attended more than 57% of the program; 46 
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participants (48.4%) in the performance anxiety program and 62 participants (71.3%) in 
the social skills program). Before the analyses, we examined differences at T1 between 
participants who attended more than four sessions and the control group. Materials, 
datasets, and analysis codes for this study are available from the corresponding author 
on reasonable request.

RESULTS

Differences at T1 between experimental and control group
There were no significant differences at T1 between the experimental and control 
group for both skills-training programs, except for gender in the performance anxiety 
program. There were more females in the experimental group (see Table 6.1). Hence, 
further analyses were performed with gender as a covariate (for the performance anxiety 
program only). Apart from this, the randomization was successful for both skills-training 
programs (see Tables 6.1-6.3).

Program target outcomes
Tables 6.2 and 6.3 present the MANCOVA results of the performance anxiety program 
and social skills program, respectively. Results demonstrated that for the performance 
anxiety program, there were no significant effects for coping skills (i.e., maladaptive and 
adaptive coping). The social skills program yielded no significant effects for social skills 
(i.e., display of negative feelings, express personal limitations, initiate assertiveness, and 
display of positive feelings).

Direct program outcomes
Results demonstrated that for the performance anxiety program only, there was a trend-
significant effect of condition (F (2, 190) = 2.733, p = .068, ηp

2 = .028; Table 6.2). ANCOVA 
results demonstrated a small but significant positive effect for test anxiety (F (1, 192) = 
4.935, p = .027, d = 0.32), indicating that participants in the intervention group showed 
a significant reduction in test anxiety compared to participants in the control group. A 
trend-significant positive effect was found for fear of failure (F (1, 192) = 1.962, p = .056, d 
= 0.28), indicating that participants in the intervention group showed a trend-significant 
reduction in fear of failure compared to participants in the control group. For the social 
skills program, there was no significant effect on social anxiety (Table 6.3).



584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon
Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022 PDF page: 142PDF page: 142PDF page: 142PDF page: 142

142

Chapter 6

Ta
bl

e 
6.

2 
D

es
cr

ip
tiv

e 
st

at
is

tic
s a

nd
 M

AN
CO

VA
 re

su
lts

 fo
r t

he
 sk

ill
s-

tr
ai

ni
ng

 p
ro

gr
am

 ta
rg

et
in

g 
sk

ill
s t

o 
de

al
 w

ith
 p

er
fo

rm
an

ce
 a

nx
ie

ty

Ex
pe

ri
m

en
ta

l g
ro

up
 (N

 =
 9

5)
Co

nt
ro

l g
ro

up
 (N

 =
 1

01
)

Pr
et

es
t (

T1
)

Po
st

te
st

 (T
2)

Pr
et

es
t (

T1
)

Po
st

te
st

 (T
2)

Di
ff

er
en

ce
s a

t T
1

M
AN

CO
VA

 c
on

di
ti

on

Va
ria

bl
es

M
 (S

D)
M

 (S
D)

M
 (S

D)
M

 (S
D)

F 
(p

)
F 

(p
)

Co
he

n’
s d

 a

Pr
og

ra
m

 ta
rg

et
 o

ut
co

m
es

1.
10

3 
(.3

34
)

 M
al

ad
ap

tiv
e 

co
pi

ng
17

.6
3 

(6
.4

3)
17

.7
9 

(6
.2

7)
18

.6
2 

(6
.0

9)
19

.4
5 

(6
.6

5)
-1

.1
09

 (.
26

9)
0.

19

 A
da

pt
iv

e 
co

pi
ng

27
.7

4 
(8

.1
1)

27
.2

4 
(8

.6
0)

28
.2

8 
(7

.7
0)

28
.8

2 
(8

.6
4)

-0
.4

78
 (.

63
3)

-0
.2

0

Di
re

ct
 p

ro
gr

am
 o

ut
co

m
es

2.
73

3 
(.0

68
) b

 T
es

t a
nx

ie
ty

40
.9

3 
(1

1.
7)

38
.8

5 
(1

0.
60

)
42

.3
7 

(1
3.

04
)

42
.2

6 
(1

2.
69

)
-0

.8
10

 (.
41

9)
0.

32

 F
ea

r o
f f

ai
lu

re
-0

.8
0 

(0
.9

4)
-0

.8
6 

(0
.9

7)
-0

.8
8 

(0
.8

9)
-0

.7
5 

(0
.9

2)
0.

62
0 

(.5
36

)
0.

28

M
en

ta
l h

ea
lth

 o
ut

co
m

es
0.

84
3 

(.5
21

)

 S
tr

es
s

40
.8

0 
(7

.8
9)

40
.1

4 
(8

.3
8)

40
.0

4 
(8

.4
1)

41
.0

2 
(7

.8
4)

0.
65

0 
(.5

16
)

0.
29

 In
te

rn
al

iz
in

g 
pr

ob
le

m
s

6.
01

 (4
.7

4)
6.

07
 (4

.8
0)

6.
63

 (5
.0

6)
7.

05
 (5

.3
6)

-0
.8

81
 (.

37
9)

0.
17

 E
xt

er
na

liz
in

g 
pr

ob
le

m
s

4.
27

 (4
.1

8)
5.

21
 (5

.9
2)

5.
59

 (5
.6

9)
6.

63
 (6

.5
3)

-1
.8

46
 (.

06
7)

0.
05

 S
el

f-e
st

ee
m

29
.3

5 
(5

.1
7)

28
.8

3 
(4

.9
6)

29
.1

6 
(6

.0
6)

27
.9

7 
(6

.1
8)

0.
23

3 
(.8

16
)

0.
19

 W
el

l-b
ei

ng
56

.8
0 

(2
2.

34
)

57
.3

9 
(2

5.
26

)
57

.4
4 

(2
3.

66
)

55
.6

8 
(2

4.
40

)
-0

.1
94

 (.
84

6)
0.

16

No
te

. An
al

ys
es

 w
er

e 
pe

rf
or

m
ed

 w
ith

 g
en

de
r a

s c
ov

ar
ia

te
.

a  C
oh

en
’s 

d’
s w

er
e 

ca
lc

ul
at

ed
 b

as
ed

 o
n 

st
an

da
rd

iz
ed

 m
ea

ns
 a

nd
 e

rr
or

s.
b 

Fo
llo

w
-u

p 
AN

CO
VA

’s 
w

er
e 

pe
rf

or
m

ed
.

c 
N 

= 
10

0 
fo

r t
he

 c
on

tr
ol

 g
ro

up
, b

ec
au

se
 o

ne
 p

ar
tic

ip
an

t d
id

 n
ot

 c
om

pl
et

e 
th

e 
qu

es
tio

nn
ai

re
s.



584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon
Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022 PDF page: 143PDF page: 143PDF page: 143PDF page: 143

143

Effectiveness of school-based skills-training programs

6

Ta
bl

e 
6.

3 
D

es
cr

ip
tiv

e 
st

at
is

tic
s a

nd
 M

AN
CO

VA
 re

su
lts

 fo
r s

ki
lls

-t
ra

in
in

g 
pr

og
ra

m
 ta

rg
et

in
g 

so
ci

al
 sk

ill
s

Ex
pe

ri
m

en
ta

l g
ro

up
 (N

 =
 8

6)
Co

nt
ro

l g
ro

up
 (N

 =
 7

9)

Pr
et

es
t (

T1
)

Po
st

te
st

 (T
2)

Pr
et

es
t (

T1
)

Po
st

te
st

 (T
2)

Di
ff

er
en

ce
s a

t T
1

M
AN

CO
VA

 c
on

di
ti

on

Va
ria

bl
es

M
 (S

D)
M

 (S
D)

M
 (S

D)
M

 (S
D)

F 
(p

)
F 

(p
)

Co
he

n’
s d

 a

Pr
og

ra
m

 ta
rg

et
 o

ut
co

m
es

0.
22

1 
(.9

27
)

 D
is

pl
ay

 o
f n

eg
at

iv
e 

fe
el

in
gs

40
.4

5 
(9

.0
2)

41
.3

7 
(1

0.
29

)
41

.1
0 

(9
.8

8)
41

.9
5 

(1
2.

46
)

-0
.4

40
 (.

66
0)

-0
.0

1

 E
xp

re
ss

 p
er

so
na

l l
im

ita
tio

ns
42

.6
5 

(8
.4

1)
41

.6
5 

(1
0.

28
)

42
.5

8 
(9

.1
3)

42
.2

5 
(1

1.
03

)
0.

05
0 

(.9
60

)
-0

.0
8

 In
iti

at
e 

as
se

rt
iv

en
es

s
27

.2
1 

(6
.8

6)
26

.2
9 

(7
.4

8)
26

.3
5 

(7
.6

7)
26

.2
9 

(9
.0

1)
0.

75
6 

(.4
51

)
-0

.1
3

 D
is

pl
ay

 o
f p

os
iti

ve
 fe

el
in

gs
24

.7
8 

(6
.5

8)
23

.8
7 

(7
.2

4)
24

.8
1 

(6
.7

9)
24

.0
8 

(7
.7

7)
-0

.0
30

 (.
97

6)
-0

.0
3

Di
re

ct
 p

ro
gr

am
 o

ut
co

m
es

1.
23

0 
(.2

69
)

 S
oc

ia
l a

nx
ie

ty
7.

97
 (6

.1
9)

7.
52

 (5
.9

6)
8.

42
 (6

.8
1)

8.
53

 (6
.5

3)
-0

.4
47

 (.
65

5)
0.

17

M
en

ta
l h

ea
lth

 o
ut

co
m

es
 b

0.
34

0 
(.8

88
)

 S
tr

es
s

39
.0

5 
(7

.7
3)

38
.7

8 
(7

.5
0)

40
.1

0 
(8

.6
4)

40
.0

4 
(8

.6
3)

-0
.8

22
 (.

41
2)

0.
09

 In
te

rn
al

iz
in

g 
pr

ob
le

m
s

5.
55

 (4
.8

3)
6.

05
 (5

.5
0)

6.
21

 (5
.2

0)
6.

74
 (5

.4
9)

-0
.8

31
 (.

40
7)

0.
06

 E
xt

er
na

liz
in

g 
pr

ob
le

m
s

5.
62

 (5
.9

4)
6.

01
 (7

.4
6)

7.
43

 (8
.0

1)
7.

00
 (6

.9
0)

-1
.6

38
 (.

10
3)

-0
.0

2

 S
el

f-e
st

ee
m

28
.6

6 
(6

.1
6)

28
.6

6 
(5

.9
4)

28
.5

2 
(6

.3
8)

28
.2

1 
(6

.2
8)

0.
14

1 
(.8

88
)

0.
09

 W
el

l-b
ei

ng
63

.3
9 

(2
3.

69
)

61
.6

5 
(2

4.
41

)
62

.2
3 

(2
1.

15
)

57
.3

0 
(2

9.
02

)
0.

32
6 

(.7
45

)
0.

16

a  C
oh

en
’s 

d’
s w

er
e 

ca
lc

ul
at

ed
 b

as
ed

 o
n 

st
an

da
rd

iz
ed

 m
ea

ns
 a

nd
 e

rr
or

s.
b  N

 =
 8

5 
fo

r t
he

 e
xp

er
im

en
ta

l g
ro

up
 a

nd
 N

 =
 7

7 
fo

r t
he

 c
on

tr
ol

 g
ro

up
, b

ec
au

se
 tw

o 
pa

rt
ic

ip
an

ts
 d

id
 n

ot
 c

om
pl

et
e 

th
e 

qu
es

tio
nn

ai
re

s.



584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon
Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022 PDF page: 144PDF page: 144PDF page: 144PDF page: 144

144

Chapter 6

Mental health outcomes
For both the performance anxiety program and the social skills program, no significant 
effects were found for mental health outcomes (i.e., stress, internalizing and externalizing 
problems, self-esteem, and well-being) (Tables 6.2 and 6.3).

Sensitivity analyses
For both skills-training programs, there were no significant condition*cohort effects for 
any of the outcomes, suggesting that program effectiveness was not affected by COVID-
19-related postponement of the programs. Next, for both programs, the MANCOVA’s 
were repeated with the subgroup of the experimental group consisting of participants 
who attended at least four program sessions compared to the control group. Apart from 
higher levels of fear of failure (t = 2.750, p = .007) and stress (t = 2.210, p = .029) in the 
experimental subgroup relative to the control group of the performance anxiety program, 
these experimental subgroups did not differ from the control groups on any of the T1 
assessments (i.e., for both programs). The MANCOVA’s yielded similar results for the social 
skills program, whereas the aforementioned significant results for the performance 
anxiety program were slightly stronger. That is, a significant effect was found for the 
performance anxiety program (F (2, 142) = 3.824, p = .024, ηp

2 = .051) and ANCOVA results 
demonstrated that the program effectively reduced test anxiety (F (1, 144) = 5.073, p = 
.026, d = 0.41) and fear of failure (F (1, 144) = 4.405, p = .038, d = 0.38). This indicates that 
participants who attended more than four sessions of the performance anxiety program 
showed significant reductions in test anxiety and fear of failure compared to participants 
in the control group. All other results remained unchanged.

DISCUSSION

Given that high levels of stress during adolescence are associated with negative mental 
health consequences and adolescents are exposed to various stressors related to 
school and social situations (Núñez-Regueiro & Núñez-Regueiro, 2021), interventions at 
school focusing on stress reduction (i.e., school or social stress) may be an appropriate 
way to address adolescents’ psychological needs. Therefore, the current study aimed 
to examine the effectiveness of two targeted school-based skills-training programs 
promoting mental health, addressing either skills to deal with performance anxiety or 
social skills. Results demonstrated that the performance anxiety program had a small 
effect on reducing adolescents’ test anxiety. Furthermore, when adolescents attended 
more than four sessions (i.e., more than 57% program attendance), the program had a 
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small effect on reducing levels of test anxiety and fear of failure. The performance anxiety 
program did not improve adolescents’ coping skills (i.e., adaptive and maladaptive 
coping) nor mental health outcomes (i.e., stress, internalizing and externalizing problems, 
well-being, and self-esteem). The social skills program was not effective in improving any 
of the outcomes, including social skills (i.e., display of negative feelings, express personal 
limitations, initiate assertiveness, and display of positive feelings), social anxiety, and 
mental health.

The finding that the performance anxiety program had a small effect on reducing 
test anxiety is in line with previous research in adolescents (O’Driscoll & McAleese, 
2021; Putwain & von der Embse, 2021; Soares & Woods, 2020; von der Embse et al., 
2013), highlighting the potential of school-based skills-training programs to support 
adolescents who express a need for support in this area. Furthermore, our results 
demonstrated positive effects on test anxiety and fear of failure for adolescents that 
attended more than four sessions. As attending more than half of the sessions increased 
program effectiveness, additional efforts should be made to motivate students to 
attend and engage in such programs. A previous study demonstrated that motivational 
interviewing (e.g., explicit attention to participants hopes, experience with previous 
mental health treatment, external difficulties, and internal barriers) before the start of 
cognitive behavioral therapy enhanced treatment engagement in adolescents (Dean et 
al., 2016). More motivation may increase program attendance and engagement, which is 
likely to enhance program effectiveness, and should thus be encouraged. Although the 
effects were small, the performance anxiety program consisted of only seven sessions, 
demonstrating that even a relatively short performance anxiety program can yield 
positive results in reducing adolescents’ performance anxiety. Overall, it appears that 
school-based intervention programs addressing skills to deal with performance anxiety 
are beneficial for adolescents with psychological needs (i.e., self-selected sample). This 
is promising, as school-based stress among adolescents increased over the last two 
decades (Cosma et al., 2020, 2021; Stevens et al., 2018) and high levels of test anxiety are 
associated with negative consequences, such as lower educational performance and 
self-esteem (von der Embse et al., 2017). Hence, governments and schools should be 
aware that school-based performance anxiety programs can reduce adolescents’ test 
anxiety and fear of failure, and should offer such programs to students that suffer from 
school-related stress.
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Alternatively, given the higher levels of stress and fear of failure for adolescents who 
attended more than four sessions of the performance anxiety program relative to 
participants in the control group, the somewhat stronger effects in the sensitivity analysis 
may point towards more effectiveness for adolescents with more or stronger needs. 
Although we did not find significant moderator effects, a recent study indicated that 
higher levels of baseline problems were associated with greater treatment effectiveness 
in adolescents (Stjerneklar et al., 2019). This may indicate that adolescents with higher 
initial problems have more to gain from intervention programs, which advocates the use 
of screening methods (e.g., self-selection) at recruitment. Further research is necessary 
to draw clear conclusions about the effects of initial problem severity on program 
effectiveness.

Interestingly, we found that the performance anxiety program improved performance 
anxiety without improving adolescents’ coping skills. This suggests that improving coping 
skills was not the working mechanism by which adolescents’ performance anxiety was 
reduced. It could be that other mechanisms were involved in reducing performance 
anxiety, such as increased understanding (from psycho-educative elements) or ability 
to relax (from relaxation techniques). Previous research, for example, demonstrated 
that relaxation exercises reduced test anxiety in children and adolescents (Gregor, 2005; 
Larson et al., 2010). Another explanation for not finding improvements in coping skills 
could be that participants needed more time to internalize the newly learned coping 
skills, and only after some additional time would report significant changes (i.e., after 
experiencing some challenging situations). In that case, immediate postintervention 
effects would be smaller or less probable than effects in the long-term (i.e., at follow-
up). Therefore, future studies should also include follow-up measurements, to identify 
sleeper effects (i.e., improved longer term outcomes). Finally, it is also possible that 
our questionnaire did not fully capture skills to deal with performance anxiety, as the 
questionnaire was related to coping skills in general rather than specifically related to 
performance anxiety. Future effectiveness research should include a questionnaire that 
is more specific to coping with performance anxiety. For instance, questions could be 
developed that take into account the context of performance or test anxiety situations 
(e.g., dealing with exam failure, giving a presentation).

With regard to mental health outcomes, the current study showed that the performance 
anxiety program did not improve adolescents’ mental health (i.e., stress, internalizing and 
externalizing problems, self-esteem, and well-being), contradicting previous research 
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in adolescents (Bradley et al., 2010; O’Driscoll & McAleese, 2021; Weems et al., 2014; 
Yahav & Cohen, 2008). In the current study, mental health problems were secondary 
or distal program outcomes, for which smaller effects could be expected immediately 
postintervention. Further, it could be that more sessions are necessary to observe 
significant mental health changes among adolescents. In fact, test anxiety interventions 
with demonstrated mental health changes also targeted general anxiety (O’Driscoll & 
McAleese, 2021; Weems et al., 2014) or had more and longer sessions (Bradley et al., 2010; 
Yahav & Cohen, 2008). Nevertheless, although we did not observe significant positive 
effects on coping skills or mental health outcomes, there were no negative program 
effects. This suggests that the targeted school-based performance anxiety program is 
promising as a preventive intervention for adolescents to reduce performance anxiety 
immediately after completion of the program.

The current study demonstrated that the targeted school-based social skills program 
was not effective in improving social skills, nor reducing social anxiety or improving 
mental health outcomes. This seems to contradict previous results, that observed 
positive effects for school-based social skills programs (Durlak et al., 2011; Gaspar et al., 
2018; Schonert-Reichl & Lawlor, 2010). However, these programs were all universal and 
were mostly more intensive interventions, with ten sessions (Schonert-Reichl & Lawlor, 
2010), 22 sessions (Gaspar et al., 2018), and a mean number of 40.8 sessions (Durlak et al., 
2011). It could therefore be that we did not observe significant program effects because 
the intervention was too short or did not contain enough exercises. Indeed, a previous 
meta-analysis demonstrated that an optimal social skills intervention for nonclinical 
children and adolescents should contain three to six psychoeducation components and 
11 to 20 skill-building exercises (de Mooij et al., 2020), which is more than the number 
of exercises in the current social skills program. Future research should take this into 
account and develop school-based interventions with an optimal number of sessions 
and components.

Alternative explanations for the absence of effectiveness of the social skills program 
are the heterogeneous group of participants, the broad scope of the program, and 
the limited transfer of skills to daily life. First, as noticed by some of the trainers, it is 
possible that the problems of the participants before the start of the program were too 
heterogeneous (e.g., social anxiety, impulsive or aggressive behavior), which might have 
disrupted the dynamics of the group and complicated the teaching process. Second, 
the social skills program consisted of teaching different social skills (e.g., assertiveness, 
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emotion regulation, self-esteem). Possibly, this broad rather than in-depth focus did 
not allow for significant improvements. Third, in order to generate positive changes, 
it may be necessary to practice and apply the learned social skills in everyday life, as 
previous research demonstrated that prevention programs with homework assignments 
yielded larger effects than programs without (Stice et al., 2009). Although adolescents 
were encouraged to practice their skills in daily life, there were no official homework 
assignments in the current study, which may have impeded transfer of skills in daily 
life. Given that few studies examined the effectiveness of targeted school-based social 
skills programs, further intervention studies are needed to draw conclusions about the 
effectiveness of such programs and effective elements in particular.

Limitations
The current study has some limitations. First, as we used a waitlist control group, long-
term follow-up measurements were not possible. This is a limitation, as a previous meta-
analysis investigating the effectiveness of school-based stress-reduction interventions 
demonstrated larger effects for follow-up compared to postintervention assessments 
(van Loon et al., 2020). It could be that improvements in (mental health) outcomes only 
manifest at a later stage in the adolescents’ life (i.e., sleeper effect), not immediately after 
the intervention. Future intervention research should therefore also include follow-up 
assessments, to examine long-term effects.

Second, the usual challenges of program implementation (e.g., participant recruitment 
and attainment, collaboration with stakeholders, practical issues) were aggravated 
by the COVID-19 pandemic. As the schools had to close (suddenly), the skills-training 
programs at six schools were postponed and restarted, and most participants had to 
complete the T1 assessments again. Consequently, a subgroup of participants had to 
fill in the questionnaires more often than (the original) two times to control for time 
effects and some had to restart the intervention program at least six months later 
than planned. Postponement of the programs may have resulted in a lower program 
attendance (particularly for the performance anxiety program), for instance because 
adolescents felt they did not need the extra support anymore (e.g., because they were in 
a higher grade or were not experiencing problems), they did not want to miss any classes 
(i.e., the programs were mostly scheduled during school hours), or because of lack of 
motivation in general. In sum, implementation challenges due to the COVID-19 pandemic 
(e.g., multiple assessments, low program attendance), might have influenced program 
effectiveness. Nevertheless, program enrollment before or after the COVID-19 pandemic 
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did not yield different program effects, suggesting that the COVID-19 pandemic-induced 
challenges had little impact on program effectiveness.

CONCLUSION

In conclusion, the current study examined two targeted school-based skills-training 
programs promoting mental health by addressing school or social stress, yielding 
positive effects for the performance anxiety program but no positive effects for the social 
skills program. The performance anxiety program was effective in reducing adolescents’ 
performance anxiety, indicating that a relative short performance anxiety program can 
be beneficial for adolescents. The social skills program was not effective in improving 
social skills, social anxiety, and mental health, probably because the program was too 
broad and/or not sufficiently intensive. As a recent meta-analysis showed that social 
skills interventions for nonclinical children and adolescents should contain an optimal 
number of (psychoeducation and skill-building) components and sessions (de Mooij et 
al., 2020), future research should take this into account when developing school-based 
skills-training programs targeting social skills. In both programs, participation was 
based on self-selection, demonstrating that adolescents (with psychological needs) 
were willing to sign up for a low threshold skills-training program at school. This is 
important, as the majority of adolescents with mental health problems do not receive 
treatment (Merikangas et al., 2011). Given the mildly positive results for the performance 
anxiety program, and the fact that school mental health services are associated with 
lower stigma (Stephan et al., 2007), it may be worthwhile to offer and implement school-
based skills-training programs to reduce performance anxiety during the first years of 
secondary school. Nevertheless, follow-up research is needed to establish long-term 
effects, as well as the effective ingredients of such programs.
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ABSTRACT

To identify adolescents who may be at risk for adverse outcomes, we examined the 
extent of COVID-19-related concerns reported by adolescents and investigated which 
pre-pandemic risk and protective factors predicted these concerns during the COVID-19 
pandemic. Dutch adolescents (N = 188; Mage = 13.49, SD = .81) were assessed before the 
pandemic and at eight and ten months into the pandemic. Results demonstrated that 
adolescents’ most frequently reported COVID-19-related concerns were about social 
activities and getting delayed in school. Adolescents that have specific vulnerabilities 
before the pandemic (i.e., higher stress, maladaptive coping, or internalizing problems) 
experience more concerns during the pandemic, stressing the importance of guiding 
and supporting these adolescents in order to prevent adverse developmental outcomes.

Keywords: Adolescence, COVID-19, Stress, Mental Health, Longitudinal.
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INTRODUCTION

Society at large is heavily affected by the coronavirus disease 2019 (COVID-19) crisis 
and the accompanying national government measures to prevent the spread of the 
virus. However, a hitherto somewhat understudied group in pandemic research are 
adolescents (Francisco et al., 2020), a group that may be particularly affected by the 
drastic changes on daily lives since the outbreak of COVID-19. Adolescence is a period 
of social development, in which the social environment is increasingly important, 
especially interactions with peers (Blakemore & Mills, 2014). During this developmental 
period, adolescents seek independence from their parents and the interaction with 
and influence of peers increases significantly (de Goede et al., 2009). Yet, with social 
distancing being enforced by the government, the opportunities and possibilities 
for (social) experiences outside the family home are reduced. In the Netherlands for 
instance, as of 15th March 2020 public spaces (e.g., schools, restaurants, cinemas, sport 
clubs) were closed and public gatherings were prohibited in order to minimize social 
interactions. As schools were closed and people were strongly advised to work from 
home, adolescents and their families (e.g., parents, siblings) were forced to spend most 
of their time at home, together. Moreover, instead of going to school, adolescents had to 
switch to online education. Although from 2nd June 2020, schools gradually re-opened 
(with, in secondary schools, a combination of physical and online education) and other 
measures were partially lifted (e.g., restaurants and cinemas were allowed to open, as 
well as sport clubs, yet with a maximized number of visitors to ensure social distancing), 
other measures were tightened or put into effect (e.g., limiting group sizes, wearing face 
masks). Moreover, as of 15th December 2020, a hard lockdown was in effect, with public 
spaces closed, as well as all non-essential shops. Furthermore, schools were closed again 
and students had to switch back to online education (i.e., schools were closed until the 
end of February 2021 and only partly reopened from March 2021).

The restrictions on adolescents’ daily life and physical peer interactions in particular, 
the changing demands with regard to school, and the uncertainty about the pandemic 
and restrictions can cause concern in adolescents. Previous research conducted at the 
beginning of the COVID-19 pandemic (i.e., April-June 2020; in Canada, Australia, and 
Spain) demonstrated that adolescents between 13 and 18 years old were very concerned 
about the COVID-19 pandemic, specifically about school and not being able to see their 
friends, and to a lesser degree about a loved one becoming ill, finances, and becoming 
ill themselves (Ellis et al., 2020; Magson et al., 2020; Muñoz-Fernández & Rodríguez-
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Meirinhos, 2021). Girls reported higher COVID-19 stress levels than boys (Ellis et al., 2020; 
Muñoz-Fernández & Rodríguez-Meirinhos, 2021). Other research indicated that German 
adolescents aged 11 to 17 years felt burdened and reported that homeschooling and 
learning was more difficult at the beginning of the COVID-19 pandemic (Ravens-Sieberer 
et al., 2021). Yet, while some adolescents might experience the COVID-19 pandemic and 
accompanied restrictions as very stressful and worrisome, others might adapt quickly 
to the situation and try to make the most of it (Brailovskaia & Margraf, 2020; Dvorsky et 
al., 2020). How adolescents experience and deal with the COVID-19 pandemic might have 
consequences for future challenges, such as school or mental health problems (Wade et 
al., 2020). It is therefore important to acquire knowledge on pre-pandemic factors that 
are associated with higher levels of COVID-19-related concerns, to identify adolescents 
who might need help.

Both negative (i.e., risk) as well as positive (i.e., protective) pre-pandemic factors may 
predict high levels of COVID-19-related concerns in adolescents. Since worrying is 
assumed to play a key role in the development of stress-related mental health problems 
(Anniko et al., 2019), adolescents with elevated symptoms of stress, anxiety, or depression 
might be especially prone to COVID-19-related concerns, as these adolescents tend to 
worry about situations of which the outcome is uncertain, unpredictable, and potentially 
negative. A prospective link of pre-pandemic stress with COVID-19-related burden has 
been identified in adults (Brailovskaia & Margraf, 2020). Furthermore, different coping 
skills can have negative or positive influences on COVID-19-related concerns. Coping 
behaviors are defined as responses to the demands and emotions caused by stressful 
events (Lazarus & Folkman, 1984). Research during the first COVID-19 lockdown 
demonstrated that negative coping strategies were associated with increases in 
perceived stress in young Dutch adolescents aged 10 to 13 years (Achterberg et al., 
2021). Hence, adolescents that use more maladaptive coping, such as rumination and 
catastrophizing (e.g., negative ways to cope with stress), might report higher COVID-19-
related concerns, while adolescents that use more adaptive coping, such as acceptance 
and positive refocusing (e.g., positive ways to cope with stress), might report lower 
COVID-19-related concerns. Positive well-being, associated with resilience and adaptive 
coping (Sagone & Caroli, 2014; Verzeletti et al., 2016), might contribute to fewer concerns 
about the COVID-19 pandemic. Indeed, a recent study in adults demonstrated that pre-
pandemic positive mental health was associated with lower levels of COVID-19-related 
burden (Brailovskaia & Margraf, 2020). Finally, social support may prevent escalation 
of COVID-19-related concerns, as research in adolescents showed that social support 
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promoted resilience and well-being (Liu et al., 2021), and adolescents that experienced 
high levels of social connection reported less distress during the COVID-19 pandemic 
(Magson et al., 2020).

Most previous studies about the COVID-19 pandemic are based on cross-sectional study 
designs, lacking information about psychological functioning before the pandemic (Singh 
et al., 2020; Wade et al., 2020). Moreover, there is limited longitudinal knowledge about 
the effects of the pandemic in youth (Wade et al., 2020), as its impact may vary over time. 
To advance previous research, the present study investigated COVID-19-related concerns 
in adolescents at two stages during the pandemic (i.e., at approximately eight and ten 
months into the pandemic). The first aim was to describe the level of COVID-19-related 
concerns in adolescents during the COVID-19 pandemic, and to explore gender, age (i.e., 
school year), or education level differences in these concerns. Moreover, we examined 
whether COVID-19-related concerns changed during the course of the pandemic. The 
second aim was to investigate which individual pre-pandemic factors were predictive 
of COVID-19-related concerns during the COVID-19 pandemic, and to examine predictor 
differences in type of concerns. It was expected that perceived stress, internalizing 
problems (i.e., anxiety and depressive symptoms), and maladaptive coping would predict 
higher levels of COVID-19-related concerns, while adaptive coping, well-being, and social 
support would predict lower levels of COVID-19-related concerns during the COVID-19-
pandemic. By first assessing the types and levels of concerns among adolescents, and 
to subsequently predict these by pre-pandemic factors, we sought to gain insight in 
this largely unexplored field. It is important to gain longitudinal knowledge about pre-
pandemic factors that affect the experienced level of COVID-19-related concerns, as this 
may help to identify adolescents who might be at risk for later adverse outcomes, such 
as school or mental health problems (Wade et al., 2020). This may guide professionals 
(e.g., mental health professionals, school personnel) working with adolescents to provide 
them with appropriate support.

METHODS

Study design, participants and procedure
The data were collected within the context of an ongoing evaluation study conducted 
in secondary schools in the Netherlands. As the COVID-19 outbreak occurred during 
the course of this study it provided an ideal opportunity to collect data about COVID-19 
related concerns in adolescents. This evaluation study investigated the effectiveness of 
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school-based skills-training programs, in which secondary school students enrolled by 
self-selection (van Loon et al., 2019). The current sample is a subsample, consisting of all 
adolescents that were included in the effectiveness study in February 2020. Due to the 
outbreak of COVID-19 and the consequent school closing, the school-based skills-training 
programs for which they registered were ended after some initial sessions.

Pre-COVID-19 pandemic data were collected between 10 February and 17 March 2020, 
thus before the first COVID-19 lockdown, when students were at school and unaware of 
the long-lasting adversity that would come (T1). During the COVID-19-pandemic, data 
were collected at eight months after the first measurement (T2; on average after 31 
weeks), when students were at school again and there were fewer restrictions. The third 
measurement took place two months after the second measurement (T3; on average 
after 9 weeks), when most students were at school and the situation deteriorated again, 
pending stricter restrictions. Figure 7.1 presents the windows of data assessment (i.e., at 
T1, T2, and T3), as well as the timing of COVID-19 restrictions (e.g., opening and closing 
of schools) and infection rates in the Netherlands.

The sample comprised of 188 adolescents (54% female; Mage = 13.49, SD = .81). The 
participants were first, second, and third year students (equivalent to USA 7th, 8th, and 
9th grade) in secondary schools located in one of the four largest cities in the Netherlands. 
The majority of the participants were in their first year of secondary school (65%) during 
the first measurement (T1), and in the second grade during the second (T2) and third 
measurement (T3). Educational level varied from 1) pre-vocational education level 
(32%), 2) pre-vocational or senior general education level (27%), and 3) senior general 
education-pre-university education level (41%). The second group included classes 
with mixed educational levels (i.e., pre-vocational and senior general education level). 
The third group included multiple educational levels, including senior education level, 
pre-university education, and a combination of these two (i.e., a separate subgroup for 
senior general education level was not created, because this only represented 14% of 
the students). Further details about demographics are presented in Table 7.1.
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Table 7.1 Demographics at baseline (T1)

N M (SD)

Age 188 13.49 (0.81)

Number of siblings 188 1.76 (1.28)

N %
Female 102 54.3

Education level

 Pre-vocational education 61 32.4

 Pre-vocational/senior general education 50 26.6

 Senior general-pre-university education 77 41.0

School yeara

 First year 123 65.4

 Second and third year 65 34.6

Financial problems 10 5.3

Country of birth: The Netherlands 175 93.1

Ethnic identity

 Western 114 60.6

 Western-non Western 33 17.6

 Non Western 41 21.8

Living situation: Living with both parents 124 66.0

aEquivalent to USA 7th, 8th, and 9th grade (respectively first, second, and third year

At T2, N = 10 participants were lost to follow up and at T3, an additional N = 8 participants 
were lost to follow-up (total of N = 18 at T3). Independent t-tests and chi-square tests were 
conducted to examine differences at T1 between participants and dropouts at T2 and 
T3. There were no statistically significant differences in demographics and pre-pandemic 
factors (i.e., stress, internalizing problems, coping skills, and social support) at T1 between 
participants and dropouts at T2 or at T3, with the exception of well-being. Dropouts at T3 
reported lower levels of well-being at T1 than participants (t (185) = -2.140, p = .034).

Since a subset of adolescents participated in one of the skills-training programs between 
T2 and T3 (51%; N = 96 participants were assigned to the experimental group, of which 
only 34 participants attended more than four sessions), we examined whether attending 
the skills-training programs correlated with any of the investigated variables. Attending 
the skills-training programs (i.e., number of sessions, N = 53 participants attended more 
than one session) did not correlate with demographics (i.e., gender, age, and educational 
level), pre-pandemic factors, and COVID-19-related concerns at T2 and T3. Hence, we did 
not include attending the skills-training programs as a control variable in the analyses.
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Assessments were predominantly at school, but at T1 and T3 a small number of students 
(T1: N = 1, 1%; T3: N = 7, 4%) were assessed online and during the lockdown (i.e., because 
the schools had to close suddenly). At T2, a small number of participants were assessed 
after the start of the partial lockdown from October 14 (N = 6, 3%) (see Figure 1). We 
performed independent t-tests to examine whether these participants (i.e., outliers at T2 
and T3) differed from the other participants in COVID-19-related concerns. Comparison 
of participants revealed no statistically significant differences, suggesting that outliers 
did not affect the results. Active parental and student informed consent was required 
for the students’ participation in the study. The study was approved by the Psychology 
Ethical Committee of Leiden University.

Instruments
COVID-19-related concerns. Seven items were used to assess concerns about the COVID-
19 pandemic and the restrictions, including the possibility of getting sick, as well as 
concerns related to friends and school (see Table 7.2). COVID-19-related concerns were 
measured at T2 and T3 on a 5-point scale from 1 (never) to 5 (very often). A principal 
component factor analysis demonstrated two distinct factors, one related to worrying 
about social activities (3 items; α = .77 at T2; α = .76 at T3) and the other consisting of 
worrying about getting sick (2 items; α = .71 at T2; α = .71 at T3). Items were averaged to 
create a score for the two subscales, with higher scores indicating more concerns. The 
two other items (worrying about school; worrying about financial problems) did not 
adequately fit into either factor, and were analyzed as a single item. A total scale score 
(i.e., total COVID-19-related concerns) was created by averaging the seven items (7 items; 
α = .76 at T2; α = .78 at T3).

Stress. The Chronic Stress Questionnaire for Children and Adolescents (CSQ-CA) was used 
to measure perceived stress (de Bruin et al., 2018). Participants were asked to respond to 
17 items (e.g., “I often get upset about things that are not important”) on a 4-point scale 
ranging from 1 (not true for me at all) to 4 (completely true for me). Higher scores reflect 
more stress (α = .79 at T1).

Internalizing problems. The Dutch version of the Youth Outcome Questionnaire (Y-OQ-
30.1) (Dunn et al., 2005) was used to assess internalizing problems (i.e., anxiety and 
depression symptoms). A subscale was used, consisting of 6 items (e.g., “I am sad or 
unhappy”) on a 5-point Likert scale from 0 (never) to 4 (always). Higher scores reflect 
more internalizing problems (α = .76 at T1).
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Coping skills. The Dutch version of the Cognitive Emotional Regulation Questionnaire 
– short form (CERQ-short) was used to measure maladaptive and adaptive coping 
skills (Garnefski & Kraaij, 2006). This instrument is based upon self-report, measuring 
18 items on a 5-point Likert scale from 1 (never) to 5 (always). The maladaptive coping 
scale consists of the subscales self-blame, other-blame, rumination and catastrophizing, 
and comprises of 8 items (e.g., “I keep thinking about how terrible it is what I have 
experienced”). The adaptive coping consists of the subscales acceptance, refocus on 
planning, positive refocusing, positive reappraisal and putting into perspective, and 
comprises of 10 items (e.g., “I think I can learn something from the situation”). Higher 
scores reflect more maladaptive coping (α = .78 at T1) or adaptive coping (α = .79 at T1).

Well-being. The Dutch version of the WHO-Five Well-Being Index was used to measure 
well-being (WHO, 1998), consisting of 5 statements (e.g., “My daily life has been filled with 
things that interest me”). Participants were asked to think about the past two weeks and 
report how they felt on a 6-point scale ranging from 0 (at no time) to 5 (all of the time). A 
total score was multiplied by four to create the final score, with higher scores indicating 
positive well-being (α = .85 at T1).

Social support. The Social Support List – Interactions (SSL-I) was used to measure 
the extent of social support adolescents received by the social interactions in their 
network (van Eijk et al., 1994). Participants were asked to report how often a situation 
ever happened to them (e.g., Does it ever happen to you that people: “are interested in 
you?” or “ask you for help or advice”?) on a 5-point scale from 1 (seldom or never) to 4 
(very often). A total score was created of the 12 items, with higher scores reflecting more 
social support (α = .92 at T1).

Statistical analyses
Statistical analyses were conducted using SPSS version 25. To meet the first aim, 
descriptive analyses were performed for the COVID-19-related concerns, at both T2 
and T3. Paired-sample t-tests were performed to investigate differences in COVID-
19-related concerns between T2 and T3. In addition, gender, age (i.e., school year), 
and educational level (T1) differences were investigated by conducting independent 
t-tests and ANOVAs. Significant ANOVAs were followed by a post-hoc test. For the 
second aim, crude associations (correlations) between individual factors at T1 and 
COVID-19-related concerns at T2 and T3 were calculated for descriptive reasons. To 
examine which individual pre-pandemic factors predicted COVID-19 related concerns, 
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three-step hierarchical regression analyses were performed for the different outcome 
variables, both at T2 and T3. The first step included educational level (T1) as a control 
variable, as educational level correlated with (subscales of) COVID-19-related concerns 
at T2. In addition, concerns at T2 were added as a covariate in the regression analyses 
for outcomes at T3. The second step included risk factors and consisted of stress, 
internalizing problems, and maladaptive coping (T1). The final third step included 
protective factors and consisted of adaptive coping, well-being, and social support (T1).

RESULTS

COVID-19-related concerns in adolescents
Table 7.2 presents the mean scores of COVID-19-related concerns reported by 
adolescents. The most frequently reported COVID-19-related concern at T2 and T3 was 
related to doing fewer fun things (e.g. cinema, shopping), followed by worrying about 
getting delayed in school, seeing friends less, and worrying that someone in the family 
gets sick (see Table 7.2). Descriptive analyses (Table 7.3) demonstrated that more than 
half of the adolescents experienced medium to high levels of COVID-19-related concerns 
about doing fewer fun things (range “3” to “5”: 60.7%, N = 108 at T2 and 67.1%, N = 114 
at T3), getting delayed in school (range “3” to “5”: 55.6%, N = 99 at T2, 64.2%, N = 109 at 
T3), seeing friends less (range “3” to “5”: 53.3%, N = 95 at T2 and 57.6%, N = 98 at T3), and 
someone in the family getting sick (range “3” to “5”: 57.9%, N = 103 at T2 and 57.6%, N = 
98 at T3). Concerns about financial problems were reported the least (range “3” to “5”: 
16.9%, N = 30 at T2 and 25.3%, N = 43 at T3). Differences in levels of concern from T2 to 
T3 were not statistically significant for any of the items and scales, except for concerns 
about financial problems (see Table 7.2).

Tables A7.1-7.3 (Appendix) present gender, age (i.e., school year), and educational level 
(T1) differences in COVID-19-related concerns (i.e., total scale and subscales). There were 
no statistically significant differences between males and females or age (i.e., school year) 
in COVID-19-related concerns at both T2 and T3 (see Appendix, Table A7.1 and A7.2). There 
was a statistically significant educational level difference in concerns about getting sick 
at T2, with adolescents with the highest educational level (i.e., HAVO-VWO) reporting a 
higher level of concerns relative to adolescents with the lowest educational level (i.e., 
VMBO). No statistically significant differences were observed at T3 (see Appendix, Table 
A7.3).
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Predictors of COVID-19-related concerns
Correlations between the investigated variables are presented in Tables 7.4 and 7.5. 
Tables 7.6 and 7.7 present the hierarchical regression analyses with COVID-19-related 
concerns (i.e. total scale) and different type of concerns (i.e., social activities, getting 
sick, school, and financial problems) as outcome, at T2 and T3 respectively. The third 
step (i.e., adding protective factors) did not improve any of the models. Per outcome, the 
results of the final step generating a statistically significant improvement of the model 
are discussed.

At T2, for COVID-19-related concerns (i.e. total scale), the second step improved the 
model (explaining an additional 7.0% of the variance), which accounted for a total of 
10.2% of variance (F = 4.879, p < .01). Pre-pandemic stress was a statistically significant 
predictor of total COVID-19-related concerns. For COVID-19-related concerns about social 
activities, none of the steps were statistically significant, indicating that none of the 
pre-pandemic factors were associated with concerns related to social activities. For 
COVID-19-related concerns about getting sick, the second step improved the model 
(explaining an additional 7.6% of the variance), which accounted for a total of 12.8% of 
the variance (F = 6.325, p < .001). Pre-pandemic maladaptive coping was a statistically 
significant predictor of concerns related to getting sick. For COVID-19-related concerns 
about school, the second step improved the model (explaining an additional 9.7% of the 
variance), which accounted for a total of 12.2% of the variance (F = 5.953, p < .001). Pre-
pandemic stress was a statistically significant predictor of concerns related to school. 
For COVID-19-related concerns about financial problems, the second step improved the 
model (explaining an additional 9.8% of variance), which accounted for a total of 9.9% of 
the total variance (F = 4.698, p < .01). Levels of pre-pandemic internalizing problems was a 
statistically significant predictor of concerns related to financial problems (see Table 7.6).

At T3, for COVID-19-related concerns (i.e., total scale), the second step improved the 
model (explaining an additional 7.1% of the variance), which accounted for a total of 
35.0% of variance (F = 17.540, p < .001). Pre-pandemic stress was a statistically significant 
predictor of total concerns. For COVID-19-related concerns about social activities, adding 
the pre-pandemic risk-factors did not improve the model, indicating that none of the 
factors predicted concerns related to social activities. For COVID-19-related concerns 
about getting sick, the second improved the model (explaining an additional 7.5% of 
the variance), which accounted for a total of 25.0% of variance (F = 10.888, p < .001). Pre-
pandemic stress was a statistically significant predictor of concerns related to getting 
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sick, as was maladaptive coping at p = .052. For COVID-19-related concerns about school, 
the second step improved the model (explaining an additional 12.1% of the variance), 
which accounted for a total of 23.7% of the variance (F = 10.111, p < .001). Pre-pandemic 
stress was a statistically significant predictor of concerns related to school. For COVID-
19-related concerns about financial problems, the second step improved the model 
(explaining an additional 5.2% of variance), which accounted for a total of 25.3% of the 
variance (F = 11.036, p < .001). Again, pre-pandemic stress was a statistically significant 
predictor of concerns related to financial problems (see Table 7.7).

In sum, pre-pandemic stress predicted total COVID-19-related concerns and concerns 
about school at both T2 and T3, and predicted concerns about getting sick and financial 
problems at T3. Pre-pandemic maladaptive coping predicted concerns about getting 
sick at both T2 and T3 and pre-pandemic internalizing problems predicted concerns 
about financial problems at T2. None of the pre-pandemic factors were associated with 
concerns about social activities (at both T2 and T3). Protective factors did not predict 
total COVID-19-related concerns nor specific concerns (i.e., social activities, getting sick, 
school, and financial problems) at T2 and T3.
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Table 7.5 Correlations between individual factors (T1) and COVID-19-related Concerns (T3 and T2)

1 2 3 4 5

1. Concerns (T3)a -

2. Concerns – social activities (T3) .849*** -

3. Concerns – getting sick (T3) .740*** .382*** -

4. Concerns – school (T3) .703*** .446*** .482*** -

5. Concerns – financial problems (T3) .513*** .226** .330*** .322*** -

6. Concerns (T2)a .520*** .491*** .347*** .329*** .231**

7. Concerns – social activities (T2) .409*** .493*** .172* .200** .117

8. Concerns – getting sick (T2) .420*** .335*** .423*** .281*** .094

9. Concerns – school (T2) .325*** .226** .238** .329*** .207**

10. Concerns – financial problems (T2) .267*** .121 .209** .171* .442***

11. Stress (T1) .379*** .230** .294*** .414*** .280***

12. Internalizing problems (T1) .187* .049 .115 .325*** .249**

13. Maladaptive coping (T1) .281*** .168* .285*** .221** .186*

14. Adaptive coping (T1) .002 .011 .065 -.041 -.095

15. Well-being (T1) -.239** -.134 -.151* -.305*** -.222**

16. Social support (T1) -.079 .057 -.126 -.173* -.155*

17. Age (T1) -.007 -.061 .070 .005 .011

18. Gender (T1)b .037 .030 -.067 .131 .078

19. Educational level (T1)c .094 .074 .113 .033 .025

Note: Correlations between the pre-pandemic factors (T1) and correlations between COVID-19-related 
concerns (T2) and pre-pandemic factors (T1) are already presented in Table 4 (variables 6-19).
** .001; **p < .01; *p < .05; aTotal scale (i.e., 7 items aggregated together); b1 = male, 2 = female; c1 = 
pre-vocational education level, 2 = pre-vocational/senior general education level, 3 = senior general-
pre-university education level.
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DISCUSSION

The present study aimed to describe COVID-19-related concerns in adolescents, and 
gender, age, and educational level differences in reported concerns. Furthermore, 
we aimed to investigate which individual pre-pandemic risk and protective factors 
predicted COVID-19-related concerns at eight and ten months into the pandemic. Results 
demonstrated that more than half of the adolescents experienced medium to high levels 
of COVID-19-related concerns at both stages during the pandemic. Adolescents most 
frequently expressed concerns about restricted possibilities to do fun things, but also 
reported concerns about getting delayed in school, seeing friends less, and someone 
in the family getting sick. Adolescents were least concerned about financial problems, 
followed by getting sick themselves. The level of COVID-19-related concerns remained 
stable from eight to ten months into the pandemic, with the exception of concerns 
about financial problems, which increased over time. Eight months into the pandemic, 
adolescents with the highest educational level reported more concerns about getting 
sick (i.e., self or family) than adolescents with the lowest educational level. There were 
no other educational level differences nor any gender or age differences in expressed 
concerns. Pre-pandemic predictors of COVID-19-related concerns differed somewhat 
depending on type of concern. Eight months into the pandemic, total COVID-19-related 
concerns and concerns about school were predicted by pre-pandemic stress, while 
concerns about getting sick was predicted by pre-pandemic maladaptive coping 
and concerns about financial problems was predicted by pre-pandemic internalizing 
problems. Ten months into the pandemic, total COVID-19-related concerns, as well as 
concerns about getting sick, school, and financial problems were predicted by pre-
pandemic stress. In addition, concerns about getting sick was predicted (at p = .052) by 
pre-pandemic maladaptive coping.

More than half of the adolescents reported medium to high levels of COVID-19-
related concerns at both stages during the pandemic, with an overall (non-significant 
statistical) trend for higher levels of concern over the course of the pandemic. The 
results of the present study suggest that adolescents may experience continued and 
possibly increased COVID-19-related concerns during the course of the pandemic. It is 
plausible that this is related to the long-lasting and persistent government measures 
and restrictions, the unpredictability of the (course of the) pandemic, and the increased 
uncertainty about the future. Further research at multiple timepoints is necessary to 
gain more knowledge about the changes over the course of the pandemic. Nevertheless, 
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seasonal effects should be taken into account, as recent research demonstrated that 
youth reported more depressive symptoms during the winter months (Lukmanji et al., 
2020), which can distort results.

Overall, adolescents most frequently expressed concerns about social activities and 
getting delayed in school at both stages during the COVID-19 pandemic. In contrast, 
adolescents expressed least concerns about financial problems and getting sick 
themselves. These findings are in line with previous research in adolescents at the 
beginning of the COVID-19 pandemic (Ellis et al., 2020; Magson et al., 2020; Muñoz-
Fernández & Rodríguez-Meirinhos, 2021; Ravens-Sieberer et al., 2021). This combination 
of findings suggests that concerns about social activities and school persist throughout 
the pandemic, possibly due to the long-lasting and persistent government measures 
and restrictions. Governments should be aware of the negative consequences of the 
restrictions (e.g., social distancing), and may want to stimulate alternative online social 
activities for this age group, as digital connectedness might attenuate the negative effects 
of social deprivation in adolescents (Orben et al., 2020). Furthermore, concerns about 
financial problems, the least reported concern in the current study, increased during the 
COVID-19 pandemic. It is plausible that some adolescents and their families experience 
more negative financial consequences as the pandemic continues, because of economic 
consequences of the long-lasting, strict, and persistent government measures (e.g., 
closing of restaurants, non-essential shops). Families with financial struggles should 
receive attention and support, as the negative economic consequences will presumably 
deteriorate throughout the pandemic, and may persist in the long-term. Remarkably, 
adolescents reported that they were not very concerned about getting sick themselves. 
This may be explained by the lower level of risk appraisal that characterizes adolescence. 
For instance, as levels of risk-taking behavior, impulsivity, seeking out novel experiences, 
and sensation seeking are highest during adolescence (i.e., around 14-16 years; Collado 
et al., 2014; Harden & Tucker-Drob, 2011), it could be that adolescents feel less susceptible 
to infection by COVID-19, and thus reported few concerns about getting sick. Moreover, 
it is possible that as adolescents generally have mild symptoms after COVID-19 infection 
and generally have a good prognosis (Mantovani et al., 2021), they worry less about 
getting sick themselves.

The results demonstrated that eight months into the pandemic, adolescents with 
a higher educational level experienced more COVID-19-related concerns related to 
getting sick than adolescents with a lower educational level, whereas no educational 



584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon
Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022 PDF page: 174PDF page: 174PDF page: 174PDF page: 174

174

Chapter 7

differences were found ten months into the pandemic. Given their initial lower level of 
concern about getting sick, adolescents with lower educational levels may have needed 
more time to grasp the impact of the pandemic on their own and families’ health, and 
therefore reported fewer concerns about getting sick at the first measurement during the 
pandemic. Alternatively, as T2 was in a period of relatively few government restrictions 
(i.e., restrictions were somewhat lifted, see Figure 7.1), adolescents with higher 
educational levels might have anticipated the upcoming lockdown and accompanying 
stricter restrictions, reflecting more concerns at the first measurement, while adolescents 
with lower educational levels did not.

The results demonstrate that adolescents with specific vulnerabilities (i.e., higher stress, 
maladaptive coping, or internalizing problems) before the pandemic experience higher 
levels of concerns during the COVID-19 pandemic. The finding that pre-pandemic stress 
is an important and persistent predictor of total and specific COVID-19-related concerns 
(i.e., getting sick, school, and financial problems) suggests that stress is an important 
general and broad risk factor for concerns during the COVID-19 pandemic. This is in 
line with a previous study in adults which observed that pre-pandemic stress predicted 
higher levels of COVID-19-related burden at the beginning of the pandemic (Brailovskaia 
& Margraf, 2020). As stress about school is one of the most reported types of stress 
among adolescents, including stress related to tests, grades, homework, and the future 
(de Anda et al., 2000), it is likely that adolescents with higher pre-pandemic stress are 
more concerned about getting delayed in school during the COVID-19 pandemic (at 
both assessment points). Moreover, as the lives of adolescents changed drastically 
during the COVID-19 pandemic, particularly adolescents’ school life, it is plausible that 
adolescents who are already stressed before the pandemic, also have more COVID-19-
related concerns about school. Interestingly, pre-pandemic stress also predicted higher 
concerns related to getting sick and financial problems, but only at ten months into 
the pandemic. Possibly, the negative effects of pre-pandemic stress on these concerns 
became apparent only later in the pandemic because of the continued restrictions and 
uncertainty about the future, the unpredictability, the possible increased feelings of 
hopelessness, and the prospect of another (stricter) lockdown. Overall, adolescents 
with higher levels of pre-pandemic stress appear a vulnerable group in terms of COVID-
19-related concerns, placing them at-risk for adverse developmental outcomes at a later 
stage, such as school and mental health problems (Wade et al., 2020). This specific group 
of adolescents requires extra attention and support throughout and after the pandemic, 
to help them cope with the changed (social) situation.
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Remarkably, maladaptive coping before the pandemic predicted higher levels of COVID-
19-related concerns about getting sick (i.e., getting sick themselves or a relative getting 
sick), not about other types of concerns. Possibly, adolescents who use more negative 
ways to cope with stressful situations may view the risk of themselves or a relative 
becoming seriously ill as the most unpredictable and uncontrollable, as it appears 
random who gets infected and sick or not. Moreover, this type of concern might be seen 
by some, potentially including adolescents with maladaptive coping, as most serious, 
as many people became ill or died from the virus.

Pre-pandemic internalizing problems (i.e., anxiety and depression symptoms) were 
predictive of COVID-19-related concerns about financial problems, but only at eight 
months into the pandemic. It could be that adolescents with high levels of internalizing 
problems are especially prone to concerns about financial problems, as these concerns 
are specific, forceful, and family oriented, possibly reflecting more problems than 
only financial ones (e.g., parental conflicts, single-parent families). Previous research 
demonstrated that high perceived familial financial stress was related to internalizing 
problems in young adolescents (Liu & Merritt, 2018). Therefore, it could also be that 
because of existing family financial problems, adolescents develop internalizing 
problems, which aggravated during the COVID-19 pandemic due to the restrictions 
and accompanied economic consequences. Hence, adolescents with internalizing 
problems reported more concerns about financial problems. These findings indicate 
that adolescents and families that experience high financial stress need attention and 
support, as internalizing problems in adolescents and financial problems are related, 
which may become more pressing as the pandemic continues (e.g., because of prolonged 
closing of restaurants, shops).

Interestingly, all pre-pandemic predictors of COVID-19-related concerns were risk factors, 
including stress, maladaptive coping, and internalizing problems. Protective factors 
before the pandemic did not seem to affect the extent of COVID-19-related concerns. 
This contrasts previous research, which demonstrated that positive mental health 
predicted lower levels of COVID-19-related burden in adults (Brailovskaia & Margraf, 
2020). However, this is in line with the notion that bad is stronger than good, suggesting 
that it is evolutionary adaptive to respond more strongly to bad events than good ones, 
which makes it more likely to survive threats (Baumeister et al., 2001). In addition, as 
the COVID-19 pandemic is a unique situation, linked to negative associations such as 
hopelessness, uncertainty, unpredictability, and mental health problems, it is plausible 
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that only risk factors significantly predicted COVID-19-related concerns. Nevertheless, 
some adolescents might benefit from the societal changes caused by the lockdown and 
government restrictions (Dvorsky et al., 2020). Indeed, previous research showed that 
young adolescents reported slightly decreased problem behavior and in general low 
stress at the beginning of the COVID-19 pandemic, as well as more free time and time 
with their family, probably serving as protective factors (Achterberg et al., 2021). This 
indicates that not all adolescents experience negative effects of the pandemic. Future 
research should therefore not only focus on the negative effects of the pandemic, but 
also on potential positive or adaptive effects.

Limitations
The first limitation of the current study is that only seven items regarding COVID-19-
related concerns were used, reflecting some but not all important areas of possible 
concerns. Even though the two subscales we used had adequate internal consistency, 
they consisted of only a few items. Furthermore, two additional items were analyzed 
separately. In addition, although the items to assess COVID-19-related concerns can 
be distinguished from items assessing the pre-pandemic factors by their explicit link 
with the coronavirus (see Table 7.3), we cannot rule out the possibility that part of the 
variance is attributable to overlap between measurement methods (i.e., common 
method variance). The findings of this study should therefore be interpreted with 
caution. However, we provided a first insight in the extent of COVID-19-related concerns 
adolescents experienced at eight and ten months into the COVID-19 pandemic.

Second, the adolescents in this study were enrolled in an evaluation study investigating 
the effectiveness of two school-based skills-training programs (i.e., short prevention 
programs offered in schools to adolescents who expressed interest in participating 
in the program). Although this selection may have affected the representativeness of 
the sample to the (Dutch) adolescent population, our sample was comparable to the 
Dutch population of 10-15 year olds in terms of minority background (CBS, 2021a) and 
educational level (CBS, 2021b). In addition, pre-pandemic scores on stress and well-being 
were generally comparable to levels of stress and well-being in community samples 
of adolescents (de Bruin et al., 2018; McMahon et al., 2017). Furthermore, as only few 
adolescents attended one or more program sessions and attending sessions did not 
correlate with COVID-19-related concerns, we believe our findings are generalizable to 
a broad group of (Dutch) adolescents.
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Finally, interpreting the findings in relation to government restrictions is complicated, as 
the measurements were not assessed prior to or after specific government measures, 
and restrictions were subject to frequent changes. For instance, the first measurement 
during the pandemic (i.e., T2) was after the summer holidays, not immediately after 
the first lockdown. In addition, since there was limited time between the assessments 
during the COVID-19 pandemic (i.e., 9 weeks), it is possible that the assessments do not 
represent distinct COVID-19 phases. However, as shown in Figure 7.1, the situation in the 
Netherlands was worse in December than in October in terms of restrictions (i.e., more 
and stricter restrictions) and infection rates (i.e., more infections), indicating that the two 
data assessments can be seen as distinct COVID-19 phases.

Implications
The current study showed that adolescents reported most concerns about social 
activities and school during the COVID-19 pandemic, with an overall trend for higher 
levels of concerns over the course of the pandemic. Following this trend, it is plausible 
that in the post-pandemic situation, adolescents are still concerned about their social 
network and academic delay. In order to help adolescents catch up, it is important to 
organize social activities such as school outings and gatherings. Moreover, adolescents 
should be encouraged to ask for guidance and support from their social network 
(i.e., peers, teachers, parents). Further, to prevent school delays and adverse (school) 
outcomes, governments should fund schools to detect at-risk adolescents and develop a 
personalized support plan. It is crucial that adolescents feel supported and know where 
to go for help and guidance.

Additionally, since specific vulnerabilities before the pandemic resulted in more concerns 
during the COVID-19 pandemic, it is important to screen and monitor adolescents with 
heightened levels of distress (i.e., stress, maladaptive coping, internalizing problems), 
as these adolescents may be at-risk for later adverse developmental outcomes. 
Vulnerable adolescents may benefit from (early) intervention programs to alleviate 
stress or internalizing symptoms. Therefore, access to mental health services should be 
facilitated. For instance, schools might be particularly suitable for intervention programs, 
as previous research demonstrated that school-based intervention programs have the 
potential to reduce psychosocial stress, anxiety, and depression, in particular for at-risk 
adolescents (Feiss et al., 2019; van Loon et al., 2020). Furthermore, online mental health 
interventions also show potential in promoting adolescents’ mental health, which is 
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promising considering the possible long-term changes in adolescents’ social lives as a 
consequence of the COVID-19 pandemic.

CONCLUSION

Adolescents with high levels of concern during the COVID-19 pandemic may be at risk 
for later adverse developmental outcomes, such as school and mental health problems. 
In order to identify and help these adolescents, the current study aimed to investigate 
the extent of COVID-19-related concerns in adolescents at eight and ten months into 
the COVID-19 pandemic. Moreover, we examined its relation with pre-pandemic risk 
and protective factors. Adolescents most frequently reported concerns about social 
activities and getting delayed in school, at two stages during the pandemic. An important 
finding was that adolescents who have specific vulnerabilities before the pandemic (i.e., 
higher stress, maladaptive coping, or internalizing problems), experience more concerns 
during the pandemic, placing them at risk for potential long-term negative effects of 
the pandemic. These vulnerable adolescents need guidance and support as soon as 
possible, in order to prevent later adverse developmental outcomes.
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CHAPTER 8

Negative Impact of the COVID-19 Pandemic on 
Adolescent Mental Health: Fact or Fiction?
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ABSTRACT

Adolescents might be particularly affected by the drastic social changes as a consequence 
of the COVID-19 pandemic, given the increased stress-sensitivity and importance of 
the social environment in this developmental phase. Most research examining the 
impact of the pandemic on mental health has examined group means, while it is likely 
that adolescents differ in their responses. In order to examine heterogeneity during 
the pandemic, the current study aimed to identify whether subgroups of adolescents 
could be distinguished based on their stress and internalizing problems. In addition, we 
examined which prepandemic factors predicted these trajectories. Adolescents were 
assessed before the pandemic (N = 188, Mage = 13.49, SD = 0.81) and at three timepoints 
during the pandemic (i.e., eight, ten, and 15 months after the start of the pandemic in the 
Netherlands). Contrary to our expectations, we did not observe differential subgroups 
of adolescents for stress and internalizing problems during the COVID-19 pandemic. 
In addition, no significant changes in mental health problems were identified. Certain 
prepandemic factors (e.g., lower social support) predicted higher initial levels of stress 
and internalizing problems during the pandemic. To support adolescents with such 
prepandemic vulnerabilities, strategies could be developed, for instance to enhance 
adolescents’ social support.

Keywords: Adolescence, COVID-19, Mental Health, Longitudinal, Trajectories.
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INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic and national measures to prevent 
the spread of the virus have profoundly disrupted the daily (social) lives of individuals. 
In the Netherlands for instance, from March to May 2020, the government enforced 
restrictions such as social distancing and closing of public spaces, including closing of 
schools (i.e., first lockdown). Between December 2020 and February 2021, public spaces 
were closed again, as well as non-essential shops (i.e., second lockdown). Further, in the 
time between the lockdowns and after, ongoing measures were in effect to limit social 
interactions (e.g., working from home, limiting group sizes). Adolescence is a period of 
elevated stress-sensitivity and a period where the social environment is of increasing 
importance, especially peer interaction (Blakemore & Mills, 2014; Christie & Viner, 
2005; Romeo, 2013). As such, adolescents might be particularly affected by the drastic 
(social) changes as a consequence of the COVID-19 pandemic, in particular the fewer 
opportunities for physical peer interaction, the changing demands regarding school, 
and the uncertainty about the (course of) the pandemic. In previous studies adolescents 
indeed reported concerns about the COVID-19 pandemic (i.e., up to ten months into the 
pandemic), specifically related to social activities and school (Ellis et al., 2020; Magson 
et al., 2020; van Loon et al., 2021). In addition, recently published longitudinal studies 
conducted at the beginning of the COVID-19 pandemic observed increased distress, 
depressive, and anxiety symptoms in adolescents from before to during the pandemic 
(Hussong et al., 2021; Magson et al., 2020; Munasinghe et al., 2020; Rogers et al., 2021), 
suggesting that the pandemic has a negative impact on the mental health of adolescents.

Although previous longitudinal studies provide insight into the development of mental 
health problems during the first months of the COVID-19 pandemic, they focus on the 
average pathway for adolescents (i.e., group means), and do not allow for identifying 
subgroups of individuals based on mental health change over time. It is likely that not all 
adolescents experience COVID-19-related mental health changes to the same extent, or 
in the same direction (Dvorsky et al., 2020). For instance, some adolescents might benefit 
from the enforced measures. Indeed, a recent study observed that almost a quarter 
of adolescents became more satisfied with their life at the beginning of the COVID-19 
pandemic (Tang et al., 2021), likely because of perceived benefits from staying at home 
(e.g., more time for family and personal activities). Furthermore, studies investigating 
moderators of mental health change from before to during the pandemic, such as gender 
and living condition, demonstrated that different subgroups of adolescents exist in 
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terms of how they respond to the COVID-19 pandemic (Barendse et al., 2021; Magson 
et al., 2020). Examining heterogeneity of mental health change during the COVID-19 
pandemic can add to our understanding of how adolescents experience and deal with 
the pandemic. Insight in these changes can provide knowledge about the implications 
of the national measures (e.g., social distancing, closing of public spaces), which might 
prepare governments for future developments regarding the pandemic or possible 
other crises. Moreover, by identifying subgroups of adolescents that show differential 
trajectories of mental health change during the pandemic, appropriate support could be 
arranged for vulnerable adolescents (i.e., adolescents that demonstrate adverse mental 
health courses), by providing individualized and tailored care. In the present study, we 
aimed to identify whether subgroups of adolescents could be distinguished based on 
their stress and internalizing problems trajectories during the COVID-19 pandemic. As 
previous research showed increased mental health problems in adolescents during the 
COVID-19 pandemic (Hussong et al., 2021; Magson et al., 2020; Munasinghe et al., 2020; 
Rogers et al., 2021), and given that chronic stress and depression are associated with 
continued mental health problems in adolescents (Jonsson et al., 2011; Snyder et al., 
2017), stress and internalizing problems were investigated as indicators of mental health.

In adults, different trajectories for perceived stress, depression, and anxiety symptoms 
during the first months of the COVID-19 pandemic have been identified. In these studies, 
the most common and largest group of adults (i.e., between 60% and 88%) experienced 
low levels of stress and internalizing problems throughout the pandemic (Ahrens et al., 
2021; Batterham et al., 2021; Frank et al., 2020; Saunders et al., 2020). Additionally, smaller 
subgroups (i.e., between 3 and 17%) with deviating patterns were also observed (Ahrens 
et al., 2021; Batterham et al., 2021; Saunders et al., 2020). For instance, one subgroup of 
adults was identified that demonstrated initial moderate/severe anxiety or depression 
symptoms that increased during the pandemic (Saunders et al., 2020), while another 
subgroup of adults showed initial severe depression symptoms that declined over the 
course of the pandemic (Batterham et al., 2021). Overall, adult studies identified distinct 
trajectories of mental health problems during the first months of the COVID-19 pandemic, 
of which the largest group demonstrated a stable pattern, and small groups of adults 
experienced improvements or deteriorations in mental health during the pandemic. 
These findings highlight the importance of exploring differential trajectories, as not all 
individuals respond to the pandemic in the same way. Given the findings in adult samples 
(Ahrens et al., 2021; Batterham et al., 2021; Frank et al., 2020; Saunders et al., 2020) 
and moderator studies in adolescents that observed different subgroups in response 



584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon
Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022 PDF page: 187PDF page: 187PDF page: 187PDF page: 187

187

COVID-19 pandemic and adolescent mental health

8

to the COVID-19 pandemic (Barendse et al., 2021; Magson et al., 2020), we expected 
heterogeneity in changes in stress and internalizing problems among adolescents during 
the pandemic.

Information about potential prepandemic predictors of adolescent mental health change, 
including stress and internalizing problems, demographics, and psychosocial variables, can 
help identify which adolescents are most at risk of having an adverse mental health course 
during the COVID-19 pandemic (e.g., a stable high level or an increase in symptoms), and 
thus require help and support. Adolescents with higher levels of stress and internalizing 
problems before the pandemic might be more susceptible to negative consequences of 
the pandemic, as these adolescents tend to worry about uncertain and unpredictable 
situations. Indeed, previous research in adolescents demonstrated that having mental 
health problems before the pandemic predicted higher levels of anxiety and depressive 
symptoms during the pandemic (Hafstad et al., 2021). Moreover, previous findings of the 
current study’s sample indicated that adolescents with specific prepandemic vulnerabilities 
(i.e., higher stress, maladaptive coping, and internalizing problems) experienced more 
COVID-19-related concerns during the pandemic (van Loon et al., 2021).

Regarding demographics, the COVID-19 pandemic might have different effects for diverse 
age groups, as cross-sectional studies reported higher internalizing problems in older 
adolescents compared to younger adolescents at the beginning of the pandemic (Duan 
et al., 2020; Zhou et al., 2020). Yet, another study concluded that younger adolescents 
seem to be more negatively affected by the pandemic (Ravens-Sieberer et al., 2021), 
and other recent research did not observe that age moderated change in internalizing 
problems from before to during the pandemic (Magson et al., 2020). Given these 
conflicting results, research examining age differences is necessary. Gender might also 
be a predictor of mental health changes in adolescents during the pandemic. Previous 
research demonstrated that increases in internalizing problems from before to during 
the pandemic were more pronounced in female adolescents (Hafstad et al., 2021; 
Magson et al., 2020). Likewise, ethnic identity and educational level might also predict 
changes in adolescent mental health. Biracial adolescents demonstrated the strongest 
increase in depression symptoms from before to during the pandemic (Barendse et al., 
2021). Furthermore, adolescents with a migrant background or from families with low 
education levels reported more mental health problems during the COVID-19 pandemic 
compared to a representative sample of peers before the pandemic (Ravens-Sieberer 
et al., 2021). Another possible factor associated with the impact of COVID-19 pandemic 
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in adolescents is their living situation, as research demonstrated that living in a single-
parent household predicted higher levels of internalizing problems from before to during 
the pandemic (Hafstad et al., 2021).

Psychosocial variables, including social support and self-esteem, are also important to 
consider as potential predictors of adolescent mental health change, as these variables 
relate to individuals’ psychological and social lives (Thomas et al., 2020), which are 
affected by the current pandemic. Cross-sectional studies carried out at the beginning of 
the COVID-19 pandemic demonstrated that lower levels of social support were associated 
with higher internalizing problems and mental distress among adolescents and young 
adults (Qi et al., 2020; Rens et al., 2021), suggesting that social support might prevent 
increased mental health problems in adolescents during the pandemic. Furthermore, 
a previous study demonstrated that increased mental health problems from before 
to during the COVID-19 pandemic were attenuated in adolescents with higher general 
self-efficacy (Hussong et al., 2021). This finding suggests that self-esteem might be a 
protective factor against experiencing negative effects from the COVID-19 pandemic.

Studies with longitudinal designs and prepandemic measures are necessary to 
determine long-term effects and to comprehensively apprehend the multiple factors 
playing a role in this pandemic (Racine et al., 2020; Singh et al., 2020; Wade et al., 2020). 
Different trajectories of mental health change during the COVID-19 pandemic have not 
yet been examined in adolescents, and trajectories in adults were only studied during 
the first few months of the pandemic. The current study, therefore, aimed to investigate 
changes in adolescent mental health during the COVID-19 pandemic, up to more 
than a year into the pandemic (i.e., at eight, ten, and 15 months after the start of the 
pandemic in the Netherlands). The first aim was to explore which trajectories could be 
distinguished in the course of stress and internalizing problems during the pandemic. The 
second aim was to investigate which prepandemic factors (i.e., stress and internalizing 
problems, demographics, and psychosocial variables) predicted these trajectories 
of adolescent stress and internalizing problems. We expected that adolescents with 
higher prepandemic levels of stress and internalizing problems, female adolescents, 
adolescents with a migrant ethnic identity, adolescents with a lower educational level, 
adolescents that do not live with both of their parents, and adolescents with lower social 
support and self-esteem before the pandemic are more likely to experience adverse 
courses of stress and internalizing problems during the COVID-19 pandemic (e.g., high 
levels or increased mental health problems over time). Investigating trajectories of 
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mental health change helps identify subgroups of adolescents that respond differently to 
the pandemic, improving knowledge on potential negative or positive consequences, as 
well as identify subgroups that need support. Furthermore, identifying factors that might 
predict negative or positive trajectories of mental health change may guide professionals 
working with adolescents to offer more individualized and tailored care.

METHODS

Study design, participants, and procedure
Data were collected within the context of an ongoing school-based intervention 
effectiveness study (i.e., randomized controlled study) conducted in secondary 
schools located in one of the four largest cities in the Netherlands. The COVID-19 
outbreak occurred during the course of this study, which provided an ideal opportunity 
to investigate the impact of the COVID-19 pandemic on adolescents’ mental health. 
The effectiveness study examined two school-based skills-training programs in which 
adolescents enrolled by self-selection, addressing social skills or skills to deal with 
performance anxiety (van Loon et al., 2019). The small-group skills-training programs 
consisted of seven sessions of 45 minutes. As secondary schools were closed due to 
the outbreak of COVID-19, the skills-training programs that started in February 2020 
were cancelled after some initial sessions (i.e., 2-4 sessions). The programs restarted in 
the next school year (i.e., at four schools, with the same students). Students enrolled in 
the effectiveness study in February 2020 (N = 188) constitute the sample of this study.

Figure 8.1 presents an overview of the windows of data assessment, as well as infection 
rates and government measures in the Netherlands. Pre-COVID-19 pandemic data were 
collected between 10 February and 17 March 2020, before the first COVID-19 lockdown in 
the Netherlands (T1). During the COVID-19 pandemic, data were collected eight months 
after the first measurement (T2; on average 31 weeks after T1), two months after the 
second measurement (T3; on average 9 weeks after T2), and five months after the third 
measurement (T4; on average 19 weeks after T3). In total, the assessments covered 
a period from before the COVID-19 pandemic, to 15 months into the pandemic (i.e., 
over a year later). The first measurement (T1) occurred before the COVID-19 pandemic 
restrictions were put into effect, and students were at school. The second measurement 
(T2) took place during a period of fewer restrictions, when students were at school again 
(i.e., after the first lockdown when schools were closed and after the summer holiday). 
The third measurement (T3) was during a period of stricter restrictions (i.e., after the 
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situation deteriorated again), but students were still at school. The fourth measurement 
(T4) took place during a period of fewer restrictions, but schools were only partly open 
and most students were receiving online education (Figure 8.1).

The sample consists of 188 adolescents (102 females; 54.3%) aged between 12.2 and 15.9 
years, with a mean age of 13.49 years (SD = 0.81). Most participants were first year secondary 
school students (65.4%, equivalent to USA 7th grade) before the pandemic (T1), and were 
in their second year during the pandemic (at T2, T3, and T4). The rest of the participants 
were second or third year secondary school students (34.6%, equivalent to USA 8th and 
9th grade) at T1. The sample consisted of prevocational students (i.e., lowest educational 
level; 32.4%), prevocational/senior general education students (26.6%), and senior general 
education-preuniversity education students (i.e., highest educational level; 41.0%). Most of 
the participants reported the Netherlands as country of birth (93.1%). Contrary to country 
of birth, the ethnic identity of participants was more mixed (Western, 60.6%, for instance: 
Dutch or Polish; Mix Western-non Western, 17.6%, for instance: Dutch-Turkish or Dutch-
Surinamese; and Non Western, 21.8%, for instance: Moroccan or Turkish).

More than half of the participants (66.0%) reported that they lived with both their parents, 
while the other participants (34.0%) reported something else (e.g., living with only one 
parent, not living with either parent). Adolescents had an average of 1.76 siblings (SD = 
1.28, ranging from 0 to 9 siblings). Ten participants reported that their family had financial 
problems (5.3%). The number of participants per data collection wave was 188 (T1), 178 
(T2), 170 (T3), and 117 (T4). The retention rate from T1 to the other waves was respectively 
94.7% (T1-T2), 90.4% (T1-T3), and 62.2% (T1-T4).

Independent t-and chi-square tests were performed to investigate differences at T1 
between participants and dropouts at T2, T3, and T4. There were no statistical significant 
differences in mental health problems (i.e., stress, internalizing problems), demographics 
(i.e., gender, age, ethnic identity, educational level, and living situation), and psychosocial 
variables (i.e., social support and self-esteem) at T1 between the current sample and 
dropouts at T2 (N = 10), at T3 (N = 18) or at T4 (N = 71), except for educational level and 
country of birth. Dropouts at T4 were more likely to have a lower educational level (χ2(2) = 
41.147, p < .001) and were more often born in another country than the Netherlands (χ2(1) 
= 5.883, p = .020). One school did not want to participate in the fourth measurement wave 
(T4), which might explain the differences in educational level, as this school educated 
adolescents at the lowest educational level only (N = 21).
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As students were enrolled in school-based skills-training programs immediately after 
T1 (i.e., experimental group), between T2 and T3 (i.e., restarted programs; experimental 
group) and between T3 and T4 (i.e., control group), correlation analyses were performed 
to examine potential associations between number of attended sessions and mental 
health problems (i.e., for both stress and internalizing problems). Number of attended 
training sessions between T1 and T2 and between T2 and T3 were not associated with 
stress and internalizing problems (at T2 and T3, respectively). Number of attended training 
sessions between T3 and T4 was positively associated with stress and internalizing 
problems at T4 (r = .342 and r = .307, respectively). After combining the groups, number 
of attended training sessions between T1-T4 (N = 112 participants attended more than 
one session) was also positively related to stress and internalizing problems at T4 (r = 
.410 and .374, respectively). To control for this positive correlation, we added number of 
attended training sessions (between T1-T4) as predictor in the analyses. Almost half of 
the participants (N = 76) did not attend any training session.

Assessments at T1 and T2 were at school. At T3, most assessments were again at 
school, but a small number of students were assessed online, as schools had to close 
suddenly (N = 7, 4%). At T4, assessments were both online and at school. To motivate 
students to fill in the questionnaire again, students received a compensation of six 
euros after completion of the assessment (i.e., at T4 only). Unfortunately, because of 
the online assessment and partial lockdown, it was difficult to reach all students. Hence, 
the attrition rate was relatively high (37.8%) for the fourth measurement wave. Active 
parental and student informed consent was obtained for the students’ participation in 
the study. The Psychology Ethical Committee of Leiden University approved the study 
(CEP19-1210/577). The study was performed in accordance with relevant guidelines and 
regulations (Declaration of Helsinki) for research involving human participants.

Instruments

Mental health outcomes
Stress. The Chronic Stress Questionnaire for Children and Adolescents (CSQ-CA) was 
used to assess perceived stress levels (de Bruin et al., 2018). Adolescents completed the 
questionnaire consisting of 17 items (e.g., “I often get upset about things that are not 
important”) rated on a 4-point Likert scale from 1 (not true for me at all) to 4 (completely 
true for me). A higher score reflects more stress (α = .79 at T1, α = .85 at T2, α = .85 at T3, 
and α = .84 at T4).



584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon
Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022 PDF page: 193PDF page: 193PDF page: 193PDF page: 193

193

COVID-19 pandemic and adolescent mental health

8

Internalizing problems. The Dutch version of the Youth Outcome Questionnaire (Y-OQ-
30.1) was used to measure anxiety and depression symptoms (i.e., internalizing problems) 
(Dunn et al., 2005). The subscale Depression/Anxiety, consisting of 6 items, was used 
(e.g., “I am sad or unhappy”). Adolescents reported their internalizing problems on a 
5-point Likert scale from 0 (never) to 4 (always). A higher score reflects more internalizing 
problems (α = .76 at T1, α = .85 at T2, α = .87 at T3, and α = .82 at T4).

Predictors of mental health change
Demographics. Adolescent characteristics were collected at baseline (T1), which 
included gender, age, ethnic identity, educational level, and living situation. Ethnic identity 
was assessed by asking the participants with which identity they felt most connected to 
(I see myself as: “Dutch, Indonesian, Turk, Moroccan, Surinamese, Antillean, or other”). 
Three groups were distinguished: Western (e.g., Dutch), mix Western-non Western (e.g., 
Dutch-Moroccan) or Non Western (e.g., Turkish). Living situation was assessed by asking 
the participants about their living situation (Indicate what is right for you, with answer 
options such as “I live with both my parents, and my parents live together in one house”, 
“I live alone with my father”, “I don’t live with any of my parents”, or “other”). Two groups 
were distinguished: Adolescents who lived with both their parents in the same house 
and adolescents that reported something else.

Social support. The Social Support List – Interactions (SSL12-I) was used to measure the 
extent of social support received by social interactions in adolescents’ network (van Eijk 
et al., 1994). Adolescents reported how often a situation happened to them (e.g., Does it 
ever happen to you that people: “Are interested in you?” or “Ask you for help or advice”?) 
rated on a 4-point scale from 1 (seldom or never) to 4 (very often). The scale consists of 
12 items, with a higher score reflecting more social support (α = .92 at T1).

Self-esteem. The Dutch version of the Rosenberg Self-Esteem Scale (RSES) was used 
to assess self-esteem (Franck et al., 2008; Rosenberg, 1965). The instrument consists of 
10 items (e.g., “At times I think I am no good at all”) rated on a 4-point Likert scale from 
1 (strongly agree) to 4 (strongly disagree). A higher score reflects more self-esteem (α = 
.86 at T1).

Statistical analyses
Descriptive and correlation analyses for included variables were performed using SPSS 
version 25. To examine trajectories concerning change in adolescent mental health (i.e., 
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stress and internalizing problems) during the COVID-19 pandemic, a Growth Mixture 
Model (GMM) was conducted using Mplus version 8.6. GMM is useful for identifying 
homogenous subgroups within the larger heterogenous population, by estimating growth 
curves for each class and allowing individual variation around these growth curves (Jung 
& Wickrama, 2008). Stress and internalizing problems were analyzed separately.

First, Latent Growth Curve (LGC) modeling was used to examine the linear change in 
stress and internalizing problems from T2 to T4 (i.e., during the pandemic) for the whole 
group. The intervals between timepoints were adjusted to fit our timeline (i.e., two 
months between T2 and T3 and five months between T3 and T4). A Comparative Fit Index 
(CFI) and Tucker-Lewis Index (TLI) above .95, a Root Mean Square Error of Approximation 
(RMSEA) below .10, and a Standardized Root Mean Square Residual (SRMR) below .08 
reflect a good model fit (Hu & Bentler, 1999). Second, Latent Class Growth Analyses 
(LCGA; results are available on request) were performed as precursors of the GMM 
analyses, given that LCGA models are less complex as only variance between classes 
(and not within classes) is allowed (Jung & Wickrama, 2008). Third, GMM analyses were 
conducted with an increasing number of classes, up until the new model (with an extra 
class) did not outperform the previous model, based on the Bayesian Information Criteria 
(BIC). Missing data were handled using a full-information maximum likelihood estimator 
with standard errors (MLR), that are robust to non-normality in the variables (Jung & 
Wickrama, 2008). Random starts and start iterations were increased to ensure successful 
convergence. The best-fitting model was chosen based on a low BIC, a high entropy (> 
.80) (Ram & Grimm, 2009), a significant improvement in model fit based on the Vuong-
Lo-Mendell-Rubin Likelihood Ratio Test (VLMR-LRT) and Bootstrapped Likelihood Ratio 
test (BLRT), the size of the subgroups (i.e., subgroups with a minimum of 5% of the total 
sample) (Andruff et al., 2009), theoretic justification, and interpretability of the observed 
trajectories (Jung & Wickrama, 2008).

To examine predictors of the trajectories, the prepandemic factors (i.e., stress and 
internalizing problems, age, gender, ethnic identity, educational level, living situation, 
social support, and self-esteem) were added to the model. A three-step method was 
used to predict class membership (van de Schoot et al., 2017), which takes into account 
the uncertainty or misclassification of class membership. If the entropy is high enough, 
the application of the three-step method is fairly reliable (van de Schoot et al., 2017). As 
described above, the model was estimated (step 1) and the most likely class membership 
(i.e., the probability of belonging to one of the trajectories) was determined (step 2) 
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without adding the predictors. The predictors were simultaneously added to the model 
(step 3) and using logistic regression, class membership was predicted.

RESULTS

Table 8.1 presents the correlations and descriptive statistics at T1, T2, T3, and T4 for all 
study variables.

Change in stress and internalizing problems
LGC analyses were performed to examine whether stress and internalizing problems 
changed during the COVID-19 pandemic (Table 8.2). The linear growth model for stress 
demonstrated a good fit, CFI = .996, TLI = .989, RMSEA = 0.070, SRMR = 0.018. The linear 
growth model for internalizing problems also demonstrated a good fit, CFI = 1.000, TLI 
= 1.000, RMSEA = 0.000, SRMR = 0.012. Overall, both stress and internalizing problems 
demonstrated a stable course during the pandemic for the whole group of adolescents 
(i.e., no significant slopes were observed; Table 8.2).

Determination of trajectories for stress
Table 8.3 presents the model fit statistics for the GMM models concerning stress (i.e., from 
one to two latent classes). The VLMR-LRT and BLRT were not significant for the two-class 
model, indicating that the two-class model did not fit the data better than the one-
class solution. Although the two-class model had a high entropy, it included a subgroup 
smaller than 5% of the sample (i.e., it contained only one participant) and the BIC-value 
was higher than the one-class model. Therefore, the one-class GMM model was chosen 
as the final model. This class (i.e., whole sample) is characterized by an initial moderate 
score on stress that remained stable during the pandemic (see Appendix, Figure A8.1).

Determination of trajectories for internalizing problems
Table 8.4 represents the model fit statistics for all GMM models concerning internalizing 
problems (i.e., from one to four latent classes). For the GMM models with more than three 
classes, the variance of the slope was fixed at zero because of the negative definite in 
the covariance matrices.
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The BLRT and VLMR-LRT were significant for the three-class model, and the BIC-value 
was the lowest, indicating that the three-class model fitted the data better than the 
two-class solution. However, as this model included a subgroup of only five participants, 
which is less than 5% of the total sample (Andruff et al., 2009), this model was rejected. 
The BLRT was significant for the two-class model, indicating that the two-class model 
fitted the data better than the one-class solution. With regard to this model, the largest 
class is characterized by adolescents with an initial low level of internalizing problems 
which increased during the COVID-19 pandemic. The smallest class is characterized by 
adolescents with an initial high level of internalizing problems that decreased during the 
pandemic. Yet, the VLMR-LRT was not significant and the entropy was below .80 for the 
two-class model, indicating that there was no clear evidence in favor of a multiple class 
solution. The one-class GMM model was therefore chosen as the final model. This class 
(i.e., whole sample) is characterized by an initial low score on internalizing problems that 
remained stable during the pandemic (Appendix, Figure A8.2).

Predictors of the course of stress and internalizing problems
As different trajectories of stress and internalizing problems during the COVID-19 
pandemic could not be distinguished, we could not perform logistic regression analyses 
to predict group membership (i.e., the three-step method). Instead, to predict variation 
in stress and internalizing problems, we conducted regression analyses based on the 
whole-group LGC analyses (see Table 8.2). We only performed analyses to predict the 
intercepts, as the variance of the slope (of both stress and internalizing problems) was 
not significant (Table 8.2). The prepandemic predictors (i.e., stress and internalizing 
problems, demographics, and psychosocial variables) were simultaneously added to 
the model. Results demonstrated that several prepandemic factors (i.e., stress and 
internalizing problems, gender, and social support) were related to initial levels of stress 
and internalizing problems (i.e., intercept, see Table 8.5). More prepandemic stress and 
internalizing problems were related to higher initial levels of stress and internalizing 
problems, respectively, during the COVID-19 pandemic. Furthermore, female adolescents 
experienced higher initial levels of both stress and internalizing problems, and higher 
levels of social support were related to lower initial levels of both stress and internalizing 
problems. Since number of attended sessions (between T1-T4) positively correlated 
with both stress and internalizing problems at T4, we also performed the analyses with 
addition of this variable as a covariate. Adding number of attended training sessions did 
not alter the model fit statistics or the results of the predictor analyses, for both stress 
and internalizing problems.
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DISCUSSION

The current study aimed to investigate changes in adolescents’ mental health during the 
COVID-19 pandemic. We explored whether trajectories could be distinguished based on 
changes in stress and internalizing problems. Contrary to our expectations, we did not 
observe subgroups of adolescents with diverse trajectories of stress and internalizing 
problems, from eight to 15 months after the start of the COVID-19 pandemic. In addition, 
no significant changes in stress and internalizing problems were identified during this 
period. On average, adolescents experienced stable moderate levels of stress and stable 
low levels of internalizing problems over the course of the pandemic. Since no differential 
trajectories nor variation in change over time (i.e., slopes) were identified, we investigated 
which prepandemic factors (i.e., stress and internalizing problems, demographics, and 
psychosocial variables) predicted individual intercepts. Higher prepandemic levels of 
stress and internalizing problems predicted higher initial levels of stress and internalizing 
problems, respectively, during the pandemic. In addition, female adolescents and 
adolescents with lower social support before the COVID-19 pandemic experienced higher 
initial levels of both stress and internalizing problems during the pandemic.

Our findings resemble previous results of mental health trajectories in adults, showing 
that the majority of adults reported stable mild levels of stress and internalizing problems 
during the first months of the COVID-19 pandemic (Ahrens et al., 2021; Batterham et 
al., 2021; Frank et al., 2020; Saunders et al., 2020). However, in contrast to these adult 
studies, smaller subgroups of adolescents with deviating patterns were not identified. 
Possibly, (small) subgroups of adolescents with improvements or deteriorations in 
mental health during the pandemic were not identified because adolescent mental 
health is less affected by the COVID-19 pandemic (measures) relative to adult mental 
health. Given that adolescence is a period of elevated stress-sensitivity (Romeo, 2013) 
and adolescents report increases in daily stress over time (Jose & Ratcliffe, 2004), COVID-
19-related stress may not have that much (additional) effect on adolescents’ general 
mental health. Moreover, adolescents might be more flexible or compliant compared 
to adults regarding the changes in daily life, as they generally have less responsibilities 
(e.g., supporting their family) and more experience with digital alternatives for (social) 
interaction. Possible developmental differences in mental health change during the 
COVID-19 pandemic require further examination in future research.
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8

Methodological factors might also explain why no differential subgroups were identified. 
The low levels of observed variance in stress (between 0.18-0.25) and internalizing 
problems (between 0.59-0.83) over the course of the pandemic, suggest that potentially 
existing subgroups with deviating patterns are small. Consequently, a larger sample size 
would be needed to detect meaningful subgroups based on distinguishable trajectories. 
Moreover, our data demonstrated various and irregular patterns in individual mental 
health trajectories (see Appendix, Figures A8.1 and A8.2), suggesting that adolescents did 
respond differently over the course of the COVID-19 pandemic. However, these various 
and irregular patterns, combined with our sample size, may have made it difficult to 
distinguish deviating patterns experienced by subgroups of adolescents.

In any case, we did not observe changes in adolescents’ mental health between eight and 
15 months after the start of the COVID-19 pandemic, as we did not identify trajectories 
of change nor significant slopes of stress and internalizing problems. First, it could be 
that the pandemic counteracts the normative development of adolescents. Research in 
a large sample of adolescents demonstrated that depressive symptoms increase during 
early adolescence and peak in mid to late adolescence (i.e., at ages 15-17) (Adkins et al., 
2009). Our findings indicate that stress and internalizing problems did not increase during 
the COVID-19 pandemic, possibly because of observed benefits of the pandemic (e.g., 
more free time, more time with family, or less (social) pressure), that may compensate for 
experienced adversities. Some recent studies during the first COVID-19 lockdown even 
pointed at improvements in mental health, that is, lower stress from social isolation was 
associated with reduced internalizing problems amongst children and adolescents (Cost 
et al., 2021) and with improved emotional health in female adolescents (Silk et al., 2022). 
Second, we followed our participants up until 15 months after the start of the COVID-19 
pandemic, which might not be long enough to observe robust changes in mental health. 
Mental health changes as a consequence of the pandemic might take more time to 
appear, especially since the government measures were often subject to change (e.g., in 
duration or severity). Third, although the situation in the Netherlands differed at the three 
measurement waves in terms of restrictions and infection rates (see Figure 8.1), it could 
be that adolescents did not perceive any major differences between the three waves, 
and therefore demonstrated stable mental health trajectories during the pandemic.

Finally, it is also possible that the peak of the COVID-19 pandemic, in terms of increases 
in mental health problems, was primarily at the beginning of the pandemic. Previous 
research showed increased mental health problems in adolescents from before to 



584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon584328-L-bw-vLoon
Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022Processed on: 3-10-2022 PDF page: 202PDF page: 202PDF page: 202PDF page: 202

202

Chapter 8

during the pandemic (Hussong et al., 2021; Magson et al., 2020; Munasinghe et al., 2020; 
Rogers et al., 2021) and demonstrated differential trajectories of mental health change in 
adults during the pandemic (Ahrens et al., 2021; Batterham et al., 2021; Frank et al., 2020; 
Saunders et al., 2020). Interestingly, these studies took place in the first months of the 
pandemic (i.e., between April and July 2020, mostly during the first lockdown). However, 
recent research at later stages into the pandemic (i.e., from July 2020), demonstrated 
little change or reductions in mental health problems from before to during the pandemic 
(Bouter et al., 2021; Breaux et al., 2021; Hawes et al., 2021). One study in adolescents 
showed an initial increase of internalizing problems from before the pandemic to spring 
2020 (i.e., May-June), but these symptoms decreased from spring to summer 2020 (i.e., 
July-August) (Breaux et al., 2021). Another study in Dutch adolescents found a modest 
increase in stress and depressive problems during the pandemic (i.e., in April and January 
2021) relative to prepandemic levels, but a decrease in anxiety problems (Bouter et al., 
2021). Furthermore, one study in adolescents demonstrated that levels of depression 
and anxiety peaked in April / May 2020, but decreased through July 2020 (Hawes et al., 
2021). Taken together, it seems that mental health problems of adolescents increased 
during the first months of the COVID-19 pandemic, but decreased or remained stable 
later into the pandemic, which resembles our results of stable mental health trajectories 
during the pandemic (i.e., from September 2020). Furthermore, as two of these studies 
took place in the United States (Breaux et al., 2021; Hawes et al., 2021), it does not appear 
that this finding is specific for adolescents from the Netherlands. In addition, it could be 
that adolescents habituated to the (drastic) changes of daily life (in the first months of 
the pandemic), and therefore showed stable trajectories over the course of this study.

Our findings demonstrated that adolescents facing specific prepandemic vulnerabilities 
were at increased risk of experiencing higher initial mental health problems during 
the COVID-19 pandemic. Adolescents with higher prepandemic levels of stress and 
internalizing problems experienced higher initial levels of stress and internalizing 
problems, respectively, during the pandemic. This is in line with previous research in 
adolescents that demonstrated that having prepandemic mental health problems were 
associated with higher anxiety and depressive symptoms during the pandemic (Hafstad 
et al., 2021). Female adolescents reported higher initial levels of mental health problems, 
probably because in general, females are more prone to experiencing internalizing 
problems (Philipp et al., 2018). Furthermore, higher social support appeared to function 
as a protective factor for experiencing mental health problems during the pandemic, 
as having lower social support increased the chance of reporting higher initial levels of 
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stress and internalizing problems. This is in line with previous research demonstrating 
that less social support was associated with higher internalizing problems (Qi et al., 2020). 
It could be that contact with peers or family members reduces mental health problems 
through shared empathy, talking, or venting. In sum, this study highlighted a number of 
prepandemic factors associated with experiencing higher initial mental health problems 
during the pandemic, including experiencing higher levels of stress and internalizing 
problems, and lower social support. With this knowledge, strategies could be developed 
to provide individualized and tailored care to support these vulnerable adolescents, for 
instance enhancing adolescents’ social support.

Additionally, previous findings in this sample also highlighted that adolescents 
with specific prepandemic vulnerabilities (i.e., higher stress, maladaptive coping, or 
internalizing problems) were at increased risk of experiencing more problems (i.e., COVID-
19-related concerns) during the pandemic (van Loon et al., 2021). Yet, in the present 
study we observed a stable course of stress and internalizing problems during the 
pandemic, while more than half of these adolescents reported medium to high COVID-
19-related concerns during the pandemic (van Loon et al., 2021). It appears that some 
adolescents experience elevated stress levels during the pandemic, but mostly related 
to the pandemic (i.e., not general mental health problems). Specific focus on reducing 
COVID-19-related stressors could therefore help adolescents cope and deal with the 
current pandemic.

A limitation of the current study is the low retention rate at the fourth measurement wave 
(62.2%), which could have influenced or biased the results, given that not all participants 
provided data on all measurement points. Due to the lockdown that was put into effect 
from December 2020, secondary schools were closed and only partly reopened from 
March 2021 (RIVM, 2021b), complicating the data collection. Some students were not 
reached or did not want to fill in the questionnaire (despite being offered a compensation 
of six euros after completion), and one school did not want to participate in the fourth 
measurement wave. Additionally, interpreting the findings in relation to the COVID-19 
pandemic and restrictions is complicated, since the measurement waves were not 
allocated to a specific government measure or lockdown and restrictions changed 
very frequently (e.g., in duration or severity). Nevertheless, the current study used a 
longitudinal design with one prepandemic measure and multiple measurements during 
the COVID-19 pandemic to identify different trajectories of mental health changes among 
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adolescents, which provides an unique overview of adolescents’ mental health change 
over the course of the pandemic.

Another limitation of the study is the sample size, which was small considering that some 
observed subgroups contained only few adolescents. Although subgroups containing 
more than 1% of the total sample are considered to be acceptable (Jung & Wickrama, 
2008), we did not select subgroups smaller than 5% of the total sample (Andruff et 
al., 2009). Yet, small subgroups are theoretically interesting, as these subgroups often 
represent adolescents with divergent trajectories compared to the overall sample. In 
order to examine (smaller) subgroups and increase reliability, future research should 
examine trajectories of mental health change during the pandemic with larger adolescent 
samples. In addition, in the current study, we examined internalizing problems (i.e., anxiety 
/ depression) instead of anxiety and depressive symptoms separately. It is possible that 
this could have influenced the results, as previous research in adults observed distinct 
trajectories for anxiety and depression symptoms (Batterham et al., 2021; Saunders et 
al., 2020), and some studies demonstrated increased depressive symptoms, but stable 
or reduced anxiety symptoms from before to during the COVID-19 pandemic (Barendse 
et al., 2021; Hollenstein et al., 2021). Although our questionnaire demonstrated good 
reliability on all timepoints, it only contained six items, which might not be enough to fully 
capture both anxiety and depression symptomology. Future studies should investigate 
depressive and anxiety symptoms separately, and with more items.

Finally, adolescents in this study were enrolled in an evaluation study that examined 
the effectiveness of two short prevention programs (i.e., school-based skills-training 
programs offered to adolescents who wanted to participate). Number of attended 
sessions in the skills-training programs was positively associated with reported mental 
health problems, indicating that adolescents with higher levels of stress and internalizing 
problems attended more sessions of the skills-training programs. It is plausible that 
adolescents who reported more mental health problems were also more motivated 
to attend and participate in the programs. It could be that this influenced the results, 
as half of the participants received (some) help for their perceived problems. Yet, 
number of attended sessions in the training programs did not alter the results of the 
predictor analyses for both stress and internalizing problems. Additionally, it could be 
that adolescents in this study are not representative for the whole (Dutch) population, 
given that our sample only exists of adolescents who registered to participate in a skills-
training program. Yet, almost half of the students did not attend any session of the skills-
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training programs and prepandemic stress levels were comparable to a community 
sample of adolescents (de Bruin et al., 2018). Moreover, our sample was comparable 
to Dutch adolescents aged 10-15 years regarding minority background (CBS, 2021a) 
and educational level (CBS, 2021b), suggesting that our findings are generalizable to 
community samples of (Dutch) adolescents.

This study showed that, from eight to 15 months after the start of the COVID-19 pandemic, 
differential subgroups of adolescents for mental health problems were not identified. 
In addition, no significant changes in stress and internalizing problems were observed 
during this period. Yet, most newspapers and studies report increased mental health 
problems during the COVID-19 pandemic, focusing on disadvantageous and negative 
effects. It is important that positive or adaptive effects are also highlighted, to improve 
knowledge of how adolescents cope with a momentous crisis. Furthermore, focusing 
on positivity and being more optimistic could help cope with (COVID-19-related) 
stressors. Indeed, recent research demonstrated that children who were optimistic 
about the development of the pandemic had lower depression symptoms compared 
to children who were not optimistic (Xie et al., 2020). Moreover, psychological resilience 
– the ability to successfully respond to extreme stress or an adverse experience – may 
be an important target for intervention, as research during the COVID-19 pandemic 
demonstrated that more psychological resilience was associated with less internalizing 
problems (Ran et al., 2020).

Additionally, we showed that adolescents with specific prepandemic vulnerabilities 
(e.g., higher levels of mental health problems and lower social support) were more 
susceptible to experiencing higher initial mental health problems during the pandemic, 
which might place them at risk for later adverse problems. It is important that these 
vulnerable adolescents know where to go for support, and are encouraged to ask for 
help and guidance. Schools might be the ideal environment to facilitate this, possibly by 
screening or monitoring (at-risk) adolescents. Moreover, (early) intervention programs 
could be very beneficial in reducing mental health problems. As adolescents with lower 
social support experienced higher initial levels of mental health problems during the 
pandemic, and social experiences outside the home environment and physical contact 
with peers were reduced as a consequence of the COVID-19 pandemic, programs to 
enhance adolescents’ social support might be particularly helpful. Social support is an 
important target of prevention and intervention programs, give that social support is 
associated with overall positive outcomes for adolescents (Demaray & Malecki, 2014). 
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Furthermore, previous research demonstrated that high levels of social connection were 
linked to less distress during the pandemic (Magson et al., 2020).

Adolescents might not respond to the COVID-19 pandemic to the same extent, or in 
the same way. In order to better specify how adolescents experience and deal with 
the pandemic, and to provide more individualized and tailored care for vulnerable 
adolescents, it is important to examine heterogeneity during the COVID-19 pandemic. 
The current study, therefore, explored which trajectories were distinguished based on 
changes in stress and internalizing problems during the pandemic. Contrary to our 
expectations, we did not identify subgroups of adolescents with diverse trajectories of 
stress and internalizing problems, from eight to 15 months after the start of the COVID-19 
pandemic. In addition, no significant changes in stress and internalizing problems were 
distinguished during this period. Certain prepandemic factors, such as higher mental 
health problems and lower social support, were associated with higher initial stress 
and internalizing problems during the pandemic. Strategies could be developed to 
provide individualized and tailored care to support adolescents with such prepandemic 
vulnerabilities, for instance programs to enhance adolescents’ social support.
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The current dissertation is part of a larger project focusing on mental health in 
adolescents. This project aims to improve the use of mental health care for a diverse 
group of adolescents, by offering accessible and low-threshold interventions at schools. 
Given that stress has been associated with various mental health problems (Snyder et 
al., 2017) and adolescents experience various salient stressors on an everyday basis 
(Núñez-Regueiro & Núñez-Regueiro, 2021), stress was chosen as an overarching topic. 
Focusing on stress as a starting point to talk about and improve mental health in 
adolescents might be an appealing approach to promote adolescents’ mental health. 
In the context of this larger project, the purpose of the present dissertation was to gain 
insights into the effectiveness of school-based intervention programs promoting mental 
health in adolescents (see Figure 1.1. for the conceptual model of this dissertation). 
To this end, the first goal was to provide an overview of research findings relating to 
the effectiveness of school-based intervention programs on reducing adolescents’ 
psychological (Chapter 2) and physiological (Chapter 3) stress. The second goal was to 
gain insight into the effectiveness of two specific, targeted school-based skills-training 
programs promoting adolescent mental health, by addressing school stress (i.e., skills 
to deal with performance anxiety) or social stress (i.e., social skills; Chapters 4-6). Given 
that the COVID-19 pandemic occurred during implementation and evaluation of the 
effectiveness study, our third goal was to examine the effects of the COVID-19 pandemic 
on adolescents’ COVID-19-related concerns (Chapter 7) and mental health (Chapter 8). 
This last Chapter discusses the main findings of the current dissertation, as well as its 
strengths and limitations, scientific and practical implications, and recommendations 
for future research.

Can school-based intervention programs reduce adolescent stress?
Our meta-analyses revealed that school-based intervention programs targeting stress 
had moderate effects on reducing psychological stress, for selected adolescent samples 
only (Chapter 2), and small overall effects on reducing blood pressure (BP), for both 
selected and non-selected adolescent samples (Chapter 3). Effects on heart rate (HR)/
heart rate variability (HRV) were not significant and effects on cortisol were unclear due 
to large methodological variation in primary studies (Chapter 3), which necessitates 
further research. Results on psychological stress are in line with previous research that 
demonstrated positive effects of targeted school-based stress reduction programs 
relative to universal interventions (Feiss et al., 2019), suggesting that adolescents 
who need more help (i.e., selected high-risk adolescents), also benefit more from an 
intervention program. Recent research showed improvements in physiological stress, 
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indicated by BP, HR/HRV, and cortisol levels, after intervention programs in youth 
and (mainly) adults (Heckenberg et al., 2018; Pascoe, Thompson, & Ski, 2017; Pascoe, 
Thompson, Jenkins, et al., 2017; Pascoe & Bauer, 2015). This corresponds with our findings 
indicating that physiological stress (i.e., BP) can be reduced by school-based intervention 
programs in adolescents. However, we only observed significant improvements for BP. 
Not finding significant effects for HR/HRV might be a consequence of the smaller number 
of included effect sizes or the less beneficial characteristics of the intervention programs 
(e.g., less intensive, less often mindfulness and/or meditation components). Furthermore, 
it could be that HR/HRV is less sensitive to change (compared to BP), as previous studies 
observed larger or stronger effects for BP compared to HR after a breathing exercise 
(Bhavanani et al., 2011; Pramanik et al., 2009). Further research is necessary to investigate 
the effects of school-based intervention programs on physiological stress in adolescents, 
especially for HR/HRV and cortisol. Furthermore, cortisol measurements require extra 
attention, as many factors can influence the measurement of cortisol (e.g., time and 
location of sampling, type of assay; Sanada et al., 2016), emphasizing the need for 
researchers to use standardized protocols.

Remarkably, it seems that the target group (i.e., selected or non-selected sample) does 
not influence the reduction of physiological stress (Chapter 3), while it seems to matter 
in reducing psychological stress (i.e., significant effects were only found for selected 
adolescents; Chapter 2). One explanation could be the motivation of participants. 
Previous research observed larger program effects for adolescents who experienced 
more problems before the intervention, likely because they were more motivated to 
actively participate and engage in the program (Stice et al., 2009). It may be more difficult 
for adolescents to recognize symptoms of physiological stress (e.g., high BP, increased 
HR) compared to psychological stress (e.g., worrying, concentration problems). Hence, 
selected participants in the programs focusing on reducing physiological stress (i.e., 
mostly screened based on high BP; Chapter 2) might not recognize and experience 
distress about their problems, and are thus not more motivated than non-screened 
participants, while selected participants in the programs focusing on reducing 
psychological stress (i.e., mostly screened based on high symptoms of stress, anxiety 
or depression; Chapter 3) likely are recognizing and experiencing distress about their 
problems, and want to do something about it (i.e., are more motivated). In addition, 
previous research demonstrated stronger program effects for active learning or 
interactive approaches (e.g., exercises that allow participants to apply the skills they 
acquired in the intervention) rather than didactic approaches (Mertens et al., 2020; Stice & 
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Shaw, 2004). Therefore, it is possible that only universal programs targeting psychological 
stress show ineffective results (i.e., non-selected sample), as these programs are likely to 
contain more didactive (e.g., psychoeducation) rather than interactive components (e.g., 
mindfulness or relaxation). Finally, it could be that more statistical power was necessary 
to detect significant effects regarding the target group, as a smaller number of effect 
sizes was included in the meta-analysis examining the effectiveness of school-based 
intervention programs in terms of reducing physiological stress (i.e., BP and HR/HRV, 
respectively 84 and 61 effect sizes; Chapter 3) as opposed to psychological stress (i.e., 
123 effect sizes; Chapter 2).

Findings of our study into the effectiveness of specific, targeted school-based skills-
training programs were partly in line with the meta-analytic results on psychological 
stress. The performance anxiety program was effective in reducing adolescents’ 
performance anxiety (Chapter 6), consistent with previous studies that demonstrated 
small to large effects of school-based intervention programs on reducing adolescents’ 
test anxiety (O’Driscoll & McAleese, 2021; Putwain & von der Embse, 2021; Soares & 
Woods, 2020; von der Embse et al., 2013). This emphasizes the potential of such programs 
to support adolescents with specific needs in this area. This is promising, as high levels 
of test anxiety are associated with negative consequences (e.g., lower educational 
performance, self-esteem; von der Embse et al., 2017) and school-based stress among 
adolescents increased over the last decades (Cosma et al., 2020, 2021; Stevens et al., 
2018).

The social skills program did not show any program effects (Chapter 6), which contrasts 
with previous research demonstrating that school-based intervention programs were 
effective in improving social and emotional skills in adolescents (Durlak et al., 2011; 
Gaspar et al., 2018; Schonert-Reichl & Lawlor, 2010). However, programs in previous 
studies were more intensive, suggesting that our social skills program may have been too 
short or did not contain enough exercises or sessions to yield substantial results. Indeed, 
a recent meta-analysis showed that social skills interventions for youth should contain 
an optimal number of exercises (de Mooij et al., 2020), which is more than the number 
of exercises in the current social skills program. Furthermore, our social skills program 
contained emotion regulation, assertiveness, and cognitive coping exercises, all related 
to weaker effects of school-based intervention programs as demonstrated in a recent 
meta-analysis (Mertens et al., 2020). Taken together, the relative short program duration 
and ineffective components could explain our nonsignificant findings. Future studies 
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should take this into account when developing school-based social skills intervention 
programs for adolescents.

Notwithstanding, although inclusion of both programs was based on self-selection, 
the performance anxiety program was effective in reducing adolescents’ performance 
anxiety, while the social skills program yielded no positive effects (Chapter 6). It is 
possible that participants in the performance anxiety program were more motivated or 
expected the program to be more helpful compared to participants in the social skills 
program, resulting in different program effects. Moreover, it could be that adolescents 
can relate more to school-related stress (e.g., school pressure, workload, worry about 
grades) and were able to apply their learned skills to deal with performance anxiety more 
easily in everyday context than social skills, explaining the different findings. In addition, 
it is possible that the target group of the social skills program was too heterogeneous 
(as compared to the performance anxiety program). Since the social skills program 
was broad, consisting of training different social skills (e.g., assertiveness, emotion 
regulation, self-esteem), it might have attracted diverse groups of adolescents in terms 
of experienced problems (e.g., impulsive or aggressive behavior, social anxiety). This 
diversity of problems might have disrupted the dynamics of the group and complicated 
the training process, causing the absence of program effects for the social skills program. 
As recent research showed that specific programs (e.g., targeting disruptive behavior) 
were effective in some outcomes (e.g., reducing externalizing behavior), but not in others 
(e.g., improving emotional skills; de Mooij et al., 2020), adolescents experiencing different 
problems should receive distinct programs or components.

Program integrity, that is, whether an intervention program is implemented as originally 
planned, is an important factor to consider when drawing conclusions about the 
effectiveness of intervention programs. Finding nonsignificant effects may not be caused 
by an ineffective program, but because a program is not carried out as intended (Asscher 
et al., 2014; Lane et al., 2004). In our study, high program integrity was observed for 
both skills-training programs (Chapter 6), indicating that both programs were carried out 
as originally planned. This suggests that the nonsignificant findings of the social skills 
program could not be explained by incorrect program implementation and are likely the 
result of an ineffective program.

Notably, after signing up, actual participation in the programs was less optimal (Chapters 
5 and 6). This was in particular the case with the postponed programs, that started 
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approximately six months later due to the COVID-19 pandemic (i.e., closing of schools). 
It is likely that dropout of participants was caused by lack of motivation, for example 
because participants felt they did not need the help anymore, did not have time anymore, 
or were signed up by parents (and did not fully agree with that decision). Nevertheless, 
more motivation may contribute to more beneficial program effects, as previous research 
showed that self-selected individuals benefitted more from intervention programs than 
non-self-selected individuals (Sin & Lyubomirsky, 2009). Accordingly, trainers (or persons 
close to the participants, such as parents or teachers) should boost the motivation of 
participants and encourage them to engage in the program, in particular those who are 
initially reluctant to participate (Sin & Lyubomirsky, 2009).

Can school-based intervention programs reduce adolescent mental 
health problems?
Although school-based intervention programs targeting stress were found to be 
effective in improving mental health in adolescents, that is, psychological (Chapter 
2) and physiological (Chapters 3) stress (i.e., BP), the specific, targeted skills-training 
programs studied in the RCTs in this dissertation were not effective in promoting the 
mental health of adolescents (i.e., stress, internalizing and externalizing problems, self-
esteem, well-being; Chapter 6). One explanation for this could be that a more intensive 
program was necessary to observe significant mental health changes, as previous studies 
that demonstrated positive mental health effects had more or longer sessions (Bradley 
et al., 2010; Durlak et al., 2011; Gaspar et al., 2018; Schonert-Reichl & Lawlor, 2010; Yahav 
& Cohen, 2008). Another possibility could be sleeper effects, that is, positive mental 
health changes might only be expected after a longer time period (after experiencing 
some challenges), not immediately after the intervention (Spence & Shortt, 2007). Finally, 
it could be that there were no positive effects on mental health because they were 
secondary or distal outcomes, and not direct targets of the program, that is, smaller or 
no effects could be expected immediately after the intervention. Our findings regarding 
the COVID-19 pandemic demonstrated that particular subgroups of adolescents are 
vulnerable for experiencing mental health problems during the pandemic, stressing 
the importance of promoting (mental health) care for vulnerable, at-risk adolescents. 
Therefore, it is essential to optimize and develop effective school-based intervention 
programs to promote adolescents’ mental health.
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What does (not) work in school-based intervention programs?
The studies in this dissertation pinpoint some important factors for effective school-
based intervention programs. First, the selection method seems to be key. Stress-
reduction programs aimed at selected, high-risk adolescents were more effective in 
reducing psychological stress than programs aimed at non-selected adolescents (i.e., 
community samples; Chapter 2). Hence, it appears that targeted intervention programs 
are most beneficial, replicating previous findings (Feiss et al., 2019; Stice et al., 2009; 
Werner-Seidler et al., 2017). An explanation for this could be the difference in baseline 
symptoms between selected adolescents and adolescents of the general population, 
with selected adolescents generally experiencing higher levels of problems. Indeed, 
previous research showed that program improvement was more evident in adolescents 
with high levels of baseline problems (Stjerneklar et al., 2019). Moreover, adolescents 
who experience distress about their problems may be more motivated to actively 
participate and engage in the program, resulting in stronger program effects (Stice et 
al., 2009). In other words, there is more to gain or improve for this group of adolescents. 
Second, the intensity of a program matters. Higher intensity programs appear to be 
necessary to reduce physiological stress (as programs with a higher intensity were more 
effective; Chapter 3) and to improve social skills (Chapter 6). Likewise, a recent meta-
analysis suggested that longer and more extensive interventions may be necessary to 
stimulate adolescents’ interpersonal domains (e.g., ability to build and maintain positive 
relationships; Mertens et al., 2020). Third, the focus and content of an intervention 
program should match the target group (e.g., problems of participants). Our findings 
showed positive effects for matched programs, that is, the performance anxiety program 
was effective in reducing performance anxiety (Chapter 6). This corresponds with recent 
meta-analyses that underscore the necessity of matching intervention programs to 
specific competencies or problems of participants (de Mooij et al., 2020; Mertens et al., 
2020).

A potential theoretical framework to strengthen and enhance the development of 
effective intervention programs promoting adolescent mental health may be the Risk-
Need-Responsivity (RNR) model, known from criminology (Bonta & Andrews, 2007). The 
RNR model states that there are three core principles to improve the implementation 
of effective interventions (i.e., risk, need, and responsivitiy principle; Bonta & Andrews, 
2007), which aligns with our findings that programs aimed at selected groups (i.e., 
risk principle) and a proper match between a program and the target group (i.e. need 
principle) are important factors for effective school-based intervention programs. First, 
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the risk principle indicates that the level of treatment should match the offender’s risk 
to reoffend and that treatment should focus on higher risk offenders (i.e., who should be 
treated), since improper matching of treatment intensity with the risk level of the offender 
might make outcomes worse (Bonta & Andrews, 2007). Second, the need principle 
states that risk factors of the offender should be assessed and be targeted in treatment 
(i.e., what should be treated) and that treatment should target needs that have direct 
relevance to reducing the risk of recidivism (Bonta & Andrews, 2007). The third principle, 
responsivity, indicates that the offender’s ability to learn from an intervention should 
be maximized by tailoring the intervention to the learning style, motivation, abilities, 
and strengths of the offender (i.e., how to treat), as personal factors could facilitate 
or hinder treatment (Bonta & Andrews, 2007). A previous meta-analysis showed that 
young offender treatment programs that were carried out in conformity with the RNR 
principles yielded the strongest program effects (Koehler et al., 2013). This raises the 
question whether treatment in accordance with the RNR model could also be a useful 
framework to optimize and improve effective intervention programs for adolescents 
with psychological needs in secondary schools. Therefore, future studies should explore 
whether the RNR model is a useful framework to effectively treat adolescents with 
(emerging) mental health problems.

Impact of the COVID-19 pandemic
The studies in this dissertation showed that the COVID-19 pandemic, a major stressor of 
the last two years, was burdensome but did not seem to have a large negative impact on 
adolescents’ mental health (Chapters 7 and 8). Most adolescents experienced medium 
to high levels of COVID-19-related concerns during the pandemic, specifically related to 
social activities and school (Chapter 7). This is in line with previous research conducted 
at the beginning of the pandemic (Ellis et al., 2020; Magson et al., 2020; Muñoz-Fernández 
& Rodríguez-Meirinhos, 2021). Previous research also demonstrated increased mental 
health problems among adolescents from before to during the first months of the COVID-
19 pandemic (Hussong et al., 2021; Magson et al., 2020; Munasinghe et al., 2020; Rogers 
et al., 2021). Our findings indicated that, during the COVID-19 pandemic, adolescent 
mental health problems were fairly stable (Chapter 8). This suggests that even though 
adolescents experienced COVID-19-related concerns, these concerns did not (further) 
affect their mental health over the course of the pandemic (i.e., eight to 15 months after 
the start of the pandemic). It appears that the majority of adolescents were resilient to 
the abrupt changes as a consequence of the COVID-19 pandemic, probably because 
adolescents found a way to deal with these changes. Furthermore, observed benefits of 
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the pandemic, such as more free time or more time with family, might have compensated 
for the experienced adversities.

Notwithstanding, some adolescents do seem to be vulnerable for negative effects of 
the COVID-19 pandemic. Our results showed that adolescents with vulnerabilities before 
the pandemic (e.g., higher stress, internalizing problems) experienced more COVID-19-
related concerns (Chapter 7) and higher initial levels of mental health problems during the 
pandemic (Chapter 8), which was also demonstrated in previous studies (Brailovskaia & 
Margraf, 2020; Hafstad et al., 2021). As adolescents with specific prepandemic problems 
are at increased risk of experiencing problems during the pandemic, they might also 
be susceptible for adverse developmental outcomes at a later stage, including school 
or mental health problems (Wade et al., 2020). Our findings highlight that negative 
consequences of the COVID-19 pandemic mainly apply for adolescents who already had 
problems before the pandemic, stressing the need of identifying vulnerable adolescents 
(e.g., with psychological needs) and provide them with adequate support. For example, 
as social support appeared to function as a protective factor for experiencing increased 
mental health problems during the pandemic (Chapter 8), strategies could be developed 
to enhance adolescents’ social support.

Strengths and limitations
The current dissertation had several strengths and limitations. Strengths of this 
dissertation relate mainly to its broad framework. First, two approaches were used to 
gain insight into the effectiveness of school-based intervention programs, that is, meta-
analytic reviews and RCTs. Both meta-analyses examined the effectiveness of (universal) 
school-based intervention programs (Chapters 2 and 3), while the experimental studies 
investigated the effectiveness of two specific, targeted skills-training programs, 
addressing either skills to deal with performance anxiety or social skills (Chapters 4-6). 
This way, we aimed to target two of the main sources of stress in adolescents, that 
is, school and social stress (Núñez-Regueiro & Núñez-Regueiro, 2021). Furthermore, 
one meta-analysis focused on physiological stress (Chapter 3), which is important, as 
knowledge about the neurobiological effects of school-based intervention programs 
in adolescents was lacking (Pascoe, Thompson, Jenkins, et al., 2017). Additionally, a 
longitudinal approach was used to examine the impact of the COVID-19 pandemic 
on adolescents’ mental health (Chapters 7 and 8). Overall, these different approaches 
provided a broad framework to gain more knowledge about mental health risk factors 
in adolescence and ways to promote adolescent mental health.
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Second, despite the COVID-19 pandemic and difficulties of recruiting hard-to-reach 
participants, such as groups of lower socioeconomic status and ethnic minority groups 
(Bonevski et al., 2014), we conducted two RCTs in a large, diverse sample of adolescents 
aged between 12 and 17 years (Chapters 4-6). Adolescents were recruited from nine 
secondary schools located in one of the four largest cities in the Netherlands, and 
consisted of adolescents from various educational and cultural backgrounds (e.g., 
educational levels ranged from prevocational to preuniversity education and about half 
had a non-Western ethnic identity). As such, it is likely that our findings are representative 
for a broad group of adolescents, making it useful for others (e.g., schools, governments, 
scholars).

Third, the occurrence of the COVID-19 pandemic during the course of the effectiveness 
study provided us with a unique opportunity to investigate its longitudinal mental 
health impact on adolescents (Chapters 7 and 8). A subsample of adolescents filled 
out questionnaires before the COVID-19 pandemic, as well as during the pandemic at 
three timepoints (i.e., at eight, ten, and 15 months after the start of the pandemic in 
the Netherlands). Since there is limited longitudinal knowledge about the impact of 
the pandemic in adolescents, in particular with prepandemic information (Wade et 
al., 2020), our data provide unique insights. It is important to gain more information 
about prepandemic factors with longitudinal studies, as this approach can help identify 
adolescents who might have an increased risk of developing adverse outcomes at a later 
stage, such as school or mental health problems (Wade et al., 2020).

Last, a strength of this dissertation is that we provided information on program 
implementation and integrity, in the effectiveness study (Chapter 6) and in a separate 
study that focused on encountered challenges and lessons learned during the 
implementation and evaluation of the skills-training programs (Chapter 5). In effectiveness 
studies, information about implementation is necessary to correctly interpret the 
effectiveness of intervention programs, as non-significant or negative results might be 
a consequence of incorrect or insufficient program implementation, and not caused by 
an ineffective program (Asscher et al., 2014; Lane et al., 2004). Yet, few studies evaluating 
psychosocial interventions report about program integrity (Perepletchikova et al., 2007). 
Hence, more awareness should be given to (reporting about) the implementation process 
of intervention studies, as this makes it easier to determine whether the intervention 
itself produces changes (or lack of changes) in outcome variables (Lane et al., 2004; 
Perepletchikova et al., 2007).
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This dissertation also has some limitations. First, although we included a diverse group 
of adolescents regarding educational and cultural backgrounds, it is unclear whether 
all adolescents with psychological needs were reached and included in our study. As 
participation was based on self-selection (and not screening), it is possible that some 
adolescents did not sign up because they did not want help, were unaware that they 
needed help, or had parents who did not want them to participate (and did not want to 
give permission).

Second, the occurrence of the COVID-19 pandemic and government measures threatened 
the effectiveness study: In some schools the programs were discontinued, in other 
schools the recruitment of participants had to be put on hold. Although we restarted 
the project as soon as schools re-opened, the postponements affected program 
attendance; there was high dropout of participants in the postponed programs (i.e., 
about half of participants did not attend any session of the performance anxiety program 
and a quarter of participants did not attend any session of the social skills program; 
Chapter 6). As a result of the high dropout, we were unable to test moderators of program 
effectiveness, for instance social support, perfectionism, or educational level. Hence, we 
could not contribute to a better understanding of which subgroups benefitted the most 
from the skills-training programs, while this information is important for the optimization 
and improvement of intervention programs. For instance, by tailoring the intervention 
program to the learning style and abilities of the participant (i.e., risk principle of the 
RNR model; Bonta & Andrews, 2007). Furthermore, there was high attrition in the fourth 
measurement wave (i.e., 15 months after the start of the pandemic), because we were 
unable to reach all adolescents online and some adolescents did not want to participate 
anymore. Nevertheless, our results indicated that the COVID-19 pandemic did not 
influence program effects (Chapter 8).

Last, we aimed to use a multi-informant (i.e., adolescents, parents, and trainers) 
approach to assess program outcomes (Chapter 4). At the start of the project, we asked 
parents to contribute to the research by filling out some questionnaires (about their 
child and themselves). However, due to low response rates (i.e., 41%, less than half of 
the participants), we decided to drop this component. Although it is desirable to include 
parents, in both research and intervention, it is often difficult to achieve (Gee et al., 2021). 
Yet, parental reports of adolescents’ behavior might have yielded different results, as 
previous research observed differences between self- and parental report on mental 
health outcomes in early adolescents (Vollebergh et al., 2005). Furthermore, although we 
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included information about program integrity, we only used self-report data of trainers 
(Chapter 6). Other, more objective measurements, such as observations or recordings, 
might have revealed other results.

Future research
The studies in the current dissertation yield several recommendations for future 
research. Overall, there is a need for more robust research on targeted school-based 
intervention programs. As randomized controlled research is often referred to as the 
‘gold standard’ for effectiveness studies, since randomization reduces bias (Hariton & 
Locascio, 2018), future studies should conduct RCTs with larger sample sizes. Relatedly, 
to reduce publication and selective reporting bias and improve the credibility and 
reproducibility of research findings, it is recommended to preregister future effectiveness 
studies (van ’t Veer & Giner-Sorolla, 2016). Publication bias was indicated in our meta-
analysis (Chapter 2), suggesting that studies with positive results are still more likely to 
be published than studies with negative or non-significant results. Preregistration of 
studies might promote the publication of studies with negative or nonsignificant results 
(van ’t Veer & Giner-Sorolla, 2016), enhancing the knowledge about the effectiveness of 
school-based intervention programs.

While we did not observe differences regarding age, a previous meta-analysis examining 
the effectiveness of depression prevention programs observed larger program effects for 
older adolescents compared to younger adolescents, possibly related to the improved 
cognitive ability of the older adolescents (e.g., abstract reasoning; Stice et al., 2009). Yet, 
a recent review demonstrated that many mental health problems manifest much earlier 
than the age of 14 years, advocating for the implementation of prevention and early 
intervention programs in children, for instance in the last years of elementary school 
(Mulraney et al., 2021). Future research should therefore investigate the effectiveness of 
school-based intervention programs in more widespread age groups, from children to 
young adults. Moreover, programs should be tailored to the specific needs and (cognitive) 
ability of the target group (e.g., children, preadolescents, young adults), to improve 
program effectiveness and the prevention of emerging mental health problems.

Interestingly, our meta-analysis showed (trend-significant) larger program effects for 
screened participants compared to participants who self-selected into a program 
(Chapter 2). Although our experiences indicated that adolescents with psychological 
needs were willing to seek help for their problems (i.e., based on self-selection into either 
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the performance anxiety or social skills program; Chapters 5 and 6), our meta-analytic 
review suggests that it may be more beneficial to screen participants based on severity 
of problems (e.g., by using a cutoff score; Chapter 2). On the one hand, inclusion based 
on self-selection may increase program attendance and a more beneficial outcome, as 
adolescents are likely more motivated to participate (i.e., provided that the program is 
offered soon after registration). On the other hand, some adolescents might be missed 
because they did not sign up (e.g., did not want help, were not aware of their problems) 
or did not receive the information, even though they were experiencing problems. Hence, 
future studies should examine which screening method is most beneficial. Moreover, as 
motivation of participants has been associated with beneficial program outcomes (Sin & 
Lyubomirsky, 2009; Stice et al., 2009), it is important that information about motivation 
is reported in forthcoming studies to gain more insight into this factor.

The main focus for further research on school-based intervention programs should be 
to study long-term effects, and not only immediate (postintervention) effects. By only 
examining immediate effects, sleeper effects (i.e., improved longer term outcomes) may 
be missed, while reductions in (mental health) problems might only be expected at a 
later stage when adolescents have experienced challenging situations (Spence & Shortt, 
2007). Although it is important to identify if an intervention program effectively changes 
participants’ development on the long term, few effectiveness studies include follow-up 
assessments (Chapters 2 and 3). If positive effects still exist after a couple of months or 
years, it is likely that adolescents actually learned from the intervention program and 
changed their behavior. It is possible that program duration influences the occurrence 
of sleeper effects, as a recent meta-analysis showed that program effects of child 
maltreatment preventions increased as follow-up duration increased (i.e., sleeper effect) 
and larger effects were found for programs with a shorter duration (i.e., 0-6 months; 
van der Put et al., 2018). Future studies should investigate under what circumstances 
intervention programs show sleeper effects, for example shorter programs or programs 
with specific treatment aims.

Scientific implications for the development of school-based 
intervention programs
Although school-based intervention programs showed potential in reducing stress 
(Chapters 2 and 3) and performance anxiety (Chapter 6) in adolescents, positive effects 
were limited (e.g., no change in social skills or mental health was found; Chapter 6), 
indicating the importance of optimizing and improving the effectiveness of such 
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programs. The results of our meta-analyses suggest that some programs were more 
effective than others (e.g., programs with a mindfulness and/or mediation component, 
higher intensity programs; Chapters 2 and 3). Furthermore, recent research observed that 
some components (of universal school-based interventions addressing intrapersonal 
and interpersonal domains) show stronger (e.g., self-awareness, problem solving) or 
weaker (e.g., emotion regulation, assertiveness) program effects (Mertens et al., 2020) 
and that effective intervention programs consist of an optimal number of components 
and exercises (de Mooij et al., 2020). Therefore, future studies should identify which 
components are (in)effective and in which order and number these components are most 
beneficial. New intervention programs should only include components that are related 
to stronger effects on relevant outcomes, and not solely focus on previous intervention 
programs and their components (Mertens et al., 2020). Finally, existing intervention 
programs may be improved by adding or removing components, or changing the 
order of (effective) components. Moreover, it is also important to examine for which 
subgroups of adolescents these programs are most beneficial. This way, schools can 
offer tailored intervention programs for adolescents who need help and support. For 
example, programs could be customized to specific age groups (i.e., younger versus 
older adolescents) or specific educational levels (i.e., prevocational versus preuniversity 
education).

Implications for practice
Our results revealed that stress can be a promising concept to stimulate (mental health) 
help-seeking of adolescents, as adolescents were willing to self-select into a skills-
training program at school (Chapters 5 and 6). Moreover, adolescents with different 
ethnic identities (i.e., about half of the participants had a non-Western background) 
and educational levels (i.e., from prevocational to preuniversity education) self-selected 
into the programs, indicating that the programs were low-threshold and accessible for a 
diverse group of adolescents. Since stress is very broad in terms of experiences, feelings, 
and behavior (e.g., related to school, family, health, situations), it is an accessible way to 
stimulate the use of mental health care for a large, diverse group of adolescents. It might 
be easier to talk about stress (and thus sign up for a program related to stress) than for 
instance anxiety or depression, for both adolescents and teachers. Therefore, when 
offering intervention programs at schools, it might be a good idea to frame programs as 
stress reduction program. This way, programs might be more approachable for schools, 
as well as for vulnerable or hard-to-reach adolescents (e.g., adolescents with lower 
educational levels).
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The COVID-19 pandemic and government measures, including social distancing and 
the closing of public spaces, affected society at large. Adolescents might be especially 
vulnerable to the drastic changes in daily life (Blakemore, 2019). However, our findings 
suggest that the COVID-19 pandemic did not have a substantial negative effect on 
adolescents’ mental health (Chapter 8). Yet, a subgroup of adolescents does need special 
attention. Adolescents with prepandemic vulnerabilities, such as high levels of stress 
and internalizing problems, experienced more COVID-19-related concerns during the 
pandemic (Chapter 7), as well as higher initial levels of mental health problems during the 
pandemic (Chapter 8). These vulnerable adolescents should be identified and supported, 
also after the pandemic, to prevent emerging mental health problems at a later stage. 
For example, schools and professionals could monitor adolescents’ mental health by 
asking adolescents, parents, and/or teachers to complete a questionnaire on a regular 
basis. Monitoring adolescents enables schools and professionals to identify adolescents 
at-risk for developing adverse outcomes. In addition, talking with and providing support 
for adolescents (e.g., paying attention, starting a conversation), by teachers or parents, 
may also be helpful for (most) adolescents, as social support is positively associated with 
well-being and mental health (Chu et al., 2010; Rothon et al., 2011). Moreover, offering 
school-based skills-training programs on a regular basis or multiple times in secondary 
school (e.g., two times a year), might reduce stigma and promote accessible (mental 
health) care for adolescents.

Remarkably, even though adolescents spend most of their time at school (Hofferth, 
2009) and the school environment is important for adolescents’ emotional, social, and 
cognitive development (Roeser et al., 2000), there is limited attention to intervention 
programs related to adolescents’ socioemotional development and mental health in 
most schools (Kratochwill et al., 2004). Yet, it is essential to address these topics, as many 
mental health problems manifest before or during adolescence (McGorry et al., 2011) 
and the majority of adolescents do not receive treatment for such problems (Merikangas 
et al., 2011). Given the pressures and stressors adolescents face in the current society, 
such as academic difficulties, dealing with social media, and future (job) uncertainty, it is 
important to address heightened stress levels at an early stage (e.g., by prevention or early 
intervention programs). Although the COVID-19 pandemic resulted in drastic changes 
in individuals’ daily lives, and was mainly perceived as negative, it brought attention to 
mental health problems in the general population, with a specific focus on youth. For 
instance, many scholars necessitated the planning of longitudinal and developmental 
studies, as well as strategies to increase adolescents’ access to mental health care and 
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the implementation of evidence-based interventions (e.g., Singh et al., 2020). Parties 
concerned with adolescent mental health (e.g., governments, schools, professionals) 
should take advantage of the increased awareness of mental health (problems) among 
adolescents, and invest in enhancing mental health literacy and access to (mental health) 
care for adolescents, in particular for vulnerable, at-risk adolescents.

CONCLUSION

Our findings showed that school-based stress-reduction programs were effective in 
reducing adolescents’ psychological and physiological stress and targeted school-
based performance anxiety programs in reducing adolescents’ performance anxiety. 
In addition, reactions of involved parties (e.g., school personnel, trainers of youth care 
organizations) regarding the implementation and evaluation of targeted skills-training 
programs were positive and adolescents were willing to sign up to attend a skills-
training program at school. This illustrates that despite the challenges, it is possible 
to successfully implement and evaluate targeted skills-training intervention programs 
within schools. Governments and schools should be aware that such programs exist 
and offer them to adolescents with emerging mental health problems. In addition, 
having vulnerabilities before the COVID-19 pandemic was a risk factor for experiencing 
problems during the pandemic, stressing the importance of providing help and support 
for adolescents with psychological needs. This dissertation adds to the research on the 
effectiveness of intervention programs offered within schools, focusing on promoting 
adolescent mental health by improving (access to) mental health care and support.
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SUMMARY

Adolescence is a period of physical, social, and psychological development (Christie 
& Viner, 2005), which increases sensitivity to stress and the risk of developing mental 
health problems (Blakemore, 2019; Romeo, 2010). Mental health problems affect 10-20% 
of children and adolescents (Kieling et al., 2011), but the majority of adolescents do not 
receive treatment for their mental health problems (Merikangas et al., 2011). To reach 
and support adolescents with psychological needs, it is important to provide accessible 
and effective mental health care. Given that stress is an important factor contributing to 
adolescents’ vulnerability to mental health problems (Romeo, 2010), it seems a promising 
target to promote adolescent mental health. In addition, school-based intervention 
programs targeting stress may be perceived by adolescents as an approachable, low-
threshold, and encouraging way to address their psychological needs. As the most 
salient stressors for adolescents encompass stress related to school and social situations 
(Núñez-Regueiro & Núñez-Regueiro, 2021), school and social stress may be promising 
targets. Yet, knowledge about the effectiveness of school-based intervention programs 
targeting (school or social) stress is scarce. The purpose of the present dissertation was, 
therefore, to increase the knowledge on the effectiveness of school-based intervention 
programs promoting adolescent mental health by targeting (school or social) stress, as 
well as to investigate the impact of a major stressor of the past two years, the COVID-19 
pandemic, on adolescents’ mental health.

The first goal of this dissertation was to provide an overview of the effectiveness of 
school-based intervention programs on reducing psychological and physiological 
stress in adolescents by conducting two multilevel meta-analyses (Chapters 2 and 
3, respectively). Results demonstrated that school-based intervention programs 
had a moderate effect on psychological stress, for selected adolescents only, not for 
community samples (Chapter 2). These findings are in line with earlier research that 
observed stronger effects for targeted programs (i.e., selected, at-risk samples) compared 
to universal programs (Feiss et al., 2019; Stice et al., 2009; Werner-Seidler et al., 2017). 
In addition, based on a subsample of studies, intervention programs were effective in 
reducing school stress, but not social stress. Moreover, larger effects were found at follow-
up compared to postintervention, which might indicate a sleeper effect (i.e., improved 
longer term outcomes; Spence & Shortt, 2007). In the multilevel meta-analysis on the 
effectiveness of school-based intervention programs in reducing physiological stress 
(Chapter 3), results demonstrated a small effect on reducing blood pressure (BP) and no 
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significant effect was found for heart rate (HR)/heart rate variability (HRV). For cortisol, the 
large methodological variation in the few primary studies did not allow for meta-analytic 
analyses, but a qualitative review yielded inconsistent results. For BP and HR/HRV, larger 
effects were found for intervention programs with a mindfulness and/or meditation 
component, for programs without a cognitive-behavioral component, and for programs 
with a higher intensity. For BP only, significant effects were demonstrated in (cluster) 
RCTs; not in studies with quasi-experimental designs. Moreover, larger effects were 
found for intervention programs with a relaxation component and programs without a 
yoga component. Notably, to reduce physiological stress, intervention programs should 
include a mindfulness, meditation, or relaxation component and programs with a higher 
intensity should be encouraged.

In conclusion, Chapters 2 and 3 show that school-based intervention programs have the 
potential to 1) reduce psychological stress in adolescents, specifically programs directed 
at adolescents who self-select or enroll following a screening (Chapter 2), and 2) reduce 
physiological stress in adolescents, in particular BP (Chapter 3). Although program effects 
were small to moderate, heterogeneity in program effectiveness was demonstrated (e.g., 
regarding stress outcome, timing of measurements, components), emphasizing that 
some intervention programs are more beneficial than others. Notwithstanding, further 
research is necessary, including more robust research regarding physiological parameters 
of stress (i.e., cortisol), as previous research was impeded by large methodological 
variation, and examining intervention programs targeting specific forms of stress, such 
as school or social stress, which was addressed in the subsequent Chapters.

The second goal was to study the effectiveness of school-based skills-training programs 
promoting adolescent mental health by addressing either school stress (i.e., skills 
to deal with performance anxiety) or social stress (i.e., social skills). To this end, two 
RCTs were conducted (Chapters 4-6). Chapter 4 contains the study protocol, which 
describes the design, methods, instruments, and analyses of the effectiveness study. 
The effectiveness study was performed in the context of a Response to Intervention 
model (RtI), aiming to identify vulnerable adolescents and provide them with appropriate 
(preventive) interventions (Kearney & Graczyk, 2014). After adolescents received three 
classical educative lessons about stress (i.e., Tier 1: Universal intervention targeting non-
selected adolescents), adolescents were asked if they would like to follow a skills-training 
program (i.e., Tier 2: Targeted intervention directed at selected at-risk adolescents). 
Adolescents self-selected into either the performance anxiety program or social skills 
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program and were randomly allocated to the experimental or waitlist control group. The 
skills-training programs were delivered by external facilitators (i.e., trainers of youth care 
organizations) and consisted of seven 45-min small-group weekly sessions at school. 
Data were collected before (T1) and after the completion of the programs (T2), with 
self-report questionnaires covering demographics, program targets (i.e., skills to deal 
with performance anxiety or social skills), direct program outcomes (i.e., performance or 
social anxiety) and mental health outcomes (i.e., stress, internalizing and externalizing 
problems, well-being, and self-esteem).

Chapter 5 discusses challenges encountered and lessons learned during the implemen-
tation and evaluation of these programs. Our experiences, together with those of involved 
parties (i.e., school liaisons and trainers), indicated that it is possible to successfully 
implement and evaluate targeted skills-training programs promoting mental health in 
secondary schools. The importance of investing time in communication between the 
involved parties, that is, close and regular contact (i.e., at least once a week) was stressed 
as one of the critical success factors. Furthermore, school-specific protocols were 
recommended to benefit from the unique opportunities at each site, while at the same 
time assuring adherence to a standardized approach. Moreover, flexibility in adjusting 
scheduled meetings for intervention and research is necessary, whilst keeping track of 
the entire process for each school and individual participant. Tackling (and thus limiting) 
challenges of program implementation is essential for effectiveness research to improve 
care and support for adolescents.

Chapter 6 provides the results of the effectiveness study. In total, 361 participants from 
nine secondary schools in the Netherlands participated (i.e., mixed ethnic identity 
sample of adolescents attending different educational levels, from prevocational to 
preuniversity education), including N = 196 participants in the performance anxiety 
program (n = 95 in the experimental group) and N = 165 participants in the social skills 
program (n = 86 in the experimental group). The performance anxiety program had 
a small effect on reducing adolescents’ test anxiety. In addition, for adolescents who 
attended more than half of the sessions (i.e., subgroup of adolescents), the program 
had small effects on reducing test anxiety and fear of failure (i.e., performance anxiety). 
There were no effects on improving adolescents’ coping skills or mental health. The 
social skills program was not effective on any of the selected outcomes (i.e., social skills, 
social anxiety, mental health), possibly because the program was not intensive enough 
(e.g., did not contain enough exercises or sessions), was too broad (e.g., contained too 
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many different social-skill building exercises), or the group was too heterogeneous (e.g., 
problems of participants were too diverse). In conclusion, Chapter 6 shows that a relative 
short, targeted performance anxiety program was beneficial in reducing adolescents’ 
performance anxiety, which should encourage governments and schools to offer and 
implement such programs to reduce performance anxiety in the first years of secondary 
school. Nevertheless, follow-up research is necessitated to establish long-term effects, 
as well as effective ingredients of such programs, in particular for social skills programs.

An unexpected mental health risk for adolescents was the outbreak of the COVID-19 
pandemic and the accompanied government restrictions. Our third goal was to examine 
the impact of the COVID-19 pandemic on adolescents’ COVID-19-related concerns 
and mental health (Chapter 7 and 8, respectively). Chapter 7 presents the findings of 
the impact of the COVID-19 pandemic on adolescents’ COVID-19-related concerns. A 
subsample of adolescents from the effectiveness study (n = 188) was assessed before 
and during the COVID-19 pandemic (i.e., at eight and ten months after the start of the 
pandemic in the Netherlands). Results revealed that more than half of the adolescents 
experienced medium to high levels of COVID-19-related concerns during the pandemic. 
In addition, adolescents most frequently reported concerns about social activities 
(i.e., restricted possibilities to do fun things, seeing friends less) and getting delayed 
in school. Furthermore, adolescents with specific vulnerabilities before the pandemic 
(i.e., higher stress, maladaptive coping, or internalizing problems) experienced more 
COVID-19-related concerns during the pandemic, stressing the importance of supporting 
these vulnerable adolescents in order to prevent adverse developmental outcomes at 
a later stage. Chapter 8 presents the findings of the impact of the COVID-19 pandemic 
on adolescents’ mental health. Contrary to our expectations, results showed that 
no differential subgroups of adolescents with deviating trajectories for stress and 
internalizing problems were observed during the pandemic (i.e., from eight to 15 
months after the start of the pandemic) and no changes in mental health problems 
were identified. On average, over the course of the pandemic, adolescents experienced 
stable moderate levels of stress and stable low levels of internalizing problems. Yet, 
certain prepandemic factors, including higher stress and internalizing problems, being 
female, and lower social support, predicted higher initial mental health problems during 
the COVID-19 pandemic. Our findings thus highlight that adolescents with specific 
prepandemic vulnerabilities are at increased risk of experiencing problems, emphasizing 
that these vulnerable adolescents need guidance and support.
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Chapter 9 concludes with a discussion of the main findings, as well as the strengths and 
limitations of this project, scientific and practical implications, and recommendations 
for future research. The studies in this dissertation provide important insights into 
the potential of school-based stress-reduction and specific, targeted skills-training 
programs, together with information about the impact of the COVID-19 pandemic on 
adolescents’ COVID-19-related concerns and mental health. The meta-analyses and 
the performance anxiety program indicated promising results for selected groups on 
reducing (psychological and physiological) stress and performance anxiety, respectively. 
However, a positive effect was not observed in the social skills program. Nonetheless, 
despite the challenges, it was possible to successfully implement and evaluate targeted 
skills-training programs within schools, in a diverse sample of adolescents. In addition, 
our results revealed that adolescents with prepandemic vulnerabilities were at risk for 
experiencing problems during the pandemic, emphasizing the significance of providing 
help and support for adolescents with psychological needs. Taken together, the present 
dissertation demonstrated that targeted school-based intervention programs were 
effective in reducing stress and performance anxiety and indicated recommendations to 
further optimize and improve the effectiveness of school-based intervention programs.
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NEDERLANDSE SAMENVATTING (SUMMARY IN DUTCH)

De adolescentie is een periode van fysieke, sociale, en psychologische ontwikkeling 
(Christie & Viner, 2005), en een periode waarin de gevoeligheid voor stress en 
het risico op het ontwikkelen van mentale gezondheidsproblemen toenemen 
(Blakemore, 2019; Romeo, 2010). Ondanks dat 10-20% van de adolescenten mentale 
gezondheidsproblemen krijgen (Kieling et al., 2011), worden de meeste adolescenten 
niet behandeld voor deze problemen (Merikangas et al., 2011). Om adolescenten met 
(beginnende) mentale problemen te bereiken en te ondersteunen is het belangrijk om 
toegankelijke en effectieve mentale gezondheidszorg te bieden. Aangezien stress een 
belangrijke factor is die bijdraagt aan de kwetsbaarheid van adolescenten voor mentale 
gezondheidsproblemen (Romeo, 2010), lijkt het reduceren van stress een veelbelovend 
doel om de mentale gezondheid van adolescenten te bevorderen. Schoolinterventies 
gericht op stress bij adolescenten vormen mogelijk een toegankelijke, laagdrempelige, 
en stimulerende manier om mentale gezondheidsproblemen aan te pakken. Aangezien 
de meest voorkomende en intensieve stressoren voor adolescenten gerelateerd zijn 
aan school en sociale situaties (Núñez-Regueiro & Núñez-Regueiro, 2021), kunnen het 
verminderen van school stress en sociale stress veelbelovende doelen zijn om de mentale 
gezondheid van adolescenten te bevorderen. Echter, de kennis over de effectiviteit van 
schoolinterventies gericht op het reduceren van (school of sociale) stress is schaars. 
Het doel van dit proefschrift was daarom om meer zicht te krijgen op de effectiviteit van 
schoolinterventies die zich richten op (school of sociale) stress in het bevorderen van 
de mentale gezondheid van adolescenten, zowel als het onderzoeken van de impact 
van een belangrijke stressor van de afgelopen twee jaar, de COVID-19 pandemie, op de 
mentale gezondheid van adolescenten.

Dit proefschrift start met literatuuronderzoek naar de effectiviteit van schoolinterventies 
in het verminderen van psychologische en fysiologische stress bij adolescenten, door 
het uitvoeren van twee multilevel meta-analyses (Hoofdstukken 2 en 3, respectievelijk). 
De resultaten toonden aan dat schoolinterventies, voor adolescenten die deelnamen op 
basis van screening of zelfselectie, een middelgroot effect hadden op het verminderen 
van psychologische stress (Hoofdstuk 2). Deze bevindingen zijn in lijn met eerder 
onderzoek dat sterkere effecten aantoonde voor selectieve schoolinterventies, dat wil 
zeggen, interventies voor een selectieve groep (hoog risico) adolescenten, in vergelijking 
met universele schoolinterventies die aan hele klassen aangeboden worden (Feiss et al., 
2019; Stice et al., 2009; Werner-Seidler et al., 2017). Schoolinterventies bleken effectief 
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in het verminderen van school stress, niet van sociale stress. Daarnaast werden er 
sterkere effecten gevonden op follow-up metingen vergeleken met metingen direct 
na de interventie (postinterventie), wat zou kunnen wijzen op een ‘sleeper effect’, dat 
wil zeggen, betere uitkomsten op de langere termijn (Spence & Shortt, 2007). In de 
multilevel meta-analyse naar de effectiviteit van schoolinterventies in het verminderen 
van fysiologische stress (Hoofdstuk 3), lieten de resultaten een klein effect zien op 
het verlagen van de bloeddruk (BP). Voor hartslag (HR)/hartslagvariabiliteit (HRV) 
werd er geen significant effect gevonden. Voor cortisol liet de grote methodologische 
variatie in de (enkele) primaire studies geen meta-analyse toe. Een kwalitatieve review 
suggereerde inconsistente resultaten. Voor BP en HR/HRV werden sterkere effecten 
gevonden voor schoolinterventies met een mindfulness en/of meditatiecomponent, 
voor interventies zonder cognitieve gedragscomponent, en voor interventies met 
een hogere intensiteit. Voor BP werden significante effecten aangetoond in (cluster) 
RCTs; niet in studies met een quasi-experimenteel design. Daarnaast werden voor BP 
sterkere effecten gevonden voor schoolinterventies met een ontspanningscomponent 
(zoals relaxatie-oefeningen) en interventies zonder een yoga component. Samengevat, 
om fysiologische stress te verminderen zouden schoolinterventies een mindfulness, 
meditatie of ontspanningscomponent moeten bevatten en zouden interventies met 
een hogere intensiteit moeten worden aangemoedigd.

Samengevat laten Hoofdstuk 2 en 3 zien dat schoolinterventies de potentie hebben om 
1) psychologische stress bij adolescenten te verminderen, specifiek schoolinterventies 
gericht op adolescenten die zich aanmelden na een screening of zichzelf selecteren 
(Hoofdstuk 2), en 2) fysiologische stress bij adolescenten te verminderen, in het bijzonder 
bloeddruk (Hoofdstuk 3). De gevonden effecten van de interventies waren klein tot 
middelgroot, en verschilden tussen interventies, uitkomsten, en meetmomenten. 
Meer onderzoek naar fysiologische parameters van stress, met name cortisol, is nodig, 
aangezien de synthese van de resultaten uit eerder onderzoek werd belemmerd door 
grote methodologische variatie. Daarnaast is meer robuust onderzoek nodig naar 
schoolinterventies gericht op specifieke vormen van stress, zoals school of sociale stress, 
wat in de volgende Hoofdstukken wordt behandeld.

Het tweede doel was het onderzoeken van de effectiviteit van twee vaardigheidstrainingen 
op school die de mentale gezondheid van adolescenten trachten te bevorderen door 
zich te richten op reductie van 1) schoolstress, dat wil zeggen, vaardigheden om 
met faalangst om te gaan of 2) sociale stress, dat wil zeggen, sociale vaardigheden. 
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Hiertoe werden twee RCTs (gerandomiseerde gecontroleerde studies) uitgevoerd 
(Hoofdstukken 4-6). Hoofdstuk 4 bevat het studieprotocol, waarin de opzet, methoden, 
instrumenten, en voorgenomen analyses van de effectiviteitsstudie worden beschreven. 
De effectiviteitsstudie werd uitgevoerd in de context van een Response to Intervention 
(RtI) model, gericht op het identificeren van kwetsbare adolescenten en hen te voorzien 
van passende (preventieve) interventies (Kearney & Graczyk, 2014). Nadat adolescenten 
drie klassikale lessen over stress hadden gekregen (een universele interventie gericht 
op niet-geselecteerde adolescenten), werd deze adolescenten gevraagd of zij een 
vaardigheidstraining wilden volgen (een selectieve interventie gericht op kwetsbare 
adolescenten met een verhoogd risico). Adolescenten konden kiezen om deel te 
nemen aan ofwel de faalangsttraining ofwel de sociale vaardigheidstraining, en 
werden willekeurig toegewezen aan de experimentele groep of aan de wachtlijst 
controlegroep. De vaardigheidstrainingen werden gegeven door externe professionals 
(van jeugdzorgorganisaties) en bestonden uit zeven wekelijke sessies van 45 minuten in 
kleine groepen op school. Gegevens werden voorafgaand aan (T1) en na de afronding 
van de vaardigheidstrainingen (T2) verzameld. Zelfrapportage vragenlijsten werden 
afgenomen om demografische gegevens, programmadoelen (vaardigheden om met 
faalangst om te gaan of sociale vaardigheden), directe programma uitkomsten (faalangst 
of sociale angst), en mentale gezondheid (stress, internaliserende en externaliserende 
problemen, welzijn, en zelfvertrouwen) te meten.

Hoofdstuk 5 geeft een overzicht van de uitdagingen die we zijn tegengekomen en de lessen 
die we hebben geleerd tijdens het effectonderzoek naar de vaardigheidstrainingen. Onze 
ervaringen, samen met die van de betrokken partijen (contactpersonen van scholen, 
trainers), gaven aan dat het mogelijk is om met succes selectieve vaardigheidstrainingen 
ter bevordering van de mentale gezondheid op middelbare scholen te implementeren 
en onderzoeken. Het belang van het investeren van tijd in communicatie tussen de 
betrokken partijen, dat wil zeggen, nauw en regelmatig contact (ten minste eenmaal 
per week), werd benadrukt als één van de cruciale succesfactoren. Verder werden school-
specifieke protocollen aanbevolen, om te profiteren van de unieke mogelijkheden op 
elke locatie, en tegelijkertijd te zorgen voor een gestandaardiseerde aanpak. Bovendien 
is het nodig om flexibiliteit te tonen bij het aanpassen van geplande bijeenkomsten 
voor interventie en onderzoek. Tegelijkertijd moet het hele proces voor elke school en 
individuele deelnemer goed in de gaten gehouden worden. Het aanpakken (en daarmee 
beperken) van uitdagingen rondom de implementatie van interventies op school is 
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essentieel voor effectiviteitsonderzoek ter verbetering van zorg en ondersteuning voor 
adolescenten.

Hoofdstuk 6 geeft de resultaten weer van het effectiviteitsonderzoek. In totaal namen 361 
adolescenten uit de onderbouw van negen middelbare scholen in Nederland deel aan het 
onderzoek (met diverse etnische identiteiten en onderwijsniveaus, van vmbo tot vwo). 
Er waren N = 196 deelnemers in de faalangsttraining (n = 95 in de experimentele groep) 
en N = 165 deelnemers in de sociale vaardigheidstraining (n = 86 in de experimentele 
groep). De faalangsttraining had een klein effect in het verminderen van testangst bij 
adolescenten. Daarnaast had de faalangsttraining, voor adolescenten die meer dan de 
helft van de sessies bijwoonden, ook kleine effecten op het verminderen van faalangst. 
De training was niet effectief in het verbeteren van coping vaardigheden of de mentale 
gezondheid van adolescenten. De sociale vaardigheidstraining was op geen van de 
uitkomsten effectief, dat wil zeggen, voor sociale vaardigheden, sociale angst, mentale 
gezondheid. Mogelijke verklaringen hiervoor kunnen zijn dat de training niet intensief 
genoeg was, te breed was, of dat de groep te divers was. Concluderend kan worden 
gesteld dat een relatief korte faalangsttraining effectief was in het verminderen van 
test- en faalangst bij adolescenten, wat overheden en scholen kan aanmoedigen om 
dergelijke interventies aan te bieden en te implementeren om faalangst te verminderen 
in de onderbouw van de middelbare school. Niettemin is vervolgonderzoek nodig om 
langetermijneffecten vast te stellen, evenals effectieve componenten van dergelijke 
interventies.

Een onverwacht risico voor de mentale gezondheid van adolescenten was de uitbraak 
van de COVID-19 pandemie en de daarmee gepaard gaande overheidsbeperkingen 
vanaf maart 2020. Ons derde doel was om de impact van de COVID-19 pandemie 
op COVID-19-gerelateerde zorgen en de mentale gezondheid van adolescenten te 
onderzoeken (Hoofdstuk 7 en 8, respectievelijk). Hoofdstuk 7 presenteert de bevinden 
van de impact van de COVID-19 pandemie op COVID-19-gerelateerde zorgen van 
adolescenten. Een subgroep van adolescenten uit de effectiviteitsstudie (n = 188) kreeg 
vragenlijsten kort voor en tijdens de COVID-19 pandemie (acht en tien maanden na het 
begin van de pandemie in Nederland). Uit de resultaten bleek dat meer dan de helft 
van de adolescenten tijdens de pandemie middelgroot tot hoge niveaus van COVID-19-
gerelateerde stress ervoer. Adolescenten rapporteerden het vaakst zorgen over sociale 
activiteiten (beperkte mogelijkheden om leuke dingen te doen, vrienden minder zien) 
en het oplopen van vertraging op school. Bovendien ondervonden adolescenten die 
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voor de pandemie al kwetsbaar waren door hogere niveaus van stress, maladaptieve 
coping, of internaliserende problemen meer COVID-19-gerelateerde zorgen tijdens de 
pandemie, wat het belang benadrukt van het ondersteunen van deze adolescenten 
om nadelige uitkomsten in een later stadium te voorkomen. Hoofdstuk 8 presenteert 
de bevindingen van de impact van de COVID-19 pandemie op de mentale gezondheid 
van adolescenten. In tegenstelling tot de verwachtingen toonden de resultaten aan 
dat er geen subgroepen van adolescenten met afwijkende trajecten voor stress en 
internaliserende problemen tijdens de pandemie (van acht tot 15 maanden na het begin 
van de pandemie) onderscheiden kunnen worden. Gemiddeld ervoeren adolescenten 
tijdens de pandemie stabiele, gemiddelde niveaus van stress en stabiele lage niveaus van 
internaliserende problemen. Sommige kenmerken, namelijk hogere niveaus van stress 
en internaliserende problemen voorafgaand aan de pandemie, vrouw zijn, en het ervaren 
van minder sociale steun, voorspelden hogere mentale gezondheidsproblemen tijdens 
de COVID-19 pandemie. Onze bevindingen tonen dus aan dat sommige adolescenten een 
verhoogd risico lopen op het ervaren van problemen tijdens de pandemie, en passende 
begeleiding en ondersteuning nodig hebben.

Hoofdstuk 9 sluit dit proefschrift af met een discussie van de belangrijkste bevindingen, 
evenals de sterke punten en beperkingen van dit proefschrift, wetenschappelijke en 
praktische implicaties, en aanbevelingen voor vervolgonderzoek. De studies in dit 
proefschrift bieden belangrijke inzichten in de effectiviteit van schoolinterventies gericht 
op stress reductie en specifieke, selectieve vaardigheidstrainingen. Daarnaast bieden ze 
inzicht in de impact van de COVID-19 pandemie op COVID-19-gerelateerde zorgen en de 
mentale gezondheid van adolescenten. De meta-analyses en de RCT naar de effectiviteit 
van de faalangsttraining wezen op veelbelovende resultaten voor geselecteerde groepen 
wat betreft het verminderen van respectievelijk (psychologische en fysiologische) stress 
en faalangst. De RCT naar de effectiviteit van de sociale vaardigheidstraining toonde geen 
significante effecten. Dit onderzoek toonde verder aan dat het, ondanks de uitdagingen, 
mogelijk is om met succes selectieve vaardigheidstrainingen te implementeren en 
evalueren binnen scholen, in een diverse steekproef van adolescenten. Daarnaast 
toonden onze resultaten aan dat adolescenten die voor de pandemie al kwetsbaar 
waren, meer risico liepen om problemen te ervaren tijdens de pandemie, wat het 
belang benadrukt van het bieden van hulp en ondersteuning aan adolescenten met 
(beginnende) mentale problemen.
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