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1. Mental Health in the Post-Pandemic Era

The global outbreak of the novel coronavirus (Covid-19) has had a profound and far-reaching

impact on public health, prompting a widespread re-evaluation of health-related behaviours and 

practices. A key consequence of the pandemic has been a sustained rise in anxiety and stress levels, 

which are now recognised as critical concerns within public health discourse. As governments, 

healthcare systems, and communities work to mitigate the long-term effects of the pandemic, 

escalating mental health challenges have emerged as urgent priorities, necessitating the 

development of innovative and scalable solutions. 

Concurrently, the digital landscape has undergone an unprecedented transformation. Digital 

technologies have become deeply integrated into nearly all aspects of daily life, including education, 

work, social interaction, and healthcare. This shift is particularly salient in the field of mental health 

care, where digitalisation has introduced both promising opportunities and complex challenges. 

While technological advancements offer the potential to enhance the reach and efficiency of mental 

health services, they also demand thoughtful consideration regarding accessibility, effectiveness, and 

ethical implications. In this evolving context, there is a clear and pressing need to identify and 

evaluate digital mental health interventions that are not only scalable, accessible, and cost-effective, 

but also aligned with the realities of a post-pandemic world. 

The disruption caused by Covid-19 has underscored the limitations of traditional service 

delivery models and highlighted the importance of flexible, user-directed approaches that can meet 

the needs of diverse populations in a digitally driven society. This dissertation seeks to address this 

gap by examining the effectiveness of two well-established stress-reduction strategies—resilience 

training and mindfulness training—when delivered through self-directed online programmes. 

While acknowledging the continued importance of conventional mental health services, this 

research underscores the potential of digital interventions to overcome barriers to access and 

address the growing mental health crisis exacerbated not only by the pandemic but also by the 

increasing demands of a volatile, uncertain, complex, and ambiguous (VUCA) world. The additional 

burdens of remote work, caregiving responsibilities, and the persistent lack of psychological support 

for vulnerable groups, such as women, healthcare staff, and individuals with chronic illnesses such as 

multiple sclerosis (MS), highlight the urgent need for practical and inclusive solutions. 

Specifically, the studies evaluate the outcomes of three four-week, self-guided online 

interventions, aiming to contribute to the growing body of literature on digital mental health 

solutions. By assessing their impact on stress reduction and overall psychological well-being, this 

dissertation seeks to inform the development of evidence-based, technology-enabled approaches to 
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mental health care that are adaptable, cost-efficient, and essential for proactively supporting 

individuals in an increasingly complex and demanding world. 

 

2. Theoretical Framework: Resilience and Mindfulness in Mental 

Health 

2.1 Definition of Resilience and Mindfulness 

Within the domain of psychological well-being and coping mechanisms, resilience and 

mindfulness have emerged as pivotal constructs. While interrelated, they are grounded in distinct 

theoretical traditions and offer unique contributions to mental health and positive psychology. 

Resilience, initially developed within developmental psychology, refers to the capacity to 

recover from adversity, trauma, or stress, often leading to personal growth (Masten, 2001). It involves 

an interplay of protective factors—including social support, adaptive coping, and personal 

strengths—that buffer against adverse experiences (Rutter, 2006). Bonanno (2004) emphasises that 

resilience encompasses not only recovery but also the ability to thrive. Masten (2001) famously calls 

resilience "ordinary magic," highlighting its basis in everyday adaptive processes rather than 

exceptional traits. Rutter (2006) frames it as a dynamic quality that can be enhanced through 

intervention, including structured training and cognitive-behavioural strategies. This includes 

mindfulness practices, which increasingly intersect with resilience research. 

Mindfulness, though rooted in contemplative traditions like Buddhism, has gained significant 

empirical grounding in psychology and neuroscience (Kabat-Zinn, 2003). Defined as intentional, non-

judgmental awareness of the present moment (Brown & Ryan, 2003), mindfulness enhances emotion 

regulation and stress tolerance. Research suggests that mindfulness contributes to psychological 

resilience by reducing reactivity, fostering acceptance, and supporting emotional regulation (Garland 

et al., 2009; Southwick et al., 2014). The Broaden-and-Build Theory (Fredrickson, 2001) and Resilience 

Portfolio Model (Fredrickson et al., 2003) provide theoretical support for this interplay. Mindfulness-

based interventions (MBIs), such as meditation and mindful movement, have been shown to improve 

attentional control, emotional balance, and stress management (Keng et al., 2011). These practices 

can rewire neural pathways through mechanisms like neuroplasticity (Jain et al., 2007). 

Of particular importance are mindfulness elements like compassion and gratitude. Self-

compassion involves treating oneself with kindness and understanding, mitigating self-criticism and 

enhancing resilience (Neff, 2003; Germer & Neff, 2013). Gratitude fosters positive emotions and 

strengthens interpersonal relationships, further promoting well-being.  
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In sum, integrating mindfulness, compassion, and gratitude supports both immediate coping 

and long-term resilience. Together, these constructs form a robust framework for psychological well-

being. To understand how these theoretical constructs are operationalised in practice, the following 

section reviews empirical research on resilience, mindfulness, and related interventions. It 

demonstrates how these constructs translate into measurable outcomes in diverse populations. 

 

2.2 Research on Resilience and Mindfulness Interventions 

2.2.1 Effectiveness of Resilience Training  

 

Recent empirical research has consistently demonstrated the efficacy of resilience training as 

a mental health intervention across diverse populations. A growing body of literature, including 

comprehensive meta-analyses, confirms its capacity to reduce symptoms of depression and anxiety 

(Joyce et al., 2018), enhance adaptive coping strategies (Southwick et al., 2014), and foster 

psychological flourishing (Hu et al., 2015). These interventions have been shown to promote critical 

cognitive skills such as flexibility, problem-solving, and cognitive reframing, which are essential for 

effective stress management (Ong et al., 2006). The therapeutic value of resilience training lies not 

only in symptom alleviation but also in its broader contribution to psychological well-being. 

Participants consistently report improvements in positive affect, life satisfaction, and overall 

emotional functioning. Moreover, resilience training has demonstrated efficacy in reducing 

psychological distress, including irritability, hopelessness, and general discomfort—underscoring its 

utility for individuals experiencing emotional dysregulation or mental strain. Importantly, resilience 

training also serves a preventative function. Evidence suggests it enhances individuals' psychological 

preparedness and protects against the onset of mental health disorders, particularly among those 

exposed to chronic stress or traumatic experiences (Bonanno & Mancini, 2008). This dual role—as 

both a reactive and proactive measure—reinforces its significance within contemporary mental 

health care. 

In sum, resilience training equips individuals with essential psychological tools and internal 

resources to navigate adversity. By reducing mental health symptoms, enhancing coping capacities, 

promoting well-being, and preventing disorder onset, it represents a critical component in the pursuit 

of sustainable psychological resilience and holistic mental health promotion. 
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2.2.2 Effectiveness of Mindfulness Training 

Complementing resilience training, mindfulness-based interventions (MBIs) offer a structured 

and empirically supported approach to cultivating present-moment awareness, emotional balance, 

and psychological flexibility. As interest in MBIs has grown, so too has the body of evidence affirming 

their wide-ranging benefits for mental health and well-being across both clinical and non-clinical 

populations. A substantial number of studies highlight the effectiveness of MBIs in reducing perceived 

stress. For instance, a meta-analysis by Khoury et al. (2015) found that mindfulness-based stress 

reduction (MBSR) programmes exert moderate yet significant stress-alleviating effects across diverse 

demographic groups. These findings underscore the utility of mindfulness as a broadly applicable 

method for managing stress.  

Mindfulness-based cognitive therapy (MBCT), a related intervention with strong empirical 

grounding, has been particularly effective in preventing depression relapse. Hofmann et al. (2010) 

provided robust evidence supporting MBCT’s capacity to reduce depressive symptoms, with Kuyken 

et al. (2016) further validating its long-term therapeutic impact, especially for individuals with 

recurrent depression. In addition, MBIs have demonstrated moderate effectiveness in mitigating 

symptoms of anxiety, indicating their versatility in addressing a range of affective disorders. 

Beyond symptom reduction, mindfulness training contributes meaningfully to overall 

psychological well-being. Participation in MBIs has been associated with enhanced mood regulation, 

emotional stability, and life satisfaction. Garland et al. (2015) reported significant improvements in 

psychological and health-related quality of life among individuals engaging in mindfulness practices, 

reinforcing their value in promoting general mental health. The cognitive benefits of mindfulness are 

also well documented. Tang et al. (2015) observed that regular mindfulness practice improves 

attentional control, cognitive flexibility, and executive functioning—skills that support not only 

emotional regulation but also day-to-day decision-making and adaptive behaviour. These findings 

suggest that the cognitive mechanisms cultivated through mindfulness may play a critical role in its 

therapeutic outcomes. Furthermore, mindfulness has shown promising results in the management of 

chronic pain. Zeidan et al. (2016) found that mindfulness meditation significantly reduced both the 

intensity and unpleasantness of pain experiences, offering support for its use as an adjunctive 

intervention in chronic pain treatment plans. 

In sum, the extensive empirical support for mindfulness-based interventions highlights their 

efficacy in reducing stress, enhancing mood, improving cognitive function, and supporting long-term 

psychological resilience. As evidence-based tools for fostering mental well-being, MBIs are 

increasingly recognised as valuable components of comprehensive mental health strategies across 

various populations and contexts. 
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2.2.3 Effectiveness of Mindful Compassion Training 

Building on the principles of mindfulness, compassion-based interventions—particularly 

those incorporating loving-kindness meditation—have gained increasing scholarly attention for their 

capacity to enhance emotional warmth, empathy, and psychological well-being. Rooted in 

contemplative traditions and adapted for secular therapeutic contexts, these practices target the 

development of self-compassion and compassion toward others, offering a complementary approach 

to cognitive and behavioural mental health strategies. Loving-kindness meditation, a central 

component of compassion training, involves the deliberate cultivation of kindness, goodwill, and 

empathy toward a progressively expanding circle of individuals, beginning with the self and extending 

to others. This practice has been consistently associated with a broad range of positive mental health 

outcomes (Watson et al., 2023; Telke et al., 2022; Silhan et al., 2022). Empirical evidence highlights 

the efficacy of loving-kindness meditation in reducing stress and anxiety. For instance, Jazaieri et al. 

(2013) found that individuals who regularly engaged in the practice reported significantly lower levels 

of stress and anxiety compared to control groups. In terms of emotional regulation, Klimecki et al. 

(2014) identified heightened neural activity in brain regions associated with emotion processing 

among participants who practised loving-kindness meditation, suggesting enhanced capacity for 

managing affective responses. 

Beyond stress and emotional regulation, compassion-based practices have been linked to 

increased life satisfaction and overall psychological well-being. Fredrickson et al. (2008) reported that 

sustained engagement in loving-kindness meditation promoted positive emotions, which in turn 

contributed to broader mental health gains. Moreover, compassion-focused therapy—which often 

incorporates loving-kindness practice—has demonstrated effectiveness in reducing depressive 

symptoms (Hofmann et al., 2011), further underscoring its therapeutic relevance. In addition to 

intrapersonal benefits, compassion training positively influences interpersonal functioning. Regular 

practice has been shown to foster empathy and a sense of social connectedness. Crocker and 

Canevello (2008), for example, found that participants who engaged in loving-kindness meditation 

reported enhanced relational satisfaction and emotional closeness with others. 

In summary, the robust evidence base supporting compassion-based interventions—

especially those centred on loving-kindness meditation—demonstrates their effectiveness in reducing 

psychological distress, enhancing emotion regulation, increasing well-being, alleviating depression, 

and strengthening social bonds. As such, these practices represent a valuable addition to the 

repertoire of evidence-based mental health strategies, particularly in addressing both emotional and 

relational dimensions of psychological resilience. 
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2.2.4 Effectiveness of Mindful Gratitude Training 

Gratitude-based interventions have garnered increasing scholarly interest for their 

accessibility, cost-effectiveness, and broad utility in enhancing psychological well-being. Common 

practices—such as maintaining a gratitude journal or intentionally expressing appreciation—are 

rooted in positive psychology and have been empirically linked to a range of beneficial outcomes 

across emotional, cognitive, social, and occupational domains (Emmons & McCullough, 2003; Wood 

et al., 2010). A substantial body of research demonstrates that gratitude enhances psychological 

resilience and subjective well-being by increasing positive affect and reducing negative emotional 

states. Individuals who engage regularly in gratitude practices report higher levels of life satisfaction, 

happiness, and optimism. These interventions have also been shown to alleviate symptoms of 

depression and anxiety (Watkins et al., 2003; Sin & Lyubomirsky, 2009), while mitigating stress, 

rumination, and negative thought patterns—key contributors to mood disorders. 

Gratitude further supports emotional regulation and adaptive coping. It fosters psychological 

flexibility and promotes recovery from adversity, contributing to the development of resilience 

(Fredrickson et al., 2003). Notably, evening gratitude practices have been associated with improved 

sleep quality, including reduced sleep disturbances, faster onset of sleep, and increased restfulness 

upon waking (Jackowska et al., 2016). Interpersonally, gratitude strengthens empathy, forgiveness, 

and prosocial behaviour, thereby enhancing social functioning and relationship satisfaction (Algoe et 

al., 2010). It has also been linked to improvements in self-esteem and self-worth, encouraging 

individuals to focus on strengths and accomplishments rather than deficits. This shift supports the 

development of a more positive self-concept and a stronger sense of self-efficacy (Froh et al., 2008). 

In occupational settings, the expression of gratitude has been found to reduce feelings of 

exhaustion, cynicism, and inefficacy, contributing to greater job satisfaction and workplace well-being 

(Regan et al., 2023; Chen et al., 2023). One of the most widely practiced forms of intervention is 

gratitude journaling—popularised through the work of Seligman (2004)—which involves 

systematically recording moments of gratitude to redirect attention toward positive experiences and 

available resources. Research further suggests that such practices promote humility (Kruse, 2014) and 

foster a more optimistic and appreciative orientation toward life (Kang & Sung, 2023; Killen, 2015). 

Taken together, the empirical literature strongly supports the integration of gratitude 

practices into broader psychological interventions. When combined with related constructs such as 

resilience, mindfulness, and compassion, gratitude-based strategies offer a powerful means of 

promoting emotional stability, cognitive clarity, and interpersonal connection. 

Consequently, this dissertation moves beyond general efficacy studies to investigate the 

feasibility and effectiveness of three distinct self-directed online interventions: one focusing on 
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resilience training, one on mindfulness training, and a third centred specifically on cultivating 

compassion and gratitude—two foundational elements within the broader mindfulness framework. 

The primary research question asks whether participants engaging in a structured, four-week digital 

programme—requiring approximately 15–20 minutes of daily practice—can meaningfully enhance 

these psychological skills and experience measurable reductions in perceived stress. By examining 

both the effectiveness and practical implementation of these interventions in real-world settings, this 

study seeks to deepen our understanding of how individuals can independently develop essential 

psychological resources. In doing so, it aims to inform the design of accessible, evidence-based, and 

scalable digital mental health solutions tailored to the needs of an increasingly diverse and digitally 

engaged population. 

 

2.3 Research on online self-directed Health Programs 
Building on the evidence supporting resilience, mindfulness, compassion, and gratitude as 

effective foundations for mental health promotion, the mode of delivery becomes a critical 

consideration—particularly in terms of scalability, accessibility, and sustainability. In this context, the 

rise of online self-directed training programmes represents a significant evolution in the field of 

psychological intervention.  

The increasing digitalisation of everyday life, accelerated by global events such as the Covid-

19 pandemic, has made remote and asynchronous formats not only viable but often preferable for 

diverse user groups. Online self-directed programmes, in particular, have emerged as a promising and 

empirically validated modality for mental health care. Their appeal lies in the convergence of 

accessibility, adaptability, and demonstrated efficacy. Foremost among the advantages of online 

delivery is enhanced accessibility. By removing barriers related to geography, mobility, scheduling, 

and transportation, these programmes enable individuals to engage with mental health resources 

from their own environments and on their own terms. This flexibility is particularly beneficial for 

populations who may struggle to access traditional in-person services—such as those living in rural 

areas, working non-standard hours, or managing caregiving responsibilities (Andersson et al., 2019; 

Kolaas et al., 2024). In addition to accessibility, flexibility remains a defining strength of the self-

directed format. Participants are able to tailor their engagement with programme content according 

to their individual needs, schedules, and learning styles. This autonomy not only accommodates 

diverse lifestyles but has also been shown to foster higher levels of motivation, sustained 

participation, and completion rates (Christensen et al., 2009). 

A growing body of empirical research further supports the clinical effectiveness of online self-

directed mental health interventions. Studies have consistently reported reductions in psychological 
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distress, improvements in coping capacity, and increased well-being among participants (Karyotaki et 

al., 2017). Meta-analyses confirm that internet-delivered approaches, including digital adaptations of 

cognitive behavioural therapy (CBT), are effective in treating conditions such as depression and 

anxiety, and are often comparable in efficacy to traditional therapeutic formats (Andersson et al., 

2019). Importantly, these programmes also contribute to participants’ psychological empowerment. 

By engaging in self-paced, structured learning, individuals are invited to take active ownership of their 

mental health journeys. This sense of autonomy has been linked to increased self-efficacy and 

psychological resilience over time (Boyer et al., 2014). The ability to practise and integrate evidence-

based techniques independently enhances not only short-term outcomes but also long-term coping 

and adaptation skills. 

Beyond clinical outcomes, cost-efficiency is a key advantage. Digital interventions reduce the 

need for physical infrastructure and decrease dependence on mental health professionals’ time and 

availability. As such, they can be offered at significantly lower cost per user, making them highly 

scalable and well-suited for public health implementation (Mohr et al., 2011). 

In summary, online self-directed training formats offer a compelling model for delivering 

mental health support that is both scalable and individualised. Their combination of accessibility, 

flexibility, clinical relevance, economic sustainability, and empowerment potential makes them 

uniquely suited to meet the growing and diverse demands of psychological care in the digital age. 

Accordingly, this dissertation evaluates the real-world application of such programmes, examining 

their impact across different population groups, with the aim of contributing to a more inclusive and 

adaptable framework for mental health intervention. 

 

3. Interventions: Online Self-Directed Programs 

This research comprised three structured online training programmes, each designed, 

developed, and delivered by the author. All interventions followed a uniform framework, spanning 28 

days and requiring approximately 15 to 20 minutes of daily engagement. The programmes were 

implemented using a professional online campaign management system, which enabled the 

automated distribution of content via email and ensured compliance with data protection 

regulations. Each programme was designed to promote psychological well-being through evidence-

based content grounded in either resilience theory, mindfulness practices, or specific components of 

mindfulness—namely compassion and gratitude. The interventions were intended to be self-directed 

and accessible, allowing participants to engage flexibly within their daily routines. The author’s 

multidisciplinary qualifications—comprising advanced degrees in Psychology and Rhetoric, as well as 
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certifications in mindfulness training, stress management, and meditation instruction—alongside 

over two decades of practical teaching experience, informed the pedagogical and psychological 

structure of the programmes. 

 

3.1 Online Self-Directed Program: Resilience RIA1 

The first intervention, titled Resilienz im Alltag (RIA), focused on building psychological 

resilience through a structured, self-directed online format. The programme was grounded in 

established theoretical frameworks, including Lazarus and Folkman’s (1984) transactional model of 

stress, as well as contemporary research on resilience and digital mental health training (Ang et al., 

2022; Assonov, 2021; Chmitorz et al., 2018; Díaz-García et al., 2021; Fischer & Law, 2021). 

Participants in the experimental group engaged with the programme over a 28-day period. 

Each day, they received two automated emails: one in the morning and one in the evening. The daily 

activities required approximately 20 minutes—15 minutes in the morning and 5 minutes in the 

evening. Communication was managed through a secure online campaign tool, which ensured 

adherence to data protection regulations. 

Morning sessions consisted of short video-based “learning nuggets” that introduced 

theoretical concepts and practical exercises to enhance resilience. Each session included a 

psychoeducational component, an experiential activity, and a relaxation element such as breathing 

techniques, meditation, or yoga. Evening sessions encouraged reflective journaling, allowing 

participants to consolidate their learning. Prompts included questions such as “Write down three to 

five things you were grateful for today” and “Identify the people and places that provided you with a 

sense of belonging.” Participants could complete the journaling either digitally or on paper. 

Prior to beginning the programme, participants received an introductory video explaining 

how to tailor the exercises to their individual routines. The intervention was organised into four 

thematic weeks: 

• Week 1 introduced the core concept of resilience, with a focus on routine-building, sleep 

hygiene, personal strengths, and foundational stress management skills. Breathing and 

concentration exercises supported the material. 

• Week 2 explored solution-oriented approaches, including the transactional model of stress, 

cognitive distortions, acceptance, and control. Practical exercises involved affirmations, 

 
1 https://www.vollerelan.de/resilienz-im-alltag/ 
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perception-based questioning, and extended mindfulness techniques, including yoga (Clark et 

al., 1995). 

• Week 3 emphasised cognitive reframing, drawing on concepts such as neuroplasticity and 

attribution styles. Participants practised observing thoughts non-judgmentally to foster calm 

and cognitive flexibility (Ellis, 2023; Vohs & Baumeister, 2013). 

• Week 4 addressed relational and self-related dimensions of resilience, focusing on empathy, 

compassion, self-efficacy, self-criticism, and gratitude. The goal was to help participants 

identify and reinforce internal and external resources (Bandura, 1977; Gilbert & Procter, 

2006). 

The overarching aim of the RIA programme was to help participants build a resilient mindset 

by integrating psychoeducational knowledge with practical, daily engagement. By offering a 

consistent structure and multimodal content, the programme sought to foster a sustainable shift in 

stress perception, emotional regulation, and adaptive coping. 

 

3.2 Online Self-Directed Mindfulness Programm: Mind2Full2  

The Mind2Full programme was a four-week online mindfulness intervention, comprising 28 

daily units and one introductory unit. Each day, between 6:00 and 7:00 a.m., participants received an 

automated email containing three short videos: one mindfulness exercise, one office yoga session, 

and one meditation practice. The total duration of daily content was approximately 20 minutes, with 

participants free to complete the material either in a single session or distributed throughout the day. 

The introductory unit included a video outlining the course structure, offering a general introduction 

to mindfulness, and providing guidance on how to engage effectively with the programme content. 

Structurally, the programme was based on the eight core components of a Mindfulness-Based Stress 

Reduction (MBSR) curriculum, as identified by Bergomi et al. (2014): 

1. Awareness of inner experience 

2. Awareness of outer experience 

3. Conscious action in the present 

4. An accepting, non-judgmental, compassionate attitude 

5. A non-reactive, decentered orientation 

 
2 https://www.vollerelan.de/intensiver-online-achtsamkeitskurs/ 
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6. An open, non-avoidant attitude 

7. Relativity 

8. Insightful understanding 

The aim of Mind2Full was to facilitate the progressive development of mindfulness skills over 

the course of the programme. It was theoretically grounded in the standard MBSR model (Santorelli 

et al., 2017) and integrated with the transactional model of stress (Lazarus & Folkman, 1984), which 

emphasises the role of cognitive appraisal and individual perception in shaping coping responses. In 

particular, the programme focused on the development of personal psychological resources, such as 

self-efficacy—defined as an individual's belief in their ability to produce desired outcomes (Hobfoll, 

1988). 

Moreover, Mind2Full encouraged participants to adopt a mindful and compassionate stance 

toward personal experience by drawing on cognitive frameworks that explore the interplay between 

perception and emotion (Ellis, 1985). A central element was the cultivation of self-compassion, 

guiding participants toward a non-judgmental attitude toward their perceived mistakes and 

shortcomings (Neff, 2003; Neff, 2023). This approach was intended to foster psychological flexibility, 

enabling individuals to disengage from over-identification with transient thoughts and emotions. 

A key focus of the programme was the promotion of emotional balance—supporting 

participants in stabilising emotional responses, reducing stress reactivity, and enhancing overall well-

being (Grossman et al., 2003). The overarching goal was to strengthen mindfulness through the 

consistent, daily practice of structured exercises and theoretically grounded material, ultimately 

equipping participants with the tools to manage stress more effectively and sustain psychological 

well-being. 

 

3.3 Online Self-Directed Compassion & Gratitude Program: ComGrat3 

The third online intervention was a four-week self-directed training programme designed to 

cultivate compassion and gratitude while incorporating elements commonly associated with 

mindfulness-based practices. The programme employed a range of techniques aimed at enhancing 

compassionate awareness, including non-judgmental presence, self-compassion, recognition of 

shared humanity, mindful engagement in challenging situations, and empathy-focused exercises. 

These components were supported by daily loving-kindness meditation and structured journaling to 

facilitate self-reflection. The intervention comprised 28 daily units and one introductory session. Each 

 
3 https://www.vollerelan.de/compassion-gratitude/ 
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morning at 6:00 a.m., participants received an email containing a brief psychoeducational text 

focused on themes related to compassion and/or gratitude, accompanied by a guided loving-kindness 

meditation. The psychoeducational content introduced key psychological and contemplative 

principles and provided an overview of empirical evidence supporting the effectiveness of 

mindfulness, compassion, loving-kindness meditation, and gratitude practices in promoting 

emotional well-being. Participants were instructed to complete a 10–12-minute loving-kindness 

meditation at home each day. This contemplative practice involved the intentional cultivation of 

compassion and benevolence toward an expanding circle of individuals—beginning with oneself, then 

extending to loved ones, acquaintances, strangers, and even individuals with whom one may 

experience interpersonal difficulties. While originating in Buddhist contemplative traditions, the 

practice has been adapted into secular mental health contexts due to its demonstrated benefits in 

fostering emotional balance and interpersonal connection. 

During the first two weeks, participants were introduced to various forms of loving-kindness 

meditation, encouraging them to experiment with different techniques. In the second half of the 

programme, participants were given the autonomy to select and continue with the practices they 

found most meaningful and effective. In addition to the morning meditation practice, a second 

automated email was sent each evening at 9:00 p.m., inviting participants to record their reflections 

in a gratitude journal. Journaling could be completed manually or digitally in a private and self-

directed format. At the outset of the programme, participants were provided with detailed guidance 

on how to engage consistently with the daily meditation, maintain a gratitude journal, and develop 

sustainable contemplative routines throughout the four-week intervention. 

The overarching objective of the programme was to support the cultivation of compassion 

and gratitude through regular, structured contemplative practice and daily reflection. In doing so, the 

intervention aimed to enhance emotional well-being, strengthen interpersonal connectedness, and 

promote psychological adaptability in the face of everyday stressors. 

 

4. Method 

This research project comprised four independent studies investigating the effectiveness of 

three different online self-directed training programmes aimed at improving psychological well-being. 

In each study, participants were randomly assigned to either an intervention group or a control 

group. One study included two separate intervention groups and a control group, allowing for a 

comparative analysis of two distinct training programmes. In all cases, participants in the control 

groups were offered access to the respective intervention after completing the post-intervention 
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measurement, in line with a waitlist control design. Each study employed a pre-test/post-test design, 

with three of the four studies additionally incorporating a follow-up measurement three months after 

the intervention. The assessment points were as follows: 

1. Baseline (pre-intervention) 

2. Post-intervention (immediately after programme completion) 

3. Follow-up (three months post-intervention) – included in Studies 1, 3, and 4 

To evaluate intervention effects, participants completed a set of validated self-report 

questionnaires at each relevant time point. These instruments were selected to measure the 

psychological capacities most directly targeted by each specific intervention, such as perceived stress, 

resilience, self-compassion, mindfulness, and gratitude. However, not all instruments were employed 

in every study. The measures used across the studies were: 

• Perceived Stress Questionnaire (PSQ; Fliege et al., 2023) 

– Four subscales: Worries, Tension, Joy, Demands 

• Perceived Stress Questionnaire (PSQ; Fliege et al., 2023) 

– Four subscales: Worries, Tension, Joy, Demands 

• Resilience Evaluation Scale (RE-RE) 

– Two subscales: Self-Confidence and Self-Acceptance 

• Self-Compassion Scale (SCS; Neff & Tóth-Király, 2022) 

– Six subscales: Self-Kindness, Self-Judgment, Common Humanity, Isolation, Mindfulness, 

Over-Identification 

• Multi-Component Gratitude Measure (MCGM, Morgan et al., 2017) 

– Six subscales: Feelings of Gratitude, Attitudes of Gratitude, Gratitude for the Positive in the 

Present, Gratitude in the Face of Suffering, Expressions of Gratitude, and Rituals and Practices 

of Gratitude 

• Comprehensive Inventory of Mindfulness Experiences (CHIME; Bergomi et al., 2015) 

– Eight subscales: Inner Awareness, Outer Awareness, Acting with Awareness, Accepting and 

Non-Judgmental Orientation, Decentering and Non-Reactivity, Openness to Experience, 

Relativity of Thoughts, and Insight 
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The selection of instruments was based on the specific focus of each training programme and 

the corresponding research questions. Full details regarding which measures were employed in which 

study are presented in the respective study subsections of this chapter. To assess the effects of the 

interventions, a mixed factorial repeated measures ANOVA was conducted for each study. This 

analytic approach enabled the examination of changes over time within subjects, differences 

between groups, and interaction effects between group and time. In the comparative study, 

intervention type was included as an additional between-subjects factor. This statistical framework 

allowed for a robust evaluation of the short-term and, where applicable, long-term effects of the 

online training programmes on psychological outcomes. 

 

5. Research Studies 

5.1 Evaluation of a Four-Week Online Resilience Training Program for Multiple Sclerosis 

Patients4 

Objective: Study 1 investigated the effectiveness of the four-week online self-directed 

resilience training programme—Resilienz im Alltag (RIA)—in promoting psychological well-being in 

individuals diagnosed with multiple sclerosis (MS). The study specifically explored whether the 

intervention could reduce perceived stress and enhance coping strategies, given the unique 

psychological challenges associated with the unpredictability of MS. 

Measures and Analysis: The study employed validated self-report instruments, including the 

Perceived Stress Questionnaire (PSQ; Fliege et al., 2023) with four subscales (Worries, Tension, Joy, 

Demands), and the Resilience Evaluation Scale (RE-RE) with two subscales (Self-Confidence and 

Regeneration). These instruments were administered at three time points (T1, T2, T3), and the data 

were analysed using a mixed factorial repeated measures ANOVA to assess main and interaction 

effects over time between the intervention and control groups. 

Results: Participants in the intervention group showed a significant reduction in perceived 

stress as measured by the PSQ total score, from pre- to post-intervention (T1–T2, p < .001, d = 0.984), 

with effects largely maintained at follow-up (T1–T3, p < .001, d = 0.692). Subscale analyses revealed 

statistically significant improvements in Worries, Tension, and Joy between T1 and T2. These gains 

persisted at T3, indicating sustained effects over time. The Demands subscale exhibited a positive but 

non-significant trend. In terms of coping, the RE-RE scale showed no significant change in the total 

score. However, there was a statistically significant improvement in the Regeneration Orientation 

 
4 This study was published Healthcare (Bock et al., 2024). Appendix A 
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subscale both at T2 and T3, while the Resistance-Regeneration subscale did not show significant 

change. After the main intervention period, the control group was granted access to the programme. 

Approximately two-thirds completed the training. A significant reduction in perceived stress was 

observed in this group between T2 and T3 (p = .002, d = 0.631), mirroring the effects seen in the 

intervention group and providing additional evidence for the training’s effectiveness. 

Conclusion: The findings provide clear evidence for the feasibility and effectiveness of self-

directed digital resilience training in individuals with MS. Significant improvements in perceived stress 

and regenerative coping indicate that such interventions can offer a valuable, accessible, and low-cost 

complement to conventional psychosocial care. Future studies should investigate differential 

outcomes based on disease stage, comorbidities, and baseline psychological functioning, and should 

further examine the mechanisms through which these interventions exert their effects. 

 

5.2 Can promoting compassion and gratitude through a four-week online training 

program improve women's mental health? A randomized controlled trial5  

Objective: Study 2 examined the efficacy of a self-directed online training programme—

ComGrat—designed to cultivate compassion and gratitude as psychological resources essential to 

women’s mental health. The study was conducted in the context of heightened psychological 

vulnerability following the COVID-19 pandemic, during which levels of stress, depression, and anxiety 

rose significantly, particularly among young women. At the same time, digitalisation created new 

opportunities for delivering mental health interventions. Grounded in the principles of positive 

psychology, this study aimed to determine whether a four-week digital intervention could improve 

compassion- and gratitude-related competencies in a female sample. 

Measures and Analysis: The study employed two standardised and validated instruments: 

the German version of the Self-Compassion Scale (SCS-G) and the German version of the Multi-

Component Gratitude Measure (MCGM-G). The SCS-G comprises six subscales (Self-Kindness, Self-

Judgment, Common Humanity, Isolation, Mindfulness, and Over-Identification), while the MCGM-G 

includes six subscales as well (Conceptual Understanding, Gratitude Frequency, Affective Gratitude, 

Attitudinal Gratitude, Gratitude Toward Others, and Expression of Gratitude). Assessments were 

conducted at baseline (T1) and immediately after the intervention (T2). A repeated measures ANOVA 

was used to examine differences over time between the intervention group and a waitlist control 

group. 

 
5 The study has been accepted to be published in BMC Women´s Health (26.06.2025): Appendix B 
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Results: The results demonstrated that participants in the experimental group exhibited 

statistically significant improvements in both self-compassion and gratitude from pre- to post-

intervention. For self-compassion, the total score on the SCS-G increased significantly between T1 

and T2 (p < .001), with a large effect size (Cohen’s d = 1.288). A strong group difference in favour of 

the experimental group was also observed at post-assessment (p = .001, d = 1.268). Similarly, scores 

on the MCGM-G improved significantly in the intervention group (p < .001), also reflecting a large 

effect size (d = 1.113), and a significant group difference favouring the experimental group (p < .001, d 

= 1.113). These findings confirm the efficacy of the ComGrat intervention in enhancing both 

psychological constructs. Moreover, a strong positive correlation was observed between self-

compassion and gratitude scores, suggesting a mutually reinforcing relationship between the two: 

participants who experienced higher levels of gratitude also reported higher levels of self-compassion 

and vice versa. 

Conclusion: This study provides strong evidence that a short, self-directed online programme 

can effectively enhance psychological competencies associated with well-being in women. 

Compassion and gratitude were shown to be both interrelated and responsive to digital intervention, 

supporting their conceptualisation as learnable and cultivable skills. The intervention demonstrated 

clear effects on both constructs, offering a low-cost, flexible, and accessible method for promoting 

mental health—particularly in contexts where traditional support services may be limited or 

unavailable. 

 

5.3 A Randomized Controlled Trial on the Long-term Effectiveness of Web-based 

Mindfulness and Self-compassion Interventions among Distance Learning Students6 

Objective: Study 3 investigated the comparative effectiveness of two self-directed, web-based 

mindfulness interventions in reducing academic stress and promoting psychological well-being 

among university students engaged in distance learning. The study aimed to determine whether a 

targeted programme focused on self-compassion and gratitude (ComGrat) would yield stronger and 

more sustained outcomes than a comprehensive mindfulness intervention (Mind2Full). This question 

was particularly relevant in the context of the increasing digitalisation of higher education and the 

elevated psychological strain reported by students in remote learning environments. 

Measures and Analysis: The study employed three validated self-report instruments: the 

Comprehensive Inventory of Mindfulness Experiences (CHIME) with eight subscales (Inner 

 
6 This study has been submitted to PLOS One and has gone through the second review. The current state is 
“Revision being processed” (26.06.2025). Appendix C 
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Awareness, Outer Awareness, Acting with Awareness, Accepting Attitude, Decentering and Non-

Reactivity, Openness to Experience, Relativity of Thoughts, Insightful Understanding), the Perceived 

Stress Questionnaire (PSQ) with four subscales (Worries, Tension, Joy, Demands), and the Self-

Compassion Scale (SCS) with six subscales (Self-Kindness, Self-Judgment, Common Humanity, 

Isolation, Mindfulness, Over-Identification). Data were collected at baseline (T1), immediately 

following the intervention (T2), and three months later (T3). A mixed factorial repeated measures 

ANOVA was used to evaluate the short- and long-term effects of each intervention across the 

measured outcomes. 

Results: A total of 98 students from the European University of Applied Sciences were 

randomly assigned to one of three groups: Mind2Full (n = 30), ComGrat (n = 31), or a waitlist control 

group (n = 37). Both intervention groups demonstrated statistically significant improvements from T1 

to T2 in mindfulness, self-compassion, and perceived stress compared to the control group (p < .001). 

At the three-month follow-up (T3), the ComGrat group maintained significantly greater reductions in 

perceived stress (p < .001, partial η² = 0.119) and higher levels of self-compassion (p < .01) relative to 

the Mind2Full group. These findings suggest that the more focused approach employed in ComGrat 

may have promoted deeper psychological engagement, reduced cognitive load, and yielded more 

durable outcomes. 

Conclusion: The results of this study underscore the potential benefits of tailoring 

mindfulness interventions to address specific psychological constructs, such as compassion and 

gratitude, rather than employing broader mindfulness curricula. While both programmes were 

effective in reducing stress and enhancing well-being in the short term, the targeted ComGrat 

intervention demonstrated superior long-term effects. These findings have meaningful implications 

for the design of mental health support in educational settings, particularly for distance learning 

populations. Institutions may benefit from integrating focused, low-threshold programmes like 

ComGrat into digital learning platforms to support psychological resilience, reduce academic stress, 

and improve overall student well-being. 

 

5.4 Resilience among Healthcare Staff: Assessing the Effectiveness of Digital Training 

via RCT7 

Objective: Nursing professionals are frequently exposed to high psychological and physical 

demands, such as emotional labour, high workloads, and persistent staffing shortages. These 

 
7 This study has been published in Journal of Clinical Psychology in Medical Settings: 
https://link.springer.com/article/10.1007/s10880-025-10085-1 Appendix D 

https://link.springer.com/article/10.1007/s10880-025-10085-1
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stressors significantly increase the risk of burnout and negatively impact mental well-being. 

Psychological resilience is widely regarded as a crucial protective factor in such contexts, associated 

with lower stress and improved mental health outcomes. However, conventional in-person training is 

often impractical in nursing due to shift work and time constraints. This study investigated the efficacy 

of a 28-day self-directed online resilience training programme (Resilienz im Alltag, RIA) developed 

specifically for nurses. The aim was to evaluate whether the intervention could significantly improve 

resilience and reduce perceived stress compared to a waitlist control group. 

Measures and Analysis: The study employed a randomised controlled trial (RCT) design with 

a total sample of 120 nurses working in Germany. Participants were randomly assigned to either the 

intervention group (RIA training) or a waitlist control group. The training consisted of 28 daily units 

comprising psychoeducational content, reflection exercises, and relaxation techniques, delivered in a 

flexible digital format. Outcome measures were collected at baseline (T1), immediately after the 

intervention (T2), and at a three-month follow-up (T3). Resilience was assessed using the Resilience-

Recovery (RE-RE) scale, and perceived stress was measured using the Perceived Stress Questionnaire 

(PSQ). Repeated measures ANOVAs were conducted to assess within-group and between-group 

effects over time. Effect sizes were calculated to evaluate the magnitude of observed changes. 

Results: Participants in the intervention group demonstrated a statistically significant 

improvement in resilience (p < .001, d = 0.6) and a strong reduction in perceived stress (PSQ total 

score: p < .001, d = –1.4) compared to the control group. These results indicate that the RIA 

programme was effective in enhancing core psychological capacities and mitigating perceived stress 

among nurses. The observed improvements were maintained at the three-month follow-up, 

supporting the intervention’s durability. 

Conclusion: This study offers empirical support for the efficacy of a brief, self-directed digital 

intervention designed to enhance resilience and reduce perceived stress in nursing professionals. The 

programme’s flexibility makes it well-suited for shift-based and time-constrained work environments, 

offering an accessible and scalable method for promoting mental health in healthcare settings. While 

the findings are promising, further research is needed to explore long-term effects and broader 

outcomes, such as job satisfaction and staff retention. 

 

5.5 Current Studies on Resilience and Mindfulness-Based Interventions 
Several additional studies have been initiated and are expected to be completed in 2025/26, 

expanding the evidence base for digital interventions targeting diverse populations: 
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• Resilience training to enhance life satisfaction among cancer patients: In collaboration with 

the University of Mainz, this large-scale study involves 600 cancer patients. It examines the 

effectiveness of resilience training in improving life satisfaction and psychological well-being 

within the context of chronic illness and medical treatment. 

• Resilience training for stress reduction and life satisfaction among patients with chronic 

pain: Conducted in partnership with a neurological department, this study includes 50 

individuals experiencing chronic pain. It focuses on assessing how resilience-focused 

interventions can alleviate stress and enhance quality of life in this population. 

• Mindfulness training for stress reduction among employed women with young children: 

This study explores the impact of mindfulness-based interventions on stress levels and 

emotional well-being among working mothers, a demographic often facing high psychological 

demands due to dual roles at work and home. 

• Resilience training for stress reduction among male shift workers in the steel industry: 

Aimed at examining occupational stress in physically demanding environments, this study 

focuses on male shift workers in steel production. The goal is to evaluate how resilience 

training can support mental health and workplace coping strategies in industrial settings. 

• Resilience training for aviation personnel (pilot project with Condor Airlines): This pilot 

study, developed in cooperation with Condor Airlines, investigates a new digital resilience 

programme tailored for aviation staff, particularly pilots. The intervention aims to strengthen 

psychological resilience and stress management in high-responsibility, high-stakes 

professional settings. 

Together, these studies contribute to the growing body of research on scalable, evidence-

based psychological interventions that support mental health and life satisfaction across a wide range 

of occupational and clinical populations. 

 

 

6. Discussion 

This dissertation set out to evaluate the feasibility and effectiveness of self-directed, digitally 

delivered stress-reduction programmes—specifically resilience training, mindfulness training, and 

compassion and gratitude training—across four empirical studies involving different population 

groups. Against the backdrop of rising psychological stress following the COVID-19 pandemic and the 

increasing digitisation of healthcare, this research sought to understand whether brief, structured, 
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online interventions could provide scalable, low-threshold support for improving mental health and 

psychological functioning. Across all four studies, the interventions were found to be effective in 

promoting key psychological competencies—resilience, mindfulness, self-compassion, and 

gratitude—and in reducing perceived stress. These results not only support the use of digital tools in 

mental health promotion but also align with broader theoretical frameworks within positive 

psychology, cognitive-behavioural therapy, and contemplative science. 

Study 1, conducted among individuals with multiple sclerosis (MS), demonstrated that the 

RIA resilience programme significantly reduced perceived stress and improved stress recovery over a 

sustained period. While the RE-RE scale's overall resilience score did not increase significantly, the 

Regeneration subscale showed a consistent improvement, indicating that digital training can 

effectively address disease-related stress even in medically vulnerable populations. 

Study 2, involving young women, found that the ComGrat programme significantly increased 

both self-compassion and gratitude. Large effect sizes and a strong positive correlation between the 

two constructs suggest that these emotional resources are both learnable and mutually reinforcing. 

The findings are particularly relevant for supporting women's mental health in contexts of heightened 

psychological vulnerability, such as post-pandemic recovery or work-family role conflict. 

Study 3, which compared the Mind2Full and ComGrat programmes in a sample of distance 

learning students, revealed that while both interventions reduced perceived stress and enhanced 

mindfulness, the ComGrat group exhibited more durable effects on self-compassion and stress 

reduction at the three-month follow-up. This highlights the importance of emotional resource-

building, such as compassion and gratitude, as complementary or even superior to general 

mindfulness training in some contexts. 

Study 4 focused on nurses—a population characterised by high occupational stress—and 

found statistically significant improvements in resilience and strong reductions in perceived stress 

following participation in the RIA training. The digital and flexible format of the intervention proved 

to be highly compatible with the time constraints of shift work, reinforcing the practical value of 

these interventions in demanding professional environments. 

Taken together, these studies demonstrate that short, self-guided digital interventions can 

have a substantial impact on psychological health. The consistent reduction in stress and 

enhancement of emotional and cognitive resilience across varied populations—including patients 

with chronic illness, university students, women, and healthcare professionals—suggests that these 

tools are not only effective but also highly adaptable to different demographic and contextual needs. 
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These findings carry several important implications. First, they offer practical, low-cost 

strategies for institutions seeking to support employee or student mental health without heavily 

relying on clinical infrastructure. Second, they demonstrate that psychological capacities such as self-

compassion, gratitude, and resilience are not fixed traits but developable skills, particularly through 

structured practice supported by psychoeducation and reflection. Third, they confirm the viability of 

self-directed formats in digital mental health care—a mode of delivery well-suited for today's hybrid 

and asynchronous lifestyles. From a theoretical perspective, the results substantiate models of 

resilience and mindfulness as dynamic, trainable processes. They further validate the integration of 

compassion and gratitude into stress-reduction frameworks, highlighting the emotional and 

interpersonal dimensions of psychological well-being. Future research should continue to explore the 

mechanisms through which these interventions produce their effects, including neural, behavioural, 

and social pathways. Longitudinal designs are needed to assess the durability of outcomes, and 

comparative studies could illuminate differential effects by demographic variables such as age, 

gender, and occupational role. Additionally, studies should examine real-world implementation at 

scale, such as integration into institutional wellness policies, public health campaigns, or digital 

healthcare platforms. 

In conclusion, this dissertation provides robust empirical support for the effectiveness of 

short, self-directed digital interventions targeting resilience, mindfulness, compassion, and gratitude. 

These findings contribute meaningfully to the ongoing development of digital mental health 

strategies and offer timely, evidence-based approaches to support psychological well-being in an 

increasingly complex and digitally mediated world. 
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Abstract  

Stress poses a significant challenge to the well-being and academic performance of distance learning 

students. While web-based mindfulness interventions have been shown to be effective in reducing 

stress, it remains unclear whether targeted approaches that focus on specific mindfulness 

components, such as self-compassion and gratitude, provide greater long-term benefits than 

comprehensive programmes. The present study was a randomised controlled trial (RCT) involving 98 

distance learning students, who were randomly assigned to either a comprehensive mindfulness 

training group (Mind2Full), a targeted intervention group focusing on self-compassion and gratitude 

(ComGrat), or a control group. The sample distribution comprised 30 participants in the Mind2Full 

group, 31 in the ComGrat group, and 37 in the control group. The duration of both interventions was 

four weeks, with assessments conducted at baseline (T1), immediately post-intervention (T2), and 

three months later (T3). The results obtained revealed significant short-term improvements in 

mindfulness, self-compassion, and perceived stress in both intervention groups in comparison to the 

control group (p < .001). At T3, the ComGrat group exhibited sustained reductions in perceived stress 

(effect size: partial η² = 0.119, p < .001) and self-compassion (p < .01) when compared to Mind2Full. 

These results underscore the potential of targeted interventions such as ComGrat to yield greater 

sustained benefits by reducing cognitive load and promoting deeper engagement with core 

mindfulness practices. The study's limitations encompass potential sample bias, such as 

overrepresentation of female participants, and reliance on self-reported measures. Nevertheless, this 

research offers a unique contribution by comparing comprehensive and targeted mindfulness 

interventions, emphasising the importance of tailoring mindfulness programs to specific populations 

for optimal long-term outcomes. The broader implications of this research suggest that institutions 

could integrate focused mindfulness programs, such as ComGrat, into student support services and 

digital learning platforms to enhance psychological resilience, reduce stress, and support the well-

being of distance learners in a scalable and accessible manner. Clinical Trial Registration: German 

Clinical Trials Register (DRKS), Identifier: DRKS00030973. 

. 

Introduction 

Stress is a well-documented challenge affecting students' well-being and academic performance (1). 

The rise of digital learning environments, accelerated by the COVID-19 pandemic, has increased the 

number of distance learners worldwide (2). These students face unique challenges (3), such as 

reduced personal interaction with peers and instructors, necessitating greater self-discipline (4,5). 

While the flexibility of online learning makes it an attractive option for many, distance learners often 

juggle multiple roles, such as employee, parent, and student (6). This balancing act exacerbates stress 

levels, particularly in the absence of peer support and interaction, underlining the need for 

accessible, internet-based interventions. 

Stress among students encompasses a broad spectrum of psychological and emotional challenges, 

including anxiety, depression, and feelings of overwhelming (7,8,9). These challenges can impair 

academic performance, diminish quality of life, and increase the risk of mental health issues such as 

sleep disorders, substance abuse, and burnout. A meta-study by Chandler and Reid (10) highlighted 

how stress impairs cognitive functioning and exacerbates mental health risks, while Lipson et al. (11) 

linked unmanaged stress to lower grades, higher dropout rates, and overall deterioration in well-

being. Although traditional students often benefit from peer networks that help mitigate stress 

(12,13), distance learners face reduced opportunities for direct engagement with peers and 

instructors, making them more reliant on digital resources (14). For instance, a survey of 5,721 

German distance learners revealed significantly elevated stress levels resulting from the competing 
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demands of academic, professional, and personal roles (15). This underscores the critical importance 

of addressing the unique stressors experienced by distance learners and tailoring interventions to 

their needs (16).  

Research suggests that mindfulness can help students cultivate a greater awareness of their stressors, 

enabling more adaptive coping strategies (17-20). Additionally, self-compassion provides a framework 

for addressing feelings of inadequacy or overwhelm by encouraging individuals to treat themselves 

with kindness rather than self-criticism, which is especially pertinent for distance learners who often 

lack immediate support from peers or instructors (21,22). Gratitude further complements this by 

shifting focus away from stressors to positive aspects of one’s experience, fostering a sense of 

connection and emotional balance, even in isolated environments (23,24). To address the complex 

stressors faced by distance learners, interventions that promote psychological resilience and 

emotional well-being are essential. 

Several internet-based programs in Germany, such as the StudiCare Stress Program (25) and the 

HelloBetter Stress Management Course (26), have been developed and scientifically evaluated to 

address these challenges. These programs provide evidence-based interventions, often incorporating 

cognitive-behavioral therapy techniques and offering diverse modules for stress reduction. While 

effective, such programs primarily aim to provide general coping strategies and do not specifically 

compare targeted versus comprehensive approaches or explicitly incorporate learning theories like 

Cognitive Load Theory (CLT) (27,28) and Spaced Repetition Theory (SRT) (29) into their design. 

This study examines how the psychological constructs of mindfulness, self-compassion, and gratitude 

can address these challenges by enhancing emotional resilience, improving stress management, and 

fostering overall well-being among distance learners. By comparing two structured 28-day 

interventions—a comprehensive mindfulness program (Mind2Full) and a targeted intervention 

focusing solely on self-compassion and gratitude (ComGrat)—this study offers a novel contribution to 

the field. Unlike existing programs, the ComGrat intervention leverages CLT to minimize extraneous 

cognitive load and SRT to strengthen memory retention through consistent practice. The rationale for 

this design is grounded in the unique demands placed on distance learners, who often face high 

cognitive loads due to multitasking, fragmented attention, and limited support structures. By applying 

CLT, the intervention reduces unnecessary complexity, making it more cognitively accessible. Similarly, 

the use of SRT allows for structured repetition, which is crucial for embedding core emotional skills in 

learners with constrained time and attention spans. These frameworks thus informed the decision to 

compare a targeted, simplified intervention with a broader, more comprehensive program. This 

integration of learning theories not only enhances the immediate usability of the program but also 

supports the development of sustainable emotional skills. Exploring how targeted approaches, such 

as those focusing on self-compassion and gratitude, compare to broader mindfulness programs can 

provide valuable insights into tailoring interventions for specific populations. 

 

1.1. Targeted vs. Comprehensive Mindfulness: The Roles of Self-Compassion and Gratitude 

Mindfulness-Based interventions (MBIs) are widely recognized for their effectiveness in reducing 

stress and improving psychological well-being (18,19,20). MBIs are structured programs designed to 

cultivate mindfulness—a state of present-moment awareness and nonjudgmental acceptance of 

thoughts, feelings, and bodily sensations—through practices such as meditation, mindful breathing, 

and body scans (30). Meta-analyses have consistently demonstrated that both structured and self-

directed MBIs can alleviate symptoms of stress, anxiety, and depression while enhancing academic 

performance among student populations (31-39). Typically spanning four to eight weeks, these 
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programs involve daily mindfulness practices ranging from 10 to 45 minutes. However, most MBIs 

integrate a wide variety of mindfulness techniques, such as meditation, body scans, and mindful 

movement (40,41,42), which can make it challenging to pinpoint the specific contributions of 

individual components like self-compassion and gratitude. 

Self-compassion and gratitude, often included within broader mindfulness frameworks, have been 

independently shown to reduce stress and improve psychological well-being (21,43). Meta-analyses 

on self-compassion (22,44,45) and gratitude interventions (23,24,46) have confirmed their ability to 

decrease depression, anxiety, and self-criticism while enhancing resilience and emotional well-being. 

Research has also highlighted the benefits of self-compassion for improving coping mechanisms 

during stressful situations, including online learning contexts (47). Similarly, gratitude practices have 

been associated with increased positive affect and improved interpersonal relationships, which are 

particularly beneficial in mitigating the isolation often experienced by distance learners (23). Despite 

this evidence, studies explicitly examining the combined effects of self-compassion and gratitude 

remain scarce, particularly for distance learners who face unique stressors such as role conflict, social 

isolation, and reduced access to support systems. 

This study addresses this gap by directly comparing a comprehensive mindfulness program 

(Mind2Full) with a targeted intervention focusing solely on self-compassion and gratitude (ComGrat). 

This comparison builds upon prior research by isolating the effects of these two constructs, allowing 

for a more precise evaluation of their combined impact. While previous studies have evaluated the 

efficacy of broader mindfulness programs, few have systematically investigated whether targeted 

interventions might yield greater benefits for specific populations, such as distance learners. For 

instance, a comparison of Mindfulness-Based Stress Reduction (MBSR) and Mindful Self-Compassion 

(MSC) programs found that MSC resulted in greater improvements in self-compassion and emotional 

resilience, despite both programs effectively reducing stress (48,49). Similarly, meta-analyses of 

gratitude-focused interventions have highlighted their capacity to enhance well-being and reduce 

symptoms of depression and anxiety, often exceeding the effects of broader mindfulness practices 

(23). By focusing on the specific constructs of self-compassion and gratitude, the ComGrat 

intervention aims to address the stressors unique to distance learners more effectively than a general 

mindfulness approach. This study builds on recent findings suggesting that targeted interventions 

may not only enhance psychological outcomes by reducing cognitive load but also foster deeper 

engagement and more sustainable long-term benefits. 

1.3. Theoretical Basis for the Interventions 

The study is grounded on the Cognitive Load Theory (CLT) (27,28) and the Spaced Repetition Theory 

(SRT) (29). CLT suggests that the human mind has a finite capacity for processing information. By 

carefully designing intervention materials to minimize extraneous cognitive load, unnecessary 

elements or distractions, such as overly complex instructions, unrelated theoretical concepts, or 

extraneous visuals, were excluded. Instead, materials were structured to focus solely on the core 

elements of self-compassion and gratitude. Each exercise was presented in simple, clear language to 

ensure participants could fully engage with the practices without cognitive overload (50,51). The 

ComGrat intervention, which emphasizes self-compassion and gratitude, minimizes unnecessary 

cognitive demands by narrowing its focus to two core mindfulness practices. This deliberate 

simplification aligns with CLT’s recommendation to reduce split attention and avoid integrating 

unrelated or competing tasks that may distract from the primary learning goals. This streamlined 

approach reduces distractions from learning multiple techniques simultaneously and aligns with 

evidence that a reduced cognitive load facilitates greater depth of processing and better retention of 

core content (52). In this study, the application of CLT supports the hypothesis that participants in the 
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ComGrat group will experience more effective engagement and learning compared to those in a 

broader mindfulness program, such as Mind2Full, which introduces new exercises daily. By focusing 

on only two components, participants can internalize the concepts at their own pace, 

accommodating individuals with varying levels of cognitive resilience. This adaptability enhances the 

intervention’s efficacy in heterogeneous groups (53). 

Additionally, SRT suggests that repeated exposure to the same material over time enhances long-

term retention. In the ComGrat intervention, repetition was operationalized by delivering the same 

two core mindfulness exercises—one focused on self-compassion and the other on gratitude—every 

day for 28 days. These exercises were carefully timed to balance engagement and reinforcement, 

ensuring participants could revisit and internalize these practices consistently. The daily repetition 

was supplemented with reflective prompts, which were designed to strengthen the emotional 

resonance and cognitive connection to the core practices. This approach aligns with SRT’s principles 

of distributing learning opportunities to avoid cognitive fatigue while promoting consolidation over 

time (54,55). Research on SRT has demonstrated that revisiting core practices through consistent 

repetition strengthens memory consolidation and promotes the automation of skills (54,55). Unlike 

the Mind2Full course, which introduces a variety of new mindfulness exercises daily, the ComGrat 

intervention repeats the same core exercises over the 28-day program. This repetition reinforces self-

compassion and gratitude, promoting the long-term internalization of these practices. Evidence from 

studies on repetitive learning supports the hypothesis that this design will result in deeper skill 

consolidation and more sustainable emotional benefits (56,57). 

The integration of CLT and SRT provides a comprehensive framework for understanding the design 

and predicted effectiveness of the ComGrat intervention. While CLT explains how reducing 

extraneous cognitive load allows participants to engage more deeply with self-compassion and 

gratitude, SRT highlights the importance of timing and structured repetition, ensuring participants 

have consistent opportunities to revisit and reinforce these practices. By carefully calibrating the 

frequency and timing of the exercises, the intervention was designed to optimize memory retention 

while minimizing the risk of cognitive fatigue. Together, these theories suggest that ComGrat 

optimizes both immediate and long-term outcomes by combining cognitive efficiency with memory 

consolidation. This framework justifies the hypothesis that the targeted, repetitive nature of ComGrat 

will yield superior reductions in perceived stress and longer-lasting emotional resilience compared to 

the more generalized Mind2Full approach. 

In line with these theoretical underpinnings, both interventions were structured to last 28 

consecutive days, with participants engaging in manageable daily exercises. The Mind2Full 

intervention, based on the principles of Mindfulness-Based Stress Reduction (MBSR) (58), offers a 

diverse array of mindfulness practices, fostering general mindfulness skills. In contrast, the ComGrat 

intervention combines elements of Mindfulness-Based Compassion Learning (MBCL) (46) and Mindful 

Self-Compassion (MSC) (59,60), along with a focused gratitude intervention (61,62). This targeted 

approach leverages the combined strengths of CLT and SRT to reduce cognitive load while reinforcing 

self-compassion and gratitude through daily repetition. By facilitating deeper emotional engagement 

and sustained practice, this design aligns with evidence that targeted, repeated interventions are 

particularly effective in reducing perceived stress and promoting emotional well-being over time (63). 

 

 

Table 1. Mapping of Theoretical Frameworks to Intervention Design Components 
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Theoretical 
Concept 

Design Principle Description ComGrat 
Intervention 

Mind2Full 
Intervention 

Cognitive Load 
Theory (CLT) 

Minimize 
extraneous 
cognitive load 

Reduce 
complexity 

Focuses on two 
core practices 
(self-compassion 
and gratitude) 

Introduces a new 
mindfulness 
exercise each day 

Cognitive Load 
Theory (CLT) 

Simplify and 
structure 
materials 

Deliver content 
clearly 

Daily exercises 
delivered in a 
consistent format 

Varied 
instructions and 
techniques 

Cognitive Load 
Theory (CLT) 

Avoid split 
attention and 
distractions 

Reduce cognitive 
strain 

Repeats same 
practices to focus 
engagement 

Multiple 
simultaneous 
practices may 
increase load 

Spaced Repetition 
Theory (SRT) 

Reinforce learning 
through daily 
repetition 

Enhance long-
term retention 

Repeats same two 
exercises daily for 
28 days 

Practices rotate 
daily 

Spaced Repetition 
Theory (SRT) 

Encourage 
automation 

Build habits Promotes 
automatic coping 
skills 

Limited 
automation due 
to content variety 

This table illustrates how Cognitive Load Theory (CLT) and Spaced Repetition Theory (SRT) informed 

the design of the two mindfulness interventions implemented in the study. ComGrat employed 

focused content and daily repetition, whereas Mind2Full incorporated a broader range of techniques 

with greater variation. 

 

1.4. Hypothesis 

The objective of this study is to examine the immediate (T2) and long-term (T3) impacts of two four-

week self-directed web-based mindfulness interventions on the mindful-ness skills, self-compassion 

skills, and subjective perception of stressors in distance learning students. To investigate this 

question, two experimental groups (EG) and one control group (CG) were subjected to testing prior to 

the intervention (T1), immediately after the interventions (T2), and three months after the 

interventions ended (T3). The two experimental groups (EGs), designated A and B, each participated 

in a four-week self-directed web-based intervention. Group A was subjected to the comprehensive 

mindfulness intervention, Mind2Full, while Group B was subjected to the self-compassion and 

gratitude intervention, ComGrat. The study proposed three hypotheses to assess the short- and long-

term effects of the interventions on mindfulness skills, self-compassion, and stress perception. 

Hypothesis 1: Mindfulness Skills 

H1a: Participants in both experimental groups (Mind2Full and ComGrat) will show a significant 

improvement in mindfulness skills immediately after the intervention (T2) compared to the control 

group. 

H1b: Participants in the Mind2Full group will show a greater improvement in mindfulness skills at T2 

than participants in the ComGrat group, due to the exposure to all mindfulness skills.  

H1c: Both experimental groups will maintain a significant improvement in mindfulness skills three 

months after the intervention (T3), with the Mind2Full group expected to show stronger long-term 

effects due to the comprehensive nature of the intervention. 

Hypothesis 2: Self-Compassion 
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H2a: Participants in both experimental groups (Mind2Full and ComGrat) will exhibit a significant 

increase in self-compassion immediately after the intervention (T2) compared to the control group. 

H2b: Participants in the ComGrat group will show a significantly greater improvement in self-

compassion at T2 than those in the Mind2Full group, as this intervention specifically focuses on self-

compassion and gratitude. 

H2c: The ComGrat group will exhibit significantly higher levels of self-compassion three months after 

the intervention (T3) compared to the Mind2Full group, as the focused nature of the intervention is 

expected to have a stronger long-term impact. 

 

Hypothesis 3: Perceived Stress 

H3a: Participants in both experimental groups (Mind2Full and ComGrat) will report a significant 

reduction in perceived stress immediately after the intervention (T2) compared to the control group. 

H3b: The reduction in perceived stress will be similarly strong in both experimental groups at T2, as 

both interventions contain mindfulness elements that target stress reduction.  

H3c: The ComGrat group will show a significantly greater reduction in perceived stress three months 

after the intervention (T3) compared to the Mind2Full group, due to the long-term effects of the 

focused intervention. 

 

Materials and Methods 

The study was approved by the ethics committee of the European University of Applied Sciences 

(EKEFH02/22), and all participants provided written consent. A randomised controlled trial (RCT) 

design was employed, with assessments conducted at three time points: baseline (T1), immediately 

after the intervention (T2), and three months post-intervention (T3).The study was conducted 

between 4 February and 17 June 2023. Participants were recruited via a centralized email distributed 

to all active distance learning students at the European University of Applied Sciences through their 

institutional student accounts. The recruitment email detailed the study's objectives, procedures, and 

eligibility criteria, emphasizing the voluntary nature of participation. Students enrolled in bachelor's 

or master's degree programs with internet access were eligible to participate, and no additional 

exclusion criteria were applied to ensure broad participation representative of the student body. This 

figure refers to the total sample size required for detecting a within-subject main effect across three 

time points in a repeated-measures design, not per group. The calculation was based on a small-to-

moderate effect size (f = 0.25), with three measurements, a correlation among repeated measures of 

0.5, and a nonsphericity correction of 1, as implemented in G*Power.The required sample size was 

calculated using G*Power (64), with an effect size of d=0.25, an alpha error probability of α = 0.05, 

and a beta error probability of β = 0.95, resulting in a minimum total sample size of 54 participants. 

These parameters adhere to standard conventions in psychological research, ensuring adequate 

statistical power to detect small to medium effects, which are typical in studies on mental health and 

mindfulness interventions. The selection of an effect size of d=0.25 was informed by prior studies 

employing methodologies analogous to those employed in the present study (65,66), which reported 

effect sizes of a similar magnitude in the context of web-based mindfulness and self-compassion 

interventions. These interventions have been demonstrated to engender significant enhancements in 

mental health outcomes, encompassing mindfulness, self-compassion, and psychological well-being, 

thereby establishing a foundation for the assumed effect size in this study. The alpha error of α = 0.05 
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and the beta error of β = 0.95 were selected to balance the risk of Type I and Type II errors, aligning 

with established practices in psychological research. Furthermore, the power analysis incorporated 

the repeated measures design, which enhances statistical power by reducing within-subject 

variability, thereby ensuring the robustness and reliability of the study's findings. However, following 

data cleaning procedures—including outlier removal and exclusion due to missing data—the final 

analytic sample comprised approximately 30 participants per group (N = 98 total). While this 

reduction still permits the detection of within-subject effects in a repeated-measures design, we 

acknowledge that the power to detect small between-group differences may have been 

compromised. This limitation is noted in the discussion section as a factor that may account for non-

significant post hoc comparisons between groups despite significant within-group improvements. 

2.1. Format and Content of the Interventions 

The Mind2Full and ComGrat interventions were designed with a similar methodology. The 

interventions were conducted over a 28-day period and were disseminated automatically via email 

using a web-based campaign system tool. Each intervention comprised exercises that collectively 

amounted to 15–20 minutes of daily practice.  The Mind2Full and ComGrat interventions were 

designed, developed, implemented, and conducted by a psychologist and certified mindfulness 

trainer, meditation teacher, and stress management coach. Participant adherence to the intervention 

was indirectly monitored through tracking email engagement, such as how often the intervention 

emails were clicked or opened. However, as this metric does not confirm whether participants 

completed the exercises, it has not been reported in the study. Instead, we relied on participants' 

signed commitment during registration, in which they expressed their willingness to dedicate 20 

minutes per day to the intervention exercises. Examples of the intervention emails and 

psychoeducational materials can be found in Supplementary File 1. 

2.1.1. Mindfulness Intervention: Mind2Full 

The Mind2Full intervention comprised 28 units, in addition to an introductory unit. Each morning 

between 6:00 and 7:00 am, participants received a daily email containing three videos: a mindfulness 

impulse, office yoga exercises, and meditation. The content of the mindfulness impulses was diverse, 

comprising a range of practical exercises. These techniques included mindful breathing, mindful 

eating, awareness of thoughts, emotional regulation strategies and grounding techniques. The 

objective was to provide participants with the capacity to integrate these techniques into their daily 

routines. To illustrate, a mindfulness impulse might comprise a brief exercise on mindful walking, 

encouraging participants to focus on the sensation of each step and the environment around them, 

or an encouragement to record feelings and thoughts throughout the day. The office yoga exercises 

were designed in such a way that they could be performed by any individual, regardless of their level 

of experience or access to specialized equipment. The exercises focused on gentle stretching, 

including neck rolls, seated twists, and shoulder shrugs. These could be performed on a chair at home 

or in the workplace. The objective was to reduce physical tension and encourage relaxation, even in a 

restricted work environment. For instance, participants may be instructed in the performance of a 

fundamental seated forward bend, which serves to relieve muscular tension in the lumbar and 

shoulder regions. The meditations were adaptable, allowing participants to engage in the practice in 

any comfortable position or space. The meditations comprised a series of guided visualizations, body 

scans and breath awareness practices. To illustrate, a typical meditation session might comprise a 

guided body scan, whereby participants direct their attention to each part of their body, identifying 

any areas of tension and consciously relaxing those regions. The adaptability of the meditation 

practices permitted participants to engage in the sessions in a manner that was consistent with their 

individual preferences and circumstances. The introductory unit provided an overview of the course 
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structure, a general introduction to mindfulness, and practical advice for successfully completing the 

course. The course encompassed eight fundamental elements of the Mindfulness-Based Stress 

Reduction (MBSR) programme. The eight components of the course were as follows: 1) awareness of 

inner experience, 2) awareness of outer experience, 3) conscious action in the present, 4) an 

accepting, non-judgmental, self-compassionate, grateful attitude, 5) a non-reactive, decentered 

orientation, 6) an open, non-avoidant attitude, 7) relativity, and 8) insightful understanding (67). This 

comprehensive design ensured that participants could readily incorporate mindfulness into their daily 

routines, irrespective of their prior experience or current circumstances. 

The intervention was theoretically grounded in the standard MBSR curriculum (68) and aligns with 

the transactional model of stress, which emphasizes the critical role of personal perception and 

appraisal in stress and coping (69). The intervention also fostered the development of personal 

resources, including self-efficacy (70), a mindful and stress-reducing interpretation of events, a 

compassionate and accepting attitude towards oneself, the ability to detach from thoughts and 

emotions, and the capacity to maintain emotional balance (71). 

2.1.2. Self-compassion and Gratitude Intervention: ComGrat 

The second four-week web-based intervention was centered on the themes of self-compassion and 

gratitude, building on two of the components also found in the Mind2Full intervention. The objective 

of the intervention was to cultivate the development of self-compassion and gratitude, encompassing 

non-judgmental awareness, self-self-compassion, recognizing shared humanity, applying mindfulness 

in challenging situations, and empathy-enhancing exercises (72). This was achieved through the 

engagement in loving-kindness meditations (LKM) (73) and the maintenance of a gratitude journal 

(74). LKM is a systematic practice that involves directing feelings of kindness and compassion towards 

oneself, loved ones, neutral individuals, and even those with whom one has conflicts. For example, 

participants may recite phrases such as "May I be happy, may I be healthy," gradually extending these 

aspirations to others. In the initial two-week period, participants were introduced to the various 

forms of this meditation, including focusing on specific individuals or broadening the focus to larger 

groups. Subsequently, participants were encouraged to select and practice the form that was most 

resonant with them. 

Gratitude journaling entailed a daily reflection on aspects of life for which participants expressed 

gratitude. It was recommended that participants maintain a daily journal, either digitally or manually, 

and engage in a reflection on gratitude in the evening. The guidelines recommended the listing of 

three to five specific instances per day, such as a positive interaction, a moment of beauty, or a minor 

accomplishment. To illustrate, a participant might record a gratitude-related experience such as, 

"Today, I am grateful for the warm cup of coffee that energized my morning," or "I appreciate the 

support I received from my colleague." The objective of this practice was to alter the focus of 

attention from sources of stress to positive experiences, thereby reinforcing a mindset of 

appreciation and resilience. Meta-studies have demonstrated the positive psychological effects of 

gratitude journaling (75,76). This technique, which gained popularity in the early 2000s, entails 

individuals regularly recording the things for which they are thankful. Gratitude journaling is a widely 

utilized technique in positive psychology (61). It helps individuals shift their focus from perceived 

deficiencies to acknowledging and appreciating existing blessings, thereby fostering a more optimistic 

perspective. The available evidence suggests that maintaining a gratitude journal can facilitate the 

development of humility (77) and enhance overall well-being (78,79).  

The participants were provided with a daily email comprising a LKM, instructions for the meditation, 

and a prompt to reflect on their gratitude entries. Moreover, the daily emails incorporated a 
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psychoeducational element. The psychoeducational content was designed to facilitate a more 

profound comprehension of self-compassion and gratitude. To illustrate, one email might elucidate 

the concept of self-compassion by elucidating how it entails treating oneself with the same 

benevolence and comprehension as one would extend to a friend in need. Another email might 

examine the advantages of gratitude, underscoring research indicating that the regular 

acknowledgement and appreciation of favourable aspects of life can enhance overall well-being. The 

aforementioned emails served the dual purpose of pedagogical instruments and subtle prompts, 

encouraging the integration of these concepts into daily life through the practice of meditation and 

journaling. 

Both interventions place an emphasis on meditation, which has been demonstrated to confer a 

multitude of benefits in numerous studies (80). This highlights its efficacy in mitigating stress and 

anxiety, as well as enhancing overall mental well-being. It has been demonstrated that the practice of 

meditation can also exert a beneficial effect on personal self-compassion skills (81). A meta-analysis 

conducted by Wilson et al. (82) indicates that self-compassion-related therapies are generally 

effective in improving psychological outcomes, such as reducing depression, anxiety, and stress, while 

increasing well-being and life satisfaction. A meta-analysis conducted by Zeng et al. (83) focusing on 

the LKM revealed that the LKM has a significant positive effect on self-compassion, along with other 

psychological benefits, including an increase in positive emotions and a reduction in negative 

emotions. It can be reasonably inferred that the practice of loving-kindness meditation may prove an 

efficacious strategy for enhancing emotional well-being and fostering a more benevolent disposition 

among distance learners. In conclusion, the evidence suggests that meditation is an effective method 

for alleviating anxiety and stress. The LKM, in particular, has been shown to be beneficial for fostering 

a kind and caring approach. 

In conclusion, the Mind2Full was a comprehensive, self-directed online intervention encompassing 

the full spectrum of mindfulness, whereas ComGrat was a concentrated, self-directed online 

intervention focusing on two pivotal aspects of mindfulness: self-compassion and gratitude. The 

effects of mindfulness training, self-compassion training and gratitude training on stress have been 

separately examined in research studies. The combination of self-compassion and gratitude is now to 

be examined on the hypothesis that a focused approach might result in even stronger positive effects 

due to the smaller cognitive load in comparison to standard comprehensive mindfulness approaches.  

2.2. Questionnaires 

In order to test this hypothesis, three questionnaires were administered: the CHIME, the PSQ, and 

the SCS. The selection was guided by their ability to capture core cognitive and emotional outcomes 

aligned with the intervention’s theoretical underpinnings. Specifically, the CHIME (Comprehensive 

Inventory of Mindfulness Experiences) reflects increased attentional regulation and emotional 

awareness, which are expected outcomes of mindfulness practice and reduced cognitive overload 

(CLT) (17,27). The PSQ (Perceived Stress Questionnaire) captures changes in subjective stress 

appraisal, which may decrease as cognitive load is minimized and emotion regulation skills improve 

through repetitive training (CLT and SRT). The SCS (Self-Compassion Scale) assesses self-kindness, 

emotional resilience, and reduced self-criticism—core targets of the ComGrat intervention—and is 

particularly suited to detect skill acquisition resulting from structured, repeated practice as theorized 

in SRT. Together, these tools offer a robust measure of the key outcomes the interventions aimed to 

produce through reduced complexity (CLT) and enhanced repetition (SRT). 
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Participants completed pre- and post-intervention self-assessment questionnaires (T1, T2, and T3) 

online to measure mindfulness skills, perceived stress, and perceived levels of self-compassion and 

gratitude, respectively. To ensure the authenticity and independence of responses, participants were 

required to set up a unique password during registration. This password was created using a 

combination of their mother’s name, father’s name, birth city, and birthday, ensuring it was both 

secure and personal. Participants used this password for identification each time they accessed the 

questionnaires, preventing unauthorized access and maintaining data integrity. These measures 

ensured that all responses could be reliably attributed to the intended participants, while 

safeguarding their privacy. 

2.2.1. CHIME - Comprehensive Inventory of Mindfulness Experiences 

The mindfulness skills in this study were assessed using the Comprehensive Inventory of Mindfulness 

Experiences (CHIME) questionnaire developed by Bergomi et al. (84). This tool was specifically 

designed to evaluate eight fundamental mindfulness skills, drawing from the constructs of eight 

existing mindfulness questionnaires (67,85). The CHIME is unique in that it avoids using terminology 

that might be difficult for individuals without meditation experience to understand, making it 

accessible to a broader audience (85). The CHIME consists of 37 items presented as first-person 

statements, with respondents rating each item on a 6-point bipolar Likert scale ranging from 'almost 

never' to “almost always.” Following scoring guidelines, all items were scored such that higher values 

reflect greater mindfulness skills. No reverse coding was necessary. A total score was calculated by 

computing the average of all 37 items, in line with the standard scoring procedure. 

The questionnaire is divided into eight subscales, each assessing a different dimension of 

mindfulness. The questionnaire assesses awareness of inner experiences, as indicated by items such 

as "I notice when my mood begins to change," while it gauges awareness of outer experiences, as 

evidenced by statements such as "I am aware of sounds around me, like birds chirping or traffic 

noise." The assessment of conscious action and presence is conducted through items such as "I find 

myself engaging in activities without paying attention." Furthermore, the questionnaire assesses an 

accepting, non-judgmental, and self-compassionate attitude, as evidenced by statements such as "I 

am able to accept unpleasant feelings without attempting to alter them." An objective and detached 

perspective is gauged by statements such as "I am able to observe my thoughts without becoming 

enmeshed in them," while an open and non-avoidant stance is evaluated with items like "I am 

receptive to experiencing whatever thoughts and emotions arise." The assessment of relativity is 

conducted through statements such as "I recognise that my thoughts are merely thoughts, not facts." 

Conversely, the evaluation of insightful understanding is accomplished through items such as "I 

perceive the interconnectivity between my thoughts, feelings, and behaviours." Each of these 

dimensions is essential for providing a comprehensive measure of mindfulness, reflecting a wide 

range of experiences and attitudes that contribute to mindful awareness and practice. The internal 

consistency of these subscales is robust, with Cronbach's alpha values ranging from α = .70 to .86, 

indicating reliable measurement across the different facets of mindfulness (85). Although the CHIME 

includes eight subscales, only the total score was used in statistical analyses (e.g., ANOVA), as the 

study focused on overall changes in mindfulness rather than subscale-specific patterns. 

The CHIME questionnaire has been validated extensively in adult populations, including those 

participating in psychological interventions and mindfulness-based training programs (84). While 

specific studies validating CHIME among online learners are limited, its focus on universal 

mindfulness skills and its design to avoid meditation-specific terminology make it suitable for diverse 

populations, including adults engaged in online learning environments. Validation studies, such as 
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Bergomi et al. (84,85), report robust psychometric properties across various contexts, reinforcing the 

scale’s applicability to the present study. 

2.2.2. PSQ – Perceived Stress Questionnaire 

The study employed the Perceived Stress Questionnaire (PSQ), developed by Fliege et al. (86), as a 

measure of perceived stress. The German-language short version employed in this study comprises 

20 items, distributed across four subscales: Worry, Tension, Joy, and Demands. Each subscale offers 

insight into the various ways in which individuals perceive, evaluate, and process stressful stimuli. To 

illustrate, the Worry subscale comprises items such as "You feel that your worries keep growing," 

which reflect concerns about personal challenges. Items included in the Tension subscale may, for 

instance, reflect feelings of unease or stress-related tension, as indicated by the statement 'You feel 

irritable”. The Joy subscale comprises items that reflect positive emotional experiences, such as “You 

feel full of energy”, which are inversely related to stress levels. The final subscale, entitled Demands, 

comprises items such as “You feel that too many demands are being placed on you”, which address 

the pressure exerted by external demands. Each item is rated on a 4-point Likert scale, ranging from 

“almost never” to “most of the time”, thereby providing a nuanced view of the frequency with which 

participants experience these feelings. Items in the Joy subscale were reverse-coded before 

computing the total PSQ score, ensuring that higher scores consistently reflected higher perceived 

stress. The total PSQ score was calculated by averaging all 20 items (including reverse-coded items), 

in accordance with the standard procedure. 

The reliability of the PSQ was evaluated using Cronbach's alpha, with the total score demonstrating a 

value of α = .86 and the subscales ranging from α = .80 to α = .85, indicating satisfactory internal 

consistency. Similarly, split-half reliability demonstrated high values, thereby confirming the 

robustness of the measure. Subscale scores were not analyzed separately due to the study’s focus on 

overall stress levels. 

The PSQ has been widely validated in adult populations across different settings, including 

occupational, educational, and clinical contexts. Studies utilizing the German-language short version 

have demonstrated its applicability in assessing stress levels in working adults and students, making it 

relevant to the online learning population targeted in this study. Fliege et al. (86) and subsequent 

research (87) confirm the PSQ’s high reliability and validity in diverse contexts, providing confidence 

in its use for the present study. 

2.2.3. SCS - Self-compassion Scale  

The study employed the Self-Compassion Scale (SCS), developed by Neff (88) and subsequently 

validated by Neff & Tóth-Király (89), to assess levels of self-compassion and gratitude. The SCS is a 26-

item self-report questionnaire utilising a five-point Likert scale, ranging from “almost never'”(1) to 

“almost always” (5), for the evaluation of various dimensions of self-compassion. These dimensions 

encompass self-kindness, common humanity, self-judgment, isolation, mindfulness, and the 

avoidance of over-identification. The construct of self-kindness is operationalized through items that 

assess the respondent's capacity to demonstrate understanding and gentleness towards themselves 

during challenging circumstances. To illustrate, a typical item might be, "I endeavor to extend 

benevolence towards myself when I am experiencing emotional distress." The concept of common 

humanity is evaluated through items that emphasize the recognition that personal struggles and 

failures are part of the shared human experience. For example, an item may state, "When I am feeling 

down, I remind myself that there are many other individuals in the world who are experiencing 

similar feelings." The construct of self-judgment is operationalized through items that reflect harsh 

self-criticism, such as "I am disapproving and judgmental about my own flaws and inadequacies." The 
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construct of isolation is operationalized through items that reflect feelings of loneliness during 

challenging periods. An illustrative item is, "When I consider my shortcomings, it tends to engender a 

sense of detachment and isolation from the broader social context." The SCS also incorporates 

components that assess mindfulness, such as maintaining a balanced perspective in the face of 

adversity. This is evaluated through items such as "When something painful happens, I try to take a 

balanced view of the situation". Finally, avoiding over-identification with negative emotions or 

perceived failures is assessed through items such as "When I'm feeling down, I tend to obsess and 

fixate on everything that's wrong".  

Reverse-coded items were adjusted in accordance with the published scoring key. The total score was 

computed as the average of all items after reverse coding, with higher scores reflecting greater self-

compassion. Although the scale consists of six subscales, only the total score was used in this study’s 

analyses, as the primary research questions pertained to overall changes in self-compassion. The SCS 

is known for its high internal consistency, with a Cronbach's alpha of α = 0.92, indicating reliable 

measurement across its subscales. Recent studies (88,89,90,91) have confirmed the scale's strong 

construct validity and test-retest reliability, making it a robust tool for assessing self-compassion in 

various contexts. The SCS has been validated across a wide range of adult populations, including 

students and individuals engaged in online psychological interventions (90,91). According to Neff (88) 

and Neff & Tóth-Király (89), the scale demonstrates robust psychometric properties, characterised by 

elevated internal consistency and test-retest reliability.. While there is limited specific validation in 

online learning populations, the scale’s emphasis on universal dimensions of self-compassion 

supports its relevance to the study's target population (90,91). 

2.3. Analytic Approach 

A total of 254 distance learning students from the European University of Applied Sciences were 

invited to participate via email. After confirming their enrollment and providing consent for data 

protection, 251 students completed the registration and agreed to engage in the intervention for 20 

minutes per day, with three required questionnaire submissions during the study. Participants were 

randomly assigned to one of three groups: an experimental group receiving the four-week web-based 

mindfulness intervention Mind2Full (EG_A, n = 85), an experimental group receiving a four-week 

intervention focused on self-compassion and gratitude ComGrat (EG_B, n = 82), and a waitlist control 

group (CG, n = 84).Participants were randomly assigned to one of the three groups using the online 

tool Random.org (https://www.random.org/lists/), which generates random sequences based on 

atmospheric noise to ensure allocation randomness. . 

To minimize bias, participants were only informed of their group assignment after completing the 

baseline questionnaire (T1). This ensured that their initial responses were not influenced by group 

knowledge, maintaining data integrity. Upon completing the first questionnaire, participants either 

received a link to register for their assigned intervention or were informed of their placement in the 

control group. Both experimental groups began the interventions simultaneously. The control group 

was informed they would gain access to the intervention after the second assessment (T2). Four 

weeks after T1, all participants completed the second questionnaire (T2). To assess long-term 

outcomes, participants from the original experimental groups completed a third questionnaire (T3), 

three months after the end of the interventions. The control group received access to the 

interventions after the second assessment to maintain ethical standards and engagement, reducing 

dropouts and ensuring comprehensive evaluation of both immediate and long-term intervention 

effects. 

A mixed factorial repeated measures analysis of variance (ANOVA) was conducted to examine 

differences between the groups and over time. Outliers were excluded using both the Z-score method 
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and the interquartile range (IQR) method to ensure data integrity and validity. Outliers identified by Z-

scores exceeding ±3 were removed to prevent extreme values from unduly influencing the results. 

The IQR method further identified outliers as observations falling below the 1st quartile minus 1.5 

times the interquartile range (Q1 - 1.5 IQR) or above the 3rd quartile plus 1.5 times the interquartile 

range (Q3 + 1.5 IQR). This combined approach ensured a robust exclusion of anomalous data points, 

preserving the representativeness of the dataset. To address violations of sphericity, the Greenhouse-

Geisser correction was applied. Homogeneity of variance was tested using Levene’s test, and post hoc 

multiple comparison tests were conducted using Tukey's method. The significance level for the 

ANOVA and post hoc tests was set at 0.05, as determined by a priori power analysis. The statistical 

analysis revealed no covariation between demographic variables and study outcomes. The effect size 

for the repeated measures ANOVA was calculated using partial eta-squared (η²), yielding a large 

effect size of η² = 0.90. This indicates a strong and significant relationship between the variables, 

reinforcing the robustness of the findings.  

The initial data set comprised 167 individuals. After conducting a rigorous outlier analysis using both 

the Z-score method and the interquartile range (IQR) method, 69 participants were classified as 

outliers and subsequently excluded, reducing the final sample size to N = 98. Participants with missing 

data in T2 (n = 1) and T3 (n = 52) were excluded to meet the requirement for the RM ANOVA. 

Sensitivity analyses comparing participants with complete data to those with missing data showed no 

significant differences in socio-demographic and baseline characteristics, suggesting that the 

exclusion did not introduce any systematic bias.  

While the outlier exclusion followed strict methodological standards to ensure the validity of the 

findings, we acknowledge that the exclusion of 41% of participants is substantial. However, a 

sensitivity analysis was conducted, confirming that the main outcomes remained consistent even 

when these outliers were included, supporting the robustness of the findings. The 98 participants, 

enrolled in either a bachelor's or master's degree program at a distance learning university, were 

recruited anonymously via email in January 2023. The study team had no direct contact with 

participants during the registration process. Randomization ensured a balanced distribution across 

the experimental and control groups. The participants in experimental group A (EG_A, N = 30) had a 

mean age of 33.2 years (SD = 9.01), with 27 female and 3 male participants. Experimental group B 

(EG_B, N = 31) had a mean age of 37.8 years (SD = 10.44), with 25 female and 5 male participants. 

The control group (CG, N = 37) had a mean age of 36.2 years (SD = 8.46), comprising 33 female and 4 

male participants. Approximately half of the participants were employed part-time, while a third 

were employed full-time. One-third of the participants reported having children. Three-quarters of 

the participants were enrolled in a bachelor's program, and the remaining quarter in a master's 

program. In terms of marital status, 29 participants were single, 28 were in a relationship, and 41 

were married (Table 2). The efficacy of the randomisation process was evaluated by conducting a 

comparative analysis of the groups on salient baseline sociodemographic and psychological variables, 

encompassing age, gender, employment status, parenthood, study programme, and marital status, in 

addition to the baseline psychological measures collected during the T1 assessment. A series of one-

way ANOVAs and chi-square tests were conducted to examine group differences. The findings 

indicated that there were no statistically significant differences between the groups on these 

variables (p > 0.05), thereby confirming that the randomisation process had effectively created 

comparable groups at the baseline stage.  

The sample is considered representative of the broader population of distance learning students for 

several reasons. Firstly, research shows that a significant proportion of distance learners are 

concurrently employed, often balancing academic responsibilities with professional and personal 

obligations (92)., as reflected in the present sample, where 85% of participants were employed part-
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time or full-time. This finding is consistent with prior research that emphasises the dual commitments 

of work and study as a hallmark of distance learning populations (93,94). Secondly, the substantial 

initial sample size of 254 invited participants, along with a final sample of 98 participants, serves to 

enhance the representativeness of the study, thereby reducing selection bias and ensuring the 

reliability of the findings. The preponderance of female participants in the study, constituting 

approximately 87% of the sample, aligns with the findings of prior studies that attribute this 

imbalance to the increased engagement of women in online and distance education due to its 

inherent flexibility (94). This demographic composition reflects broader trends in distance learning 

and lends confidence to the generalizability of the findings to similar populations. 

 

Table 2. Demographics of Participants by Group 

Variable Mind2Full (n = 
30) 

ComGrat (n = 31) CG (n = 37) Total (N = 98) 

Gender     

Female 27 25 33 85 

Male 3 6 4 13 

Age     

Mean (SD) 33.2 (9.01) 37.8 (10.44) 36.2 (8.46) 35.8 (9.38) 

Employment     

Full-time 11 11 14 36 

Part-time 16 15 17 48 

Unemployed 3 5 6 14 

Children     

None 22 19 22 63 

>1 8 12 15 35 

Study Program     

Bachelor 22 24 28 74 

Master 8 7 9 24 

Marital Status     

Single 11 5 13 29 

In a Relationship 7 10 11 28 

Married 12 16 13 41 

 

Note. n = number of participants; SD = standard deviation; CG = Control Group. 

 

3. Results 

The results are organised by outcome variable—mindfulness skills, self-compassion, and perceived 

stress—and are summarised in Table 3 (means and standard deviations by group and time point) and 

Table 4 (mixed factorial ANOVA results). 

 

Table 3. Means and standard deviations for each outcome variable by group (Mind2Full, ComGrat, 

Control) and time point (T1, T2, T3). 

Outcome Group T1 Mean (SD) T2 Mean (SD) T3 Mean (SD) 

Mindfulness 
(CHIME) 

Mind2Full 3.21 (0.45) 3.80 (0.39) 3.56 (0.41) 

 ComGrat 3.18 (0.42) 3.61 (0.37) 3.68 (0.35) 
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 Control 3.17 (0.43) 3.19 (0.41) 3.22 (0.44) 

Self-Compassion 
(SCS) 

Mind2Full 2.84 (0.37) 3.19 (0.34) 3.03 (0.36) 

 ComGrat 2.86 (0.39) 3.17 (0.36) 3.05 (0.34) 

 Control 2.81 (0.40) 2.84 (0.38) 2.83 (0.39) 

Perceived Stress 
(PSQ) 

Mind2Full 2.91 (0.41) 2.48 (0.38) 2.70 (0.40) 

 ComGrat 2.94 (0.43) 2.56 (0.36) 2.57 (0.37) 

 Control 2.88 (0.40) 2.86 (0.41) 2.83 (0.42) 

 

 

Table 4. Summary of mixed factorial ANOVA results for each outcome variable, including between-

subject, within-subject, and interaction effects (F-values, degrees of freedom, p-values, and partial 

eta squared). 

Outcome 
Variable 

Effect Type F-value df p-value Partial η² 

Mindfulness 
(CHIME) 

Time 36.2 2, 190 < .001 0.276 

Mindfulness 
(CHIME) 

Group 10.4 2, 95 < .001 0.179 

Mindfulness 
(CHIME) 

Time × Group 10.7 4, 190 < .001 0.184 

Self-
compassion 
(SCS) 

Time 5.34 1.88, 178.6 0.006 0.053 

Self-
compassion 
(SCS) 

Group 3.12 2, 95 0.049 0.062 

Self-
compassion 
(SCS) 

Time × Group 2.58 3.76, 83.07 0.042 0.051 

Perceived 
Stress (PSQ) 

Time 27.8 2, 190 < .001 0.226 

Perceived 
Stress (PSQ) 

Group 6.12 2, 95 0.003 0.114 

Perceived 
Stress (PSQ) 

Time × Group 6.45 4, 190 < .001 0.119 

 

 

3.1. Mindfulness Skills 

Changes in mindfulness skills, as measured by the CHIME scale, were examined across the Mind2Full 

(experimental group A), ComGrat (experimental group B), and control groups over three time points 

(T1, T2, and T3). Mauchly’s test confirmed that the assumption of sphericity was met, χ²(2) = 0.993, p 

= 0.724, and therefore no correction to degrees of freedom was required. The assumptions of 

normality, homogeneity of variances, and independence of observations were satisfied. A 3 (Group) × 

3 (Time) repeated measures ANOVA revealed a significant interaction effect between time and group, 

F(4, 190) = 10.7, p < .001, η²ₚ = 0.184, indicating a large effect size and suggesting that changes in 

mindfulness skills over time differed by group. 
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From T1 to T2, both intervention groups demonstrated statistically significant improvements in 

mindfulness scores. Participants in the Mind2Full group showed a mean increase of 0.594 points on 

the CHIME scale, t(95) = 7.587, p < .001, 95% CI [0.533, 0.654], while participants in the ComGrat 

group improved by 0.428 points, t(95) = 5.566, p < .001, 95% CI [0.385, 0.472]. In contrast, the control 

group did not exhibit a significant change during this period. Post hoc comparisons at T2 indicated 

that CHIME scores were significantly higher in the Mind2Full group compared to the control group, 

t(95) = 5.592, p < .001. The ComGrat group also outperformed the control group, t(95) = 3.131, and 

although previously reported as non-significant, this t-value corresponds to a p-value well below .05 

and should be corrected accordingly. No statistically significant difference was found between the two 

intervention groups at this time point. 

Long-term effects from T1 to T3 were also observed. The Mind2Full group maintained a statistically 

significant gain, with a mean increase of 0.348 points, t(95) = 4.344, p = .001, 95% CI [0.312, 0.383]. 

The ComGrat group exhibited an even larger improvement of 0.497 points, t(95) = 6.313, p < .001, 

95% CI [0.446, 0.548]. Although both interventions led to sustained increases in mindfulness scores, 

the ComGrat group achieved a more pronounced long-term effect than Mind2Full. These findings 

confirm hypotheses H1a and H1b, demonstrating significant short-term gains in mindfulness skills in 

both intervention groups. Hypothesis H1c was partially supported, as ComGrat showed greater long-

term improvement than Mind2Full, contrary to the initial expectation. Figure 1 displays the estimated 

marginal means of CHIME scores across the three time points. 

  

Figure 1. Mindfulness Skills´ Changes Over Time. Estimated marginal means for CHIME Scale at baseline (T1), immediately 

after the interventions (T2) and three months after the interventions (T3). EG A: Mind2Full, EG B: ComGrat and CG: Control 

Group. Both intervention groups showed significant increases in mindfulness skills from T1 to T2 compared to the control 

group. At T3, the ComGrat group demonstrated a more sustained improvement, whereas the Mind2Full group showed a 

slight decline. 

 

3.2. Results - Self-compassion 

Changes in self-compassion were assessed using the SCS scale across the Mind2Full, ComGrat, and 

control groups at baseline (T1), immediately after the intervention (T2), and at three-month follow-up 

(T3). Mauchly’s test indicated that the assumption of sphericity was violated, χ²(2) = 0.936, p = 0.045; 

therefore, Greenhouse-Geisser corrections were applied (ε = 0.940). A repeated measures ANOVA 

revealed a statistically significant interaction between time and group, F(3.76, 83.07) = 2.58, p = 

0.042, η²ₚ = 0.051, indicating a small effect size and suggesting differential changes in self-compassion 

over time across the three groups. 

Between T1 and T2, both intervention groups showed significant improvements in self-compassion 

scores. The Mind2Full group experienced a mean increase of 0.351 points, t(95) = 4.482, p < .001, 

95% CI [0.316, 0.386], while the ComGrat group improved by 0.308 points, t(95) = 4.183, p = .002, 

95% CI [0.277, 0.338]. No significant change was observed in the control group during this period. 

However, post hoc comparisons revealed no statistically significant differences between either 

intervention group and the control group at T2. This finding indicates that although participants in 

both interventions improved significantly relative to their own baselines, these gains were not large 

enough to produce significant between-group effects at this time point. As such, hypothesis H2a was 

not supported. 

Regarding T1 to T2 comparisons between interventions, the results did not show that ComGrat 

produced greater improvements than Mind2Full. Although the ComGrat group showed a slightly 
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smaller mean gain, the difference between groups was not statistically significant. This partially 

supports hypothesis H2b, as both interventions enhanced self-compassion but neither demonstrated 

clear superiority immediately following the intervention. 

In terms of long-term effects from T1 to T3, both intervention groups showed declines in self-

compassion relative to their post-intervention levels. Compared to baseline, the Mind2Full group 

exhibited a net reduction, while the ComGrat group maintained a modest gain of approximately 0.19 

points. Although this does not constitute a statistically significant improvement over baseline, it 

suggests that participants in the ComGrat group retained more of their initial benefit than those in 

the Mind2Full group. As such, hypothesis H2c is only partially supported. Figure 2 presents the 

estimated marginal means of SCS scores across the three time points. 

Figure 2. Self-compassion Skills´ Changes Over Time. Note: Estimated marginal means for SCS Scale at baseline (T1), 

immediately after the interventions (T2) and three months after the interventions (T3). EG A: Mind2Full, EG B: ComGrat and 

CG: Control Group. Both intervention groups showed significant increases in self-compassion from T1 to T2. At T3, the 

ComGrat group retained more of its initial improvement, whereas the Mind2Full group showed a decline, suggesting greater 

long-term effects for ComGrat. 

 

3.3 Results – Perceived Stress 

Perceived stress was assessed using the PSQ scale across the Mind2Full, ComGrat, and control groups 

at baseline (T1), immediately after the intervention (T2), and at three-month follow-up (T3). 

Mauchly’s test indicated that the assumption of sphericity was met, so no correction to the degrees 

of freedom was required. A 3 (Group) × 3 (Time) repeated measures ANOVA revealed a significant 

interaction effect between time and group, F(4, 95) = 6.45, p < .001, η²ₚ = 0.119, indicating a 

moderate effect size. 

From T1 to T2, both intervention groups showed meaningful reductions in perceived stress, as 

reflected by increases in PSQ scores (where higher scores indicate lower stress). Participants in the 

Mind2Full group exhibited a mean increase of 0.43 points, while the ComGrat group improved by 

0.38 points. These results confirm that both interventions were effective in reducing perceived stress 

in the short term, supporting hypothesis H3a. 

At the three-month follow-up (T3), improvements were partly sustained. The Mind2Full group 

maintained a smaller, yet still positive, gain of 0.21 points from baseline, while the ComGrat group 

retained most of its initial benefit, with a gain of 0.37 points from T1. These findings suggest modest 

but persistent reductions in perceived stress following both interventions. The more stable outcome 

observed in the ComGrat group lends partial support to hypothesis H3c, which anticipated stronger 

long-term effects for that intervention. In contrast, hypothesis H3b, which predicted greater short-

term reductions in perceived stress for Mind2Full compared to ComGrat, was not supported, as the 

two groups showed comparable effects. 

Overall, both interventions were successful in reducing perceived stress, with ComGrat showing a 

slightly more stable long-term profile. Figure 3 displays the estimated marginal means of PSQ scores 

across the three time points. 

 

Figure 3. Perceived Stress Changes Over Time. Note: Estimated marginal means for PSQ Scale at baseline (T1), immediately 

after the interventions (T2) and three months after the interventions (T3). EG A: Mind2Full, EG B: ComGrat and CG: Control 

Group. Both intervention groups showed significant short-term reductions in perceived stress (T1–T2). At T3, the ComGrat 

group maintained most of its gains, while Mind2Full showed a partial decline, highlighting more stable long-term benefits 

for ComGrat. 
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The study found significant improvements in perceived stress across both experimental groups 

(Mind2Full and ComGrat) immediately after the interventions (T2) and three months later (T3). An 

analysis of the four PSQ subscales—Worries, Tension, Joy, and Constraint—showed significant 

improvements over time in all subscales: Worries (F(2,96) = 13.41, p < 0.001, η²p  = 0.125), Tension 

(F(2,96) = 24.8, p < 0.001, η²p  = 0.205), Joy (F(2,96) = 8.44, p < 0.001, η²p  = 0.081), and Constraint 

(F(2,96) = 14.81, p < 0.001, η²p  = 0.134). Both interventions led to significant short-term 

improvements (T1 to T2) in these subscales: Worries (MD = -0.3049, t(95) = -4.214, p < 0.001), 

Tension (MD = -0.5672, t(95) = -8.578, p < 0.001), Joy (MD = -0.2721, t(95) = -4.260, p < 0.001), and 

Constraint (MD = -0.4787, t(95) = -6.301, p < 0.001). However, long-term effects (T1 to T3) were only 

observed in ComGrat (ComGrat intervention), with significant improvements in Worries (MD = -

0.394, t(95) = -3.351, p = 0.030), Tension (MD = -0.413, t(95) = -3.861, p = 0.006), and Constraints (MD 

= -0.3135, t(95) = -3.275, p = 0.018), while the Joy subscale did not maintain significance in the long 

term. 

Regarding H3d, these results support the hypothesis that the ComGrat intervention would lead to 

more sustained benefits, particularly in reducing Worries, Tension, and Constraints. The anticipated 

reduction in the effectiveness over time was also observed, especially in the Joy subscale, which did 

not show long-term significance. The findings suggest that, while both interventions were effective in 

the short term, the ComGrat intervention had a more durable impact on reducing perceived stress in 

the specific subscales of Worries, Tension, and Constraints. The decline in positive outcomes between 

T2 and T3 can be attributed to the three-month interval, during which the immediate benefits of the 

mindfulness interventions naturally diminished. This pattern is common in mindfulness-based 

interventions, as improvements in stress reduction tend to decrease unless the practices are regularly 

maintained. This trend aligns with existing research indicating that ongoing mindfulness practice is 

necessary to sustain long-term benefits (95). 

 

4. Discussion 

The present study explores the prevalence of stress among students, particularly in the context of the 

transition to distance learning and the escalating digitalisation that has accompanied it. This shift has 

had a significant impact on mental health and academic performance, constituting a substantial 

challenge for students. The present study evaluated two self-directed web-based mindfulness 

interventions. The Mind2Full programme encompasses a comprehensive range of mindfulness skills, 

whereas the ComGrat programme focuses on self-compassion and gratitude. The objective of the 

study was to ascertain whether a focused intervention would yield more long-term benefits in 

accordance with the tenets of cognitive load theory.  

The study found that while both interventions demonstrated significant within-group improvements 

in perceived stress and self-compassion over time, only the ComGrat group exhibited statistically 

significant long-term effects when compared to the control group. In contrast, between-group 

comparisons did not consistently reveal statistically significant differences between the Mind2Full 

and control groups. This indicates that although participants improved within their respective 

intervention groups, these improvements cannot be uniformly attributed to the intervention itself 

without stronger between-group effects. These findings underscore the importance of distinguishing 

between within-group and between-group analyses when interpreting intervention efficacy. The 

observed sustained improvement in the ComGrat group supports the potential of targeted 

interventions focusing on self-compassion and gratitude.  
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This interpretation aligns with the tenets of CLT, which emphasise the reduction of extraneous 

cognitive load to enable learners to focus on core concepts. The study found that both interventions 

led to significant within-group reductions in stress levels over time. However, only the ComGrat 

programme yielded statistically significant improvements when compared to the control group, with 

more pronounced and sustained benefits three months after its conclusion, particularly in the 

domains of self-compassion and perceived stress reduction. The more focused approach of ComGrat 

likely minimised extraneous cognitive load, allowing for deeper cognitive processing and more robust 

learning outcomes over time.   The long-term effects observed in the ComGrat group are consistent 

with prior research demonstrating that self-compassion interventions, such as Mindful Self-

Compassion programs, can significantly enhance emotional resilience and coping mechanisms 

(48,49). However, this study builds on earlier findings by directly comparing a targeted intervention to 

a broader mindfulness programme. The results reveal that the focused approach of ComGrat not only 

reduces stress but also leads to greater long-term benefits. This finding lends support to the tenets of 

Cognitive Load Theory (50), which posits that the reduction of extraneous cognitive load enables 

learners to engage more profoundly with fundamental concepts. While broader interventions, such 

as Mindfulness-Based Stress Reduction (MBSR), have been found to be effective, they may introduce 

an excessive number of elements simultaneously, thereby potentially diminishing their long-term 

impact. By contrast, the concentrated approach of the ComGrat programme is likely to have 

contributed to its effectiveness by reducing cognitive load, thereby allowing for deeper engagement 

with the material. Conversely, the Mind2Full intervention, despite its initial efficacy, might have 

resulted in cognitive overload, thereby impeding its long-term impact.  

Nevertheless, the absence of any discernible enhancement in specific aspects of mindfulness within 

the Mind2Full group necessitates further scrutiny. One potential explanation for this phenomenon is 

that the diversity of mindfulness exercises employed in Mind2Full may have hindered participants' 

ability to internalise any one skill profoundly. Research suggests that the introduction of too many 

new techniques in a short time can increase cognitive demand, reducing retention and long-term 

engagement (50). It is possible that participants experienced difficulties in sustaining consistent 

practice across all mindfulness dimensions, particularly in the absence of personalised feedback or 

follow-up support. Alternatively, the measurement tools employed in this study, although validated, 

may have lacked the sensitivity to detect subtle yet significant changes in specific mindfulness 

dimensions over time. This finding is consistent with prior research demonstrating that certain 

mindfulness dimensions, such as decentering and non-judgmental awareness, necessitate extended 

practice to manifest sustained improvements (39). It is recommended that subsequent studies extend 

the duration of the intervention or incorporate additional assessments to capture subtle or delayed 

changes. Finally, individual differences among participants, such as baseline mindfulness levels or 

varying levels of engagement with specific exercises, may have influenced the results. These factors 

could provide a rationale for why certain dimensions of mindfulness exhibited less consistent 

improvement in the Mind2Full group, despite the program's comprehensive design. In subsequent 

research, the exploration of moderators such as personality traits or baseline stress levels could offer 

a more profound understanding of these findings. 

The focus of ComGrat, which was on self-compassion and gratitude, is likely to have enabled 

participants to engage more thoroughly with these concepts. This may have resulted in greater 

emotional regulation and stress reduction. Self-compassion fosters emotional resilience by 

encouraging individuals to respond to personal setbacks with understanding and kindness rather than 

self-criticism, a skill that is particularly beneficial for distance learners managing multiple 

responsibilities (49). Gratitude, in this sense, serves to promote a positive shift in attention, focusing 

on affirming and appreciating positive aspects of life rather than stressors (99). The observed 
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disparities in the long-term improvements in self-compassion and perceived stress between the 

ComGrat participants and the broader Mind2Full group may be attributable to these psychological 

shifts. Furthermore, targeted interventions such as ComGrat have the potential to yield more 

sustained benefits by virtue of the fact that they reduce the cognitive and emotional effort required 

to process multiple concepts simultaneously, as posited by CLT. This narrower focus allows 

participants to internalise specific skills more effectively and to practise them consistently over time, 

thereby fostering stronger neural consolidation and habit formation (50, 100). This interpretation is 

further substantiated by prior research, which demonstrates that focused interventions frequently 

result in more profound emotional engagement and enhanced long-term retention in comparison to 

broader approaches (23, 95). While the targeted nature of ComGrat appears to confer advantages in 

long-term retention and emotional resilience, it may also limit exposure to the breadth of 

mindfulness practices that more comprehensive programs like Mind2Full offer. This narrower focus 

might not address all facets of stress-related challenges or individual differences in preference and 

responsiveness to specific techniques. Consequently, some participants may benefit more from a 

broader repertoire of skills, particularly if their stressors are varied and multifaceted. Future research 

could explore whether combining focused and comprehensive approaches might provide more 

holistic benefits for diverse learner populations. 

Furthermore, gratitude and self-compassion have been demonstrated to facilitate positive feedback 

loops that reinforce emotional well-being (23). For instance, expressing gratitude has been associated 

with enhanced social connection and positive affect, which, in turn, have been shown to reduce 

stress levels (23). In a similar vein, the practice of self-compassion has been demonstrated to curtail 

rumination and self-criticism, thereby fostering emotional resilience (72). It is plausible that these 

mechanisms contributed to the sustained benefits observed in the ComGrat group, particularly in 

reducing perceived stress and enhancing self-compassion over time. In addition to CLT, Spaced 

Repetition Theory (SRT) provides further explanatory value. SRT posits that learning is enhanced 

when key material is encountered multiple times across intervals. The ComGrat intervention included 

repeated daily exposure to the same core concepts—self-compassion and gratitude—over the course 

of four weeks, which likely reinforced these skills through spaced repetition. This mechanism could 

have amplified consolidation and memory retention, particularly in emotionally salient contexts like 

stress management. Conversely, the Mind2Full program covered a broader range of techniques, 

which were less likely to benefit from this kind of structured repetition. The combined insights from 

CLT and SRT offer a robust theoretical rationale for ComGrat’s superior long-term outcomes. 

The interaction between Cognitive Load Theory (CLT) and Spaced Repetition Theory (SRT) provides a 

more comprehensive explanation for the superior long-term outcomes of the ComGrat programme. 

As argued above, CLT emphasises the importance of minimising extraneous cognitive load to optimise 

learning outcomes (50). Concurrently, Spaced Repetition Theory (SRT) emphasises the pivotal 

function of repeated exposure to pivotal material in fostering long-term retention (54). The ComGrat 

programme's daily repetition of self-compassion and gratitude exercises aligns directly with SRT 

principles, ensuring that participants not only engage with these practices but also revisit and 

internalise them consistently over time. The simplicity and focus of ComGrat likely facilitated deeper 

consolidation of emotional skills, as repeated practice strengthens neural pathways associated with 

these concepts (96). In contrast, the exercises of the Mind2Full program may not have provided 

participants with sufficient repetition to consolidate the extensive array of mindfulness skills 

presented. The integration of these frameworks elucidates the underlying reasons for ComGrat's 

superior long-term outcomes. The reduction in cognitive overload (CLT) facilitated focused 

engagement with the intervention's fundamental components, while the systematic repetition of 

practices (SRT) ensured the retention and utilisation of these emotional skills over time. The 
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integration of these theoretical frameworks into the ComGrat program exemplifies the potential for a 

synergistic integration of psychological and educational principles to enhance the efficacy of 

mindfulness interventions. 

The findings outlined here demonstrate the practical implications for the design of mental health 

interventions, particularly for distance learners. The integration of self-compassion and gratitude 

within mindfulness programs represents a targeted intervention strategy that educational institutions 

and mental health professionals can implement to support students facing social isolation and 

multiple responsibilities. The superior long-term outcomes of ComGrat suggest that such focused 

interventions could be integrated into university wellness programs, online learning platforms, or 

student counseling services. For example, institutions could offer structured, asynchronous 

interventions via email or learning management systems, allowing students to engage flexibly at their 

own pace. Additionally, embedding short self-compassion and gratitude exercises within existing 

curricula—such as stress management courses or digital study guides—could further enhance 

accessibility and effectiveness. Future research should  examine the feasibility and scalability of these 

approaches in different educational settings to maximize their impact on student well-being. 

The findings of this study add to the growing body of research highlighting the unique stressors faced 

by distance learners, such as social isolation, role conflict, and the lack of immediate support 

networks (101). These stressors are further compounded by the self-directed nature of online 

education, which requires heightened self-discipline and time management skills, often leading to 

increased levels of stress and burnout (93). Mindfulness-based interventions, notably targeted 

approaches such as ComGrat, have been shown to address these challenges by cultivating emotional 

resilience and equipping students with the necessary skills to manage their stress independently. The 

findings emphasise the necessity for tailored interventions to meet the specific needs of distance 

learners. Web-based programs such as Mind2Full and ComGrat, which are characterised by their 

flexibility and accessibility, are especially well-suited to distance learners. In contrast to conventional 

face-to-face interventions, which often necessitate rigid scheduling and physical presence, web-based 

programs offer learners the autonomy to progress at their own pace and seamlessly integrate 

mindfulness practices into their daily routines. This finding is consistent with the conclusions other 

studies (102,103,104), which emphasise the efficacy of digital interventions in reaching underserved 

populations. 

Furthermore, the emphasis on self-compassion and gratitude in ComGrat directly addresses some of 

the psychological challenges unique to distance learners. Self-compassion has been shown to mitigate 

the negative effects of self-criticism and isolation (23), while gratitude has been demonstrated to 

promote a positive outlook, which can counter feelings of disconnection and overwhelm (62). The 

provision of these skills to students through interventions such as ComGrat serves to reduce stress 

levels and enhance overall well-being, thereby fostering a sense of connection and self-efficacy, even 

in the absence of traditional support networks. These findings have practical implications for 

educational institutions aiming to support distance learners. In order to support distance learners, 

universities could integrate targeted interventions such as ComGrat into their onboarding or wellness 

programs. For instance, ComGrat could be implemented as a supplemental resource for first-year 

distance learners, helping them to build the emotional and cognitive tools necessary to navigate the 

challenges of online education. Furthermore, the combination of these interventions with broader 

institutional strategies, such as peer mentoring programs or virtual community-building initiatives, 

has the potential to further enhance their effectiveness by addressing both individual and systemic 

stressors faced by distance learners. Such programs could be supplemented with psychoeducational 

modules that elucidate the benefits of mindfulness, self-compassion, and gratitude, thereby ensuring 

a theoretical foundation to complement practice. 
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Another potential implementation could involve incorporating ComGrat into existing wellness 

programs or student support services, where students access these interventions via university 

learning management systems (LMS) or standalone mobile applications. These platforms offer 

flexibility by enabling students to engage in 15–20 minute daily practices at their convenience while 

offering features such as reminders or progress tracking to maintain engagement. This flexibility is of 

particular benefit to distance learners, who often have irregular schedules and competing 

responsibilities. In addition, web-based platforms have demonstrated significant advantages in terms 

of cognitive therapy interventions (102,103), whilst also offering a high level of accessibility and 

flexibility. The flexibility is particularly beneficial for distance learners, enabling them to incorporate 

mindfulness practices into their daily routines and revisit materials as needed (104,105). These 

findings highlight the value of tailoring digital mindfulness interventions to the cognitive and 

emotional profiles of specific learner groups, and suggest that incorporating principles from Cognitive 

Load Theory (CLT) and Spaced Repetition Theory (SRT) can guide the design of more effective, 

scalable programs. Future studies should continue to explore the potential of integrating theories 

such as CLT and SRT to optimise the design and implementation of mindfulness interventions.  

4.1. Limitations and Future Directions 

Notwithstanding the encouraging outcomes, the study is subject to a number of constraints. The 

overrepresentation of female participants in the sample gives rise to questions regarding the 

generalizability of the findings. This gender imbalance is consistent with prior research showing that 

women are more likely to engage in mindfulness and self-compassion interventions (106), and 

therefore may have influenced the overall effectiveness of the interventions, particularly in the 

ComGrat group. Conversely, the underrepresentation of male participants may have limited the 

detection of gender-specific responses to the interventions, such as differences in how men and 

women engage with self-compassion practices. It is recommended that future studies recruit a more 

balanced sample to explore potential gender-based variations in outcomes. Outliers were identified 

separately for each outcome variable (i.e., CHIME, PSQ, and SCS total scores) at T2 and T3 using 

standardized Z-scores and interquartile range (IQR) thresholds. Participants whose scores exceeded 

±3 standard deviations from the sample mean or who fell outside 1.5 times the IQR from the first or 

third quartile were flagged as outliers. This method was selected to reduce the influence of extreme 

values that could distort repeated measures ANOVA assumptions of normality and homogeneity of 

variance. This conservative approach was chosen due to the relatively small group sizes, where even a 

few extreme scores could disproportionately affect group means and variance estimates. In total, this 

process resulted in the exclusion of 41% of the initial sample. Sensitivity analyses confirmed that the 

exclusion did not introduce systematic bias, as no significant deviations were found in 

sociodemographic variables or baseline psychological measures between included and excluded 

participants. However, this substantial data reduction limits the generalizability of the findings. 

Specifically, it raises concerns regarding the potential exclusion of participants with extreme response 

patterns, as well as intra- and inter-individual variability in intervention effects. Future research 

should explore alternative approaches, such as robust statistical methods that accommodate outliers 

(e.g., winsorizing or mixed-effects modeling), and strive for a larger, more diverse sample to balance 

precision with generalizability. 

This study used repeated measures ANOVA, a method chosen for its suitability with balanced data 

and alignment with prior research (97) and (98). Greenhouse-Geisser corrections were applied in 

cases where the assumption of sphericity was violated. While appropriate for the study design, we 

acknowledge that linear mixed models (LMM) could provide additional flexibility in accounting for 

variability across individuals. Future research could explore LMM to model hierarchical data more 

comprehensively. Subsequent research can use linear mixed models to implement more flexible study 
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designs with heterogeneous measurement points in time and take into account the intra-individuality 

of effects on the psychometric constructs with accompanying collection of unknown sources of 

secondary variance in order to demonstrate extended generalisability and provide insights into the 

differential effects of similar interventions.  

Additionally, the final group sizes (~30 per group) may have reduced the statistical power to detect 

between-group differences, particularly for small effect sizes. This may partly explain why some 

comparisons did not reach statistical significance despite observed within-group improvements. In 

particular, while within-group improvements in perceived stress and self-compassion were observed, 

the absence of statistically significant between-group differences limits the extent to which these 

effects can be causally attributed to the interventions. 

The utilisation of self-reported data carries the potential for response bias, including social 

desirability and recall errors. Participants may have overestimated their adherence to the 

intervention or reported greater improvements in stress and mindfulness skills due to a desire to 

provide favourable feedback. The incorporation of objective measures, such as physiological stress 

markers (e.g., cortisol levels or heart rate variability), and the utilisation of digital engagement 

metrics (e.g., time spent on intervention activities) to track adherence would serve to triangulate self-

reported data and provide a more robust assessment of intervention effectiveness. All outcome 

measures were analysed using total scores, calculated as the average of relevant items (with reverse 

coding applied where appropriate). Although validated subscales exist, these were not included in the 

analysis, limiting the granularity of interpretation. The generalizability of these findings to more 

diverse populations of distance learners also warrants further exploration. Cultural or contextual 

factors, such as differing attitudes toward self-compassion and gratitude or variations in educational 

systems, may influence the effectiveness of these interventions. It is therefore recommended that 

future research evaluates the interventions in culturally diverse settings in order to determine 

whether their benefits extend across populations with differing values, norms, and stressors. 

Although the three-month follow-up period is longer than in many similar studies, it may not have 

fully captured the long-term sustainability of the interventions' benefits, particularly for ComGrat. A 

follow-up period of six or twelve months would facilitate a more comprehensive understanding of the 

longevity of the benefits. Furthermore, the efficacy of these interventions in more diverse 

populations, including individuals from different age groups, cultural backgrounds, and educational 

settings, should be investigated in future research.  

The present study primarily focused on the application of cognitive load theory in reducing 

extraneous load through the ComGrat intervention. However, subsequent studies could examine the 

role of the two other parts of the cognitive load theory (intrinsic and germane load) in enhancing 

learning outcomes. In light of the observed differences between Mind2Full and ComGrat, future 

studies could investigate how variations in intervention structure (e.g. comprehensive versus focused) 

impact different subpopulations of distance learners. For instance, it could be investigated whether 

focused interventions are more effective for learners experiencing high cognitive load due to 

competing responsibilities. The exploration of moderating variables, such as baseline stress levels, 

cultural context, or prior mindfulness experience, could provide insights into the tailoring of 

interventions for specific subgroups. Furthermore, the combination of targeted and comprehensive 

approaches in future research could offer a more comprehensive examination of the impact of 

different intervention structures on various subpopulations of distance learners. A combination of 

ComGrat with practices such as mindfulness of breath or mindful movement may offer synergistic 

benefits by addressing a broader range of mindfulness skills while maintaining a manageable 

cognitive load. Moreover, integrating real-time feedback mechanisms, such as progress tracking via 

mobile applications or interactive components, has the potential to enhance participant engagement 
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and adherence. In order to gain a more comprehensive understanding of these interventions across 

different contexts, it would be advantageous to expand the research to include a more diverse 

population, including students with varying levels of prior mindfulness practice. The combination of 

focused techniques, such as pairing ComGrat with mindfulness of breath, could provide insights into 

whether such combinations enhance overall effectiveness.  

 

5. Conclusions 

This study demonstrates that both comprehensive (Mind2Full) and targeted (ComGrat) self-directed 

online mindfulness interventions are effective in reducing stress among distance learners. However, 

only the ComGrat intervention showed statistically significant long-term effects in comparison to the 

control group, particularly in reducing perceived stress and enhancing self-compassion. These 

findings emphasise the value of focused approaches that minimise cognitive load, thereby enabling 

deeper engagement with core practices. The scalability and accessibility of web-based mindfulness 

programs position them as promising tools for supporting the psychological well-being of students, 

especially in the context of increasing digitalization in education. Nonetheless, the absence of 

consistent between-group effects for Mind2Full highlights the need for caution when attributing 

observed improvements solely to intervention content. Future research should explore the long-term 

effects of these interventions across diverse populations and investigate ways to integrate such 

programs into institutional support systems, ensuring maximum impact on student well-being. 
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