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Editorial on the Research Topic 


Expanding the reach of evidence-based psychological interventions for mental health: innovation, access, and equity





The evolution of evidence-based psychological practice

Evidence-Based Psychological Practice (EBPP) reached a new level of methodological and conceptual perspective in 2025. More than three decades after the American Psychological Association (APA) Division 12 introduced criteria for Empirically Supported Treatments (1) and following their refinement by Tolin et al. (2), EBPP has evolved beyond a narrow focus on experimental efficacy. Contemporary EBPP increasingly reflects an integrated evidence ecosystem that prioritizes not only internal validity, but also contextual relevance, equity, feasibility, and clinical utility across diverse populations and health systems.

A central element of this evolution has been the growing alignment between the APA model of EBPP and international frameworks for evidence appraisal, particularly the Grading of Recommendations Assessment, Development and Evaluation (GRADE) approach (3). While the APA framework emphasizes the integration of the best available research evidence with clinical expertise and patient characteristics, values (4), GRADE provides a transparent and systematic methodology for assessing the certainty of evidence and the strength of recommendations (5). Together, these frameworks have strengthened EBPP by shifting the field away from dichotomous judgments of efficacy toward a more explicit and nuanced consideration of certainty, trade-offs, contextual factors, and equity. This convergence has contributed to a more transparent, decision-oriented, internationally coherent model of evidence to inform psychological practice.

In Latin America, this evolution has been marked by a set of pioneering initiatives aimed at strengthening professional training, methodological literacy, and the structured implementation of evidence-based approaches in psychology. Among these initiatives, the publication of Prática da Psicologia Baseada em Evidências (6) represents a landmark contribution by systematically integrating international frameworks — such as those of the American Psychological Association (APA), the Cochrane Collaboration, and the Grading of Recommendations, Assessment, Development and Evaluation (GRADE) Working Group — into a comprehensive and context-sensitive framework for psychological practice in Portuguese-speaking countries. This work has played a central role in disseminating evidence-based principles, fostering skills in critical appraisal, and supporting transparent clinical and policy-oriented decision-making.

Complementing this conceptual and educational advance, empirical research has begun to document how EBPP is understood and applied in clinical settings. The cross-sectional study titled Knowledge and Use of Evidence-Based Practice in Psychology in the Clinical Practice of Brazilian Psychologists constitutes one of the first systematic efforts in Latin America to assess psychologists’ (7) knowledge, attitudes, and use of EBPP in everyday practice. Together, these initiatives signal an important transition from theoretical endorsement to empirical evaluation and the structured implementation of EBPP within the Brazilian context, contributing to the consolidation of a regional evidence-based culture aligned with global standards.

The Research Topic “Expanding the Reach of Evidence-Based Psychological Interventions for Mental Health: Innovation, Access, and Equity” exemplifies this transition. By bringing together systematic reviews, study protocols, meta-analyses, qualitative syntheses, and implementation studies, the Research Topic illustrates how EBPP is increasingly oriented toward translational relevance and practical, real-world applicability across diverse cultural and clinical contexts.





Methodological evolution: from efficacy to certainty of evidence

One of the most salient methodological advances represented in this Special Issue is the growing emphasis on the certainty of evidence. The umbrella review protocol by Lerner et al. exemplifies this shift by proposing a meta-epidemiological assessment of the certainty of evidence in systematic reviews of cognitive-behavioral and psychodynamic/psychoanalytic therapies. Anchored in the GRADE framework, the protocol reflects the maturation of EBPP by explicitly addressing confidence in effect estimates, rather than focusing solely on whether interventions demonstrate statistically significant outcomes.

By applying a shared evaluative framework across distinct psychotherapeutic traditions, this work facilitates comparability and methodological dialogue between approaches that have historically been assessed in parallel. In doing so, it advances an approach that supports more informed clinical, educational, and policy decisions.

Complementing this contribution, the protocol by Yao et al. applies network meta-analysis to compare multiple electrical stimulation modalities for depression. By evaluating psychosocial and neurobiological interventions within a unified analytical framework, the study reinforces an integrated understanding of mind and behavior and illustrates how diverse intervention models can be appraised using consistent methodological standards. This integration clarifies the relative efficacy and safety of these modalities and enhances the coherence of evidence synthesis in mental health.





Integration of psychotherapeutic and pharmacological approaches

The systematic review by Santos et al. on pharmacological and psychosocial interventions for night eating syndrome in adults exemplifies the biopsychosocial orientation of contemporary EBPP. Rather than positioning medications and psychological interventions as competing alternatives, the review frames them as complementary components of a therapeutic continuum that is appropriate for addressing complex, multifactorial conditions.

By synthesizing evidence across multiple outcomes, including symptom severity, weight-related measures, quality of life, and comorbidities, the study contributes to the organization of an emerging but clinically relevant field. While highlighting the potential benefits of interventions such as sertraline and progressive muscle relaxation, the review also identifies substantial gaps in the evidence base and underscores the need for more robust trials to inform practice and guideline development.

In the domain of psychosocial interventions, Huang et al. provide a comprehensive comparative synthesis of international clinical practice guidelines for anxiety disorders in adults. By identifying areas of convergence, such as the consistent recommendation of cognitive-behavioral therapy, alongside critical gaps, including the lack of guidance for separation anxiety disorder in adults, the review has direct implications for clinical practice. The rigorous appraisal of guideline quality using Appraisal of Guidelines for Research and Evaluation further establishes methodological benchmarks for future guideline development and evaluation.





Interactions between individual and contextual mechanisms

Several contributions in this Research Topic address the interaction between individual mechanisms and broader contextual factors, reflecting the EBPP emphasis on contextualization and shared decision-making. Lozano et al. examine how implementation climate influences primary care professionals’ attitudes toward preventive mental health and substance use intervention for Hispanic families. Using multilevel modeling, the study demonstrates that favorable individual perceptions of implementation climate do not automatically translate to the clinic level, highlighting organizational heterogeneity and the need for context-sensitive implementation strategies, particularly in populations affected by health inequities.

Hall et al. contributes a qualitative meta-synthesis of dialectical behavior therapy (DBT), focusing on patients’ subjective experiences across formats and clinical settings. Emotional validation, therapeutic alliance, and sense of agency emerge as central mechanisms of change, underscoring the critical role of qualitative evidence in understanding therapeutic effectiveness. By illuminating processes that often escape traditional quantitative metrics, the synthesis strengthens the conceptual foundations of EBPP and supports more flexible, patient-centered models of care.

Zheng et al. further advance mechanism-focused research by demonstrating that mindfulness reduces work addiction among young employees through increased cognitive reappraisal and reduced maladaptive perfectionism. These findings suggest that mindfulness-based organizational interventions may enhance emotional regulation and promote a healthier work–life balance, with implications for prevention and occupational mental health.





Digital mental health interventions

Digital interventions represent a rapidly expanding frontier for EBPP. Hall et al. offer a practice-oriented analysis of the commissioning of digital mental health interventions within the UK National Health Service. Using the Online Remote Behavioral Intervention for Tics (ORBIT) as a case study, the authors identify structural barriers, such as unclear commissioning pathways and challenges related to integration, alongside facilitators, including strong evidence bases and clinical advocacy. This work provides actionable insights for bridging innovation, evidence, and routine clinical care.

Finally, Wen et al. present a meta-analysis examining treatment discontinuation in remotely delivered cognitive remediation interventions for individuals with schizophrenia. By comparing dropout rates across remote and in-person formats and identifying factors associated with better adherence, the study offers practical guidance for optimizing digital intervention design. These findings are particularly relevant for expanding access to effective, equitable, and user-centered mental health services.





Concluding remarks: toward a global evidence ecosystem

Collectively, the studies in this Special Issue illustrate the ongoing transformation of Evidence-Based Psychological Practice into a global and integrated evidence ecosystem. By foregrounding certainty of evidence, contextual relevance, implementation processes, and patient-centered outcomes, EBPP is increasingly aligned with principles of transparency, equity, and real-world applicability. The convergence of the APA and GRADE frameworks, alongside advances in qualitative synthesis, implementation science, and digital mental health, signals a future in which psychological practice is guided not only by what works, but by how, for whom, and under what conditions interventions are most effective.

This evolving model positions EBPP as a cornerstone of contemporary mental health care, capable of informing clinical decision-making, guideline development, and mental health policy in an increasingly complex and diverse global landscape.
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Introduction

Work addiction has become a growing concern among young employees in China, fueled by an “always-on” work culture that has been amplified by the rise of digital technologies. This study investigates the psychological mechanisms that contribute to work addiction, focusing on mindfulness, cognitive reappraisal, and perfectionism. Understanding these mechanisms is crucial for developing effective strategies to combat work addiction, particularly in the context of the increasingly digital and competitive work environment in China.





Methods

An online survey was administered to 362 young employees in southern China using convenience and snowball sampling methods. Data was analyzed using structural equation modeling (SEM) with the software SmartPLS 4 to examine the relationships between mindfulness, cognitive reappraisal, perfectionism, and work addiction. Mediation analysis was conducted to test the indirect effects of cognitive reappraisal and perfectionism on the relationship between mindfulness and work addiction.





Results

The results revealed that mindfulness was positively associated with cognitive reappraisal and negatively correlated with perfectionism. Cognitive reappraisal was found to be negatively related to work addiction, while perfectionism showed a positive relationship with work addiction. Mediation analysis confirmed that both cognitive reappraisal and perfectionism mediated the relationship between mindfulness and work addiction.





Discussion

This study highlights the role of mindfulness as a key factor in reducing work addiction among young employees. By enhancing cognitive reappraisal and reducing perfectionism, mindfulness can effectively mitigate the psychological drivers of work addiction. The findings suggest that organizations can implement mindfulness-based interventions to improve emotional regulation and work-life balance among young employees, ultimately helping to reduce work addiction and its associated negative impacts. The study also underscores the importance of conducting research in diverse cultural settings to further understand the global relevance of these psychological mechanisms.
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1 Introduction

With increasing digitalization, young employees in China, especially in large cities, often prioritize career success, dedicating excessive time to work to stand out in a competitive job market (1). The widespread use of smartphones and social media has blurred the line between work and personal time, leading to an “always-on” work culture (2). This makes it difficult for them to relax, contributing to work addiction and overwork. Consequently, their social and recreational activities are limited, increasing psychological pressure and feelings of isolation (3). Long-term overwork can negatively affect mental health, causing anxiety, depression, and insomnia, while physical health issues like burnout and chronic diseases may also arise (4).

Work addiction, or workaholism, is a compulsive behavioral pattern where individuals excessively engage in work, detrimentally impacting health, social relationships, and personal well-being, often using work as a coping mechanism (5). It is characterized by excessive reliance on work, can have several negative consequences (6). Also, it is linked to mental health issues such as anxiety and depression, as individuals struggle to relax and may experience emotional breakdowns (7). Physically, overwork leads to burnout, insomnia, and other health problems, while also increasing the risk of chronic diseases (8). Work addiction also harms interpersonal relationships, causing social isolation and family conflicts (9). Although workaholics often believe they are productive, excessive work can reduce efficiency, impair decision-making, and lead to career burnout (5). Ultimately, work addiction lowers life quality by limiting time for self-care and personal interests. Addressing this issue through timely intervention is essential.

The Chinese government and companies have implemented measures to combat work addiction. The government has strengthened labor law enforcement, ensuring reasonable working hours and rest days, with increased supervision to prevent overwork (10). Companies are promoting work-life balance, especially in tech firms, where the “996 culture” has prompted flexible hours and remote work, “996 culture” refers to a work schedule commonly practiced in some Chinese companies, particularly in the tech industry, where employees are expected to work from 9 a.m. to 9 p.m., six days a week. This culture has been widely criticized for contributing to employee burnout and poor work-life balance (11). Growing attention to mental health has led companies to offer psychological support and stress management. Corporate cultures are shifting toward more humane management, reducing overtime (12). Additionally, some companies have established health-conscious workplace standards, such as rest areas and regular health checks, to mitigate work addiction (13).

Mindfulness, as an effective self-regulation tool, can alleviate and prevent work addiction from multiple perspectives (14). Firstly, mindfulness enhances self-awareness, allowing individuals to recognize their work-related behavior patterns and psychological states (15). When employees become aware of over-investing in work, mindfulness guides them to reflect and make timely adjustments, thus preventing unconscious overworking. Secondly, mindfulness helps improve work-life balance by helping employees distinguish between work and personal life boundaries, reducing work’s encroachment on personal time, and preventing health issues caused by overwork (16). Additionally, mindfulness helps alleviate perfectionism by promoting acceptance of imperfection and reducing excessive expectations, thereby mitigating work addiction driven by the pursuit of perfection (17). Finally, mindfulness enhances stress coping abilities by increasing awareness of the present moment, enabling individuals to better regulate their emotional responses under pressure, avoid emotional overload, and effectively recognize and address work-related stress, preventing prolonged high-pressure states (18).

The issue of work addiction among young employees has gained significant academic attention, focusing on its definition (19), psychological factors (20), consequences (21), and interventions (22). While research has explored work addiction’s impact on employees, there is limited research specifically on young employees, particularly regarding work stress, career, and societal expectations (23). Existing research mainly addresses short-term effects, with a lack of long-term studies. This study aims to examine the psychological mechanisms of work addiction in young employees, focusing on the role of cognitive reappraisal, perfectionism, and mindfulness interventions. The research questions include: (1) What are the key psychological factors (mindfulness, cognitive reappraisal, and perfectionism) associated with work addiction among young employees? (2) How do mindfulness, cognitive reappraisal, and perfectionism relate to each other in the context of work addiction? (3) What is the role of mindfulness in reducing work addiction among young employees?




2 Literature review and hypothesis development



2.1 Concept of variables



2.1.1 Mindfulness

Mindfulness is a mental state characterized by the deliberate focus on the present moment with an attitude of acceptance, awareness, and non-judgment (24). It involves the ability to observe one’s thoughts, emotions, bodily sensations, and the surrounding environment as they occur, without attempting to change or escape them (25). This practice fosters a heightened awareness of both internal and external experiences, where individuals can observe their reactions without becoming overly involved in them or reacting impulsively (26). The fundamental concept of mindfulness is rooted in cultivating a balanced and non-reactive awareness of the present, which allows individuals to maintain clarity and emotional resilience, even when confronted with challenging situations (27). The origins of mindfulness can be traced to Buddhist traditions, where it is an integral part of meditation practices aimed at achieving enlightenment and reducing suffering. However, mindfulness has gained widespread recognition and application in modern psychological and therapeutic practices, particularly in the fields of stress reduction, emotional regulation, and mental health improvement. In recent decades, psychological models of mindfulness have evolved, with programs such as Mindfulness-Based Stress Reduction (MBSR), developed by Jon Kabat-Zinn, demonstrating its effectiveness in clinical and non-clinical settings alike (28). These programs emphasize cultivating mindfulness as a way to improve individuals’ ability to cope with stress, reduce symptoms of anxiety and depression, and enhance their overall emotional well-being.

Research has consistently shown that mindfulness can significantly enhance emotional regulation (29). Studies have found that mindfulness training is effective in reducing emotional reactivity and improving the ability to respond to stressful situations in a calm and measured manner (25). This is particularly beneficial in managing emotions like anxiety, depression, and anger, which can be exacerbated by an inability to regulate emotional responses. Mindfulness has also been shown to reduce stress levels, partly due to its focus on the present moment, which can prevent individuals from becoming overwhelmed by future concerns or past regrets (30). In addition to emotional regulation, mindfulness has been linked to improvements in mental health and overall well-being. It has been found to increase psychological flexibility, allowing individuals to accept and engage with their thoughts and feelings without becoming excessively attached or distressed by them (31). This, in turn, promotes a sense of well-being and can help individuals develop a more balanced and compassionate relationship with themselves (28). Mindfulness also enhances self-awareness, helping individuals gain insight into their own emotional patterns and behaviors, which can lead to healthier, more adaptive coping strategies (32).




2.1.2 Cognitive reappraisal

Cognitive reappraisal is a central strategy within the broader field of cognitive emotion regulation, which refers to the ways in which individuals manage and modify their emotional responses to external stimuli or internal experiences (33). Cognitive reappraisal specifically involves changing the way one thinks about or interprets a potentially distressing situation in order to alter its emotional impact (34). This process is considered an adaptive emotional regulation strategy, as it enables individuals to reinterpret events or situations in a way that reduces their emotional intensity and helps them cope more effectively with stress or negative emotions (33). The concept of cognitive reappraisal is rooted in cognitive-behavioral theory, which posits that thoughts, emotions, and behaviors are interconnected (35). According to this framework, it is not the event itself that causes distress, but rather the way an individual perceives or appraises the event. Through cognitive reappraisal, individuals actively engage in changing their interpretations of situations, often reframing them in a more neutral, positive, or less threatening manner (36).

In addition to its emotional impact, cognitive reappraisal allows individuals to maintain psychological well-being by fostering a more flexible and adaptive response to stress (37). When individuals reframe their experiences, they are better equipped to view difficulties as manageable and less overwhelming. This shift in perspective can mitigate the intensity of negative emotions and prevent emotional overload (38). For example, cognitive reappraisal can help individuals reduce feelings of helplessness by viewing challenges as temporary and solvable rather than insurmountable. As a result, individuals are more likely to experience increased emotional resilience, greater psychological stability, and improved well-being (39). Research has shown that cognitive reappraisal is positively associated with improved emotional regulation. By reframing distressing situations, individuals can prevent emotional dysregulation, such as rumination, impulsivity, or emotional reactivity, which are common responses to stress and anxiety. This ability to regulate emotions more effectively is linked to better mental health outcomes, as individuals who engage in cognitive reappraisal tend to experience lower levels of depression, anxiety, and overall distress (40).




2.1.3 Perfectionism

Perfectionism is a complex psychological trait that involves a pervasive tendency to set unrealistically high standards for oneself and others (41). Individuals who exhibit perfectionism are often driven by the desire to achieve flawlessness in every aspect of their lives (42). This drive for perfection can manifest in a range of behaviors, including an intense focus on details, an excessive need for control, and a constant striving for high performance across various domains, such as work, school, and personal life (41). Perfectionists frequently impose stringent demands on themselves, feeling that anything less than perfection is unacceptable. This perfectionistic mindset leads to significant self-criticism, as they may view minor mistakes or deviations from their high standards as failures. As a result, perfectionists often experience heightened anxiety, stress, and dissatisfaction with their achievements, which can have profound effects on their emotional well-being (43).

The concept of perfectionism can be broken down into two primary dimensions: self-oriented perfectionism and other-oriented perfectionism (44). Self-oriented perfectionism refers to the internal pressure individuals place on themselves to meet high standards. This dimension is often driven by an individual’s own expectations of what they should achieve and how they should perform. On the other hand, other-oriented perfectionism involves setting high standards for others and can lead to frustration or resentment when others do not meet these expectations. This form of perfectionism can cause interpersonal conflicts and negatively impact relationships, as perfectionists may be overly critical of others’ shortcomings. There is also a third dimension known as socially prescribed perfectionism, which is the belief that others, such as family members, friends, or society, hold unrealistic standards that one must meet. This form of perfectionism is often associated with feelings of pressure, inadequacy, and fear of judgment.

Research has consistently shown that perfectionism is strongly linked to negative psychological outcomes. One of the most significant consequences of perfectionism is its relationship with anxiety (45). Perfectionists often experience heightened levels of anxiety, particularly in situations where they perceive a potential for failure or judgment. This anxiety can become debilitating, leading to avoidance behaviors, procrastination, or a constant sense of unease. Moreover, the tendency to focus on flaws and imperfections makes perfectionists more vulnerable to depression, as they may feel hopeless or inadequate when they cannot achieve their idealized standards (46). Studies have shown that perfectionism is a risk factor for burnout, as individuals who are driven by perfectionistic tendencies are more likely to experience exhaustion and disengagement from tasks over time (47).




2.1.4 Work addiction

Work addiction, also known as workaholism, is a behavioral pattern in which individuals compulsively engage in work to the extent that it interferes with other important aspects of life, such as health, social relationships, and personal well-being (48). At its core, work addiction is characterized by an inability to control one’s involvement in work-related activities, with work becoming a primary source of self-worth and a coping mechanism for managing stress or emotional difficulties (49). People who experience work addiction often prioritize their professional responsibilities over personal needs and relationships, which can lead to detrimental long-term consequences for their mental and physical health (50). Work addicts are driven by an overwhelming urge to work, often feeling anxious or restless when not working. This leads to behaviors such as extended work hours, persistent involvement in tasks even outside of work hours, and a tendency to overwork despite negative outcomes (51). Work addicts may feel guilty or uncomfortable when not working, and the idea of taking breaks or time off may seem foreign or unnecessary to them. They often exhibit work efficiency in the short term, but this is typically unsustainable, leading to burnout over time (52).

The concept of balance between work and life is another critical aspect of understanding work addiction. Healthy individuals are able to maintain a balance between their professional and personal lives, allocating time and energy to both career and personal interests (53). In contrast, work addicts tend to neglect aspects of their life outside of work. They often forget spending time with family and friends, engaging in hobbies, or focusing on their health in favor of work-related activities. This imbalance can lead to a breakdown in relationships, as loved ones may feel neglected or unimportant (54). Social isolation is a common consequence, as work addicts increasingly prioritize work over social interactions.





2.2 Hypothesis development



2.2.1 Mindfulness, cognitive reappraisal, and perfectionism

Mindfulness and cognitive reappraisal are positively related, as both regulate emotions and cognition (55). Mindfulness enhances awareness and acceptance of the present moment, reducing emotional overreaction, while cognitive reappraisal changes the interpretation of situations to regulate emotions. Mindfulness helps individuals identify and adjust unfavorable emotional reactions, promoting the use of cognitive reappraisal (56). In contrast, mindfulness negatively relates to perfectionism, as perfectionists set high standards, leading to anxiety and self-criticism (57). Mindfulness encourages acceptance of imperfection and focus on the present, reducing the pressure and burden of perfectionism.

Finally, the relationship between cognitive reappraisal and perfectionism is also negative (58). While cognitive reappraisal can effectively reduce negative emotions, perfectionists tend to maintain high standards for themselves, making it difficult to fully accept their imperfections (59). This may result in reappraising situations as “not good enough” or “must be more perfect,” which exacerbates self-criticism and emotional distress, thus weakening the positive effect of cognitive reappraisal.

As a result, this study puts forward the following hypotheses:

Hypothesis 1 (H1): There is a positive association between mindfulness and cognitive reappraisal.

Hypothesis 2 (H2): There is a negative association between mindfulness and perfectionism.

Hypothesis 3 (H3): There is a negative association between cognitive reappraisal and perfectionism.





2.2.2 Cognitive reappraisal, perfectionism, and work addiction

Cognitive reappraisal and work addiction are negatively related because cognitive reappraisal involves changing one’s interpretation of a situation to regulate emotions, helping individuals reframe stressful situations in a more adaptive manner (60). In the context of work addiction, individuals often perceive excessive work as necessary or unavoidable, and while cognitive reappraisal encourages flexible thinking, work addicts tend to have rigid work habits, making it difficult for them to effectively employ this strategy (61). As a result, cognitive reappraisal can counterbalance the emotional attachment to work addiction, leading to a negative relationship between the two.

On the other hand, perfectionism and work addiction are positively related. Perfectionists set excessively high standards for themselves and are highly motivated to meet these expectations (62). This drive for perfection often leads to excessive work involvement, as perfectionists feel compelled to overperform and control every aspect of their work. Therefore, perfectionism fosters the tendency to engage in work addiction, as perfectionists view work as a means to prove their worth and meet their high standards, which intensifies their work addiction (63).

As a result, this study puts forward the following hypotheses:

Hypothesis 4 (H4): There is a negative association between cognitive reappraisal and work addiction.

Hypothesis 5 (H5): There is a positive association between perfectionism and work addiction.




2.2.3 Mediation effects

Cognitive reappraisal and perfectionism act as mediators in the relationship between mindfulness and work addiction. Mindfulness enhances awareness and acceptance of the present moment, reducing emotional overreaction and strengthening the ability to use cognitive reappraisal (64). This helps individuals reframe work-related stress, reducing emotional dependency on work and lowering the risk of work addiction. Additionally, mindfulness reduces perfectionism, which diminishes the drive for excessive work in perfectionists. Perfectionism often drives work addiction by encouraging overperformance to prove self-worth (65). Thus, mindfulness reduces both perfectionism and the drive for work addiction, explaining why higher mindfulness levels reduce work addiction.

As a result, this study puts forward the following hypothesis:

Hypothesis 6 (H6): Cognitive reappraisal and perfectionism mediate the relationship between mindfulness and work addiction.

The hypotheses are illustrated in Figure 1.

[image: Diagram showing hypothesized relationships between four variables: Mindfulness, Cognitive Reappraisal, Perfectionism, and Work Addiction. Arrows indicate directional hypotheses labeled H1 through H6 connecting the variables in a network.]
Figure 1 | Hypothesized model.






3 Methodology



3.1 Participants and procedures

This study employed an online questionnaire survey to gather data from young employees in the workplace. To ensure effective data collection, researchers utilized convenience and snowball sampling methods. With approval from relevant local authorities, they contacted young employees aged 18 to 35 in southern China. The recruitment process was facilitated through the social media platform WeChat, where researchers gauged participants’ interest and shared the questionnaire link via personal contacts, group chats, and Moments (WeChat’s public sharing feature), inviting them to participate. Prior to completing the survey, all respondents were informed of its purpose and provided their voluntary consent. Furthermore, following the snowball sampling approach, those who had completed the questionnaire were encouraged to invite their colleagues and friends to participate. The use of convenience and snowball sampling allowed for efficient access to a hard-to-reach population—young employees across various industries—within a limited time frame and under practical constraints. These methods facilitated data collection from diverse participants and leveraged existing social networks to increase sample size. The survey was hosted on Wenjuanxing (www.wjx.cn), a widely used online survey platform in China. A total of 568 questionnaires were distributed, yielding 362 valid responses, resulting in an effective response rate of 63.7%.

Table 1 outlines the demographic characteristics of the 362 young employees included in this study: (1) The gender distribution was relatively balanced, with 45.3% male and 54.7% female respondents. (2) In terms of age, the majority fell within the 26–35 age group, accounting for 74.4%. (3) Regarding education, 96.4% of respondents held a bachelor’s degree or higher, indicating a highly educated sample. (4) Income levels were mainly concentrated in the 5,000-12,000 CNY range, with 33.1% earning 5,000-8,000 CNY and 35.4% earning 8,000-12,000 CNY. (5) In terms of sleep duration, 55.8% reported sleeping 5–7 hours per day. (6) 63.8% of respondents regularly engaged in leisure activities, indicating a relatively high participation rate.


Table 1 | Demographics of sample.
	Profiles
	Frequency
	Survey (%)



	Gender
	Male
	164
	45.3


	Female
	198
	54.7


	Age
	18-25
	93
	25.7


	26-35
	269
	74.3


	Education level
	College or below
	13
	3.6


	Bachelor’s degree
	313
	86.5


	Master’s degree or above
	36
	9.9


	Monthly income level
	Below 5000 CNY
	80
	22.1


	5000–8000 CNY
	120
	33.1


	8000–12000 CNY
	128
	35.4


	Above 12000 CNY
	34
	9.4


	Average daily sleep duration
	Less than 5 hours
	37
	10.2


	5–7 hours
	202
	55.8


	More than 7 hours
	123
	34.0


	Do you frequently participate in leisure activities (e.g., sports, entertainment, etc.)?
	Yes
	231
	63.8


	No
	131
	36.2










3.2 Instruments

The questionnaire consisted of five sections. The first section asked respondents to provide demographic information, including gender, age, highest level of education, monthly income level, average daily sleep duration, and whether they regularly participated in leisure activities (e.g., sports, entertainment).

The second section of the survey utilized the Mindfulness Scale (66), consisting of ten items to assess respondents’ mindfulness. Sample items include: “I am able to maintain clear awareness of what I am doing.” This scale is measured using a five-point Likert scale, with response options ranging from 1 (Strongly Disagree) to 5 (Strongly Agree).

The third section of the survey utilized the Cognitive Reappraisal Scale (67), consisting of six items to assess respondents’ use of cognitive reappraisal. Sample items include: “When I want to feel more positive emotion (such as joy or amusement), I change the way I’m thinking about the situation.” This scale is measured using a five-point Likert scale, with response options ranging from 1 (Strongly Disagree) to 5 (Strongly Agree).

The fourth section of the survey utilized the Perfectionism Scale (68), consisting of six items to assess respondents’ levels of perfectionism. Sample items include: “If I fail at work/school, I am a failure as a person.” This scale is measured using a five-point Likert scale, with response options ranging from 1 (Strongly Disagree) to 5 (Strongly Agree).

The fifth section utilized the Bergen Work Addiction Scale (BWAS) developed by Andreassen et al. (19), comprising seven items to collect data on respondents’ work addiction. Sample items included: “Worked so much that it has negatively influenced your health?” The scale was measured using a five-point Likert scale, with response options ranging from 1 (Never) to 5 (Always).

The original instruments (Mindfulness, Cognitive Reappraisal, Perfectionism, and the Bergen Work Addiction Scale) were developed in English, we conducted a rigorous translation process. First, all items were translated into Chinese by two bilingual researchers with expertise in psychology and survey design. Then, a separate bilingual expert, blinded to the original versions, performed a back-translation into English. Discrepancies between the original and back-translated versions were discussed and resolved through consensus among the research team to ensure semantic and conceptual equivalence. In addition, a pilot test with 30 participants was conducted to assess the clarity and cultural appropriateness of the translated items. Minor revisions were made based on feedback before finalizing the questionnaire.




3.3 Data analysis

In this study, structural equation modeling (SEM) was employed in conjunction with PLS-SEM to examine the proposed model. SEM is a widely recognized method for analyzing latent variables in measurement models and evaluating relationships among latent constructs in structural models (69). Following the two-step modeling approach outlined by Anderson and Gerbing (70), both the measurement and structural models were assessed using SEM. SmartPLS 4 was selected for SEM due to several methodological and practical considerations. Partial least squares SEM (PLS-SEM) is particularly suitable for exploratory research and theory development, especially when the research model is complex and the sample size is relatively moderate. Unlike covariance-based SEM (e.g., AMOS, LISREL), PLS-SEM places fewer restrictions on data distribution and is more robust when assumptions such as multivariate normality are not fully met. Given the predictive and exploratory nature of this study and the sample size (N = 568), SmartPLS 4 provided a flexible and appropriate tool for estimating path relationships, assessing measurement reliability and validity, and examining mediation effects. Initially, the reliability and validity of the measurement instruments were evaluated, with the lowest Cronbach’s alpha coefficient recorded at 0.932, confirming the instruments’ strong reliability and validity. Subsequently, the maximum likelihood estimation method was utilized to test the associations among mindfulness, cognitive reappraisal, perfectionism, and work addiction. Moreover, 5000 bootstrap samples were applied to investigate the indirect effects between high-intensity emotional intelligence and psychological detachment. Lastly, the model’s effectiveness was assessed by analyzing the fit indices and path coefficients of the hypothesized model.





4 Results



4.1 Measurement model

The reliability and validity assessment of latent variables incorporated confirmatory factor analysis (CFA) through SmartPLS 4. All variables demonstrated Cronbach’s α values surpassing 0.8 (refer to Table 2), affirming robust internal consistency within the model structure as guided by Fornell and Larcker (71). Additionally, the average variance extraction (AVE) for each variable exceeded 0.6 (as noted in Table 2), surpassing the minimal acceptable threshold of 0.5. Furthermore, the composite reliability (CR) of each latent variable surpassed 0.8, underscoring the model’s robust convergent validity. The resilience of convergent validity across proposed models was well-established. Factor loadings from principal component factor analysis ranged from 0.844 to 0.898 (refer to Table 2), reinforcing the measurement model’s robust construct validity.


Table 2 | Reliability and validity analysis.
	Items
	Factor loadings
	Cronbach’s α
	CR
	AVE



	Mindfulness (MI)
	
	0.932
	0.948
	0.785


	MI1
	0.892
	 
	 
	 


	MI2
	0.876
	 
	 
	 


	MI3
	0.882
	 
	 
	 


	MI4
	0.895
	 
	 
	 


	MI5
	0.886
	 
	 
	 


	Cognitive Reappraisal (CR)
	
	0.941
	0.953
	0.772


	CR1
	0.881
	 
	 
	 


	CR2
	0.885
	 
	 
	 


	CR3
	0.888
	 
	 
	 


	CR4
	0.875
	 
	 
	 


	CR5
	0.868
	 
	 
	 


	CR6
	0.876
	 
	 
	 


	Perfectionism (PE)
	
	0.945
	0.956
	0.784


	PE1
	0.882
	 
	 
	 


	PE2
	0.898
	 
	 
	 


	PE3
	0.883
	 
	 
	 


	PE4
	0.897
	 
	 
	 


	PE5
	0.863
	 
	 
	 


	Work Addiction (WA)
	
	0.941
	0.952
	0.740


	WA1
	0.844
	 
	 
	 


	WA2
	0.861
	 
	 
	 


	WA3
	0.863
	 
	 
	 


	WA4
	0.871
	 
	 
	 


	WA5
	0.852
	 
	 
	 


	WA6
	0.874
	 
	 
	 


	WA7
	0.856
	 
	 
	 





Cα, Cronbach’s alpha; AVE, average variance extracted; CR, composite reliability.



According to Fornell and Larcker (71), diagonal values of the square root of AVE are bigger than inter-item correlation values, demonstrates discriminant validity’. Item loadings, alpha, AVE and CR values are shown in Table 2, while discriminant validity scores are shown in Table 3. The outcomes revealed that the model is appropriate for the structural model evaluation employed in the final analysis.


Table 3 | Discriminant validity.
	Constructs
	CR
	MI
	PE
	WA



	CR
	0.879
	 
	 
	 


	MI
	0.585
	0.886
	 
	 


	PE
	-0.317
	-0.316
	0.885
	 


	WA
	-0.340
	-0.368
	0.678
	0.860





MI, Mindfulness; CR, Cognitive Reappraisal; PE, Perfectionism; WA, Work Addiction.






4.2 Structural model

The study evaluated the model fit using the standardized root mean square residual (SRMR). The SRMR value is a standardized residuals index determined by comparing the observed covariance with the hypothesized matrix. A range of SRMR values of 0.1 or lower is considered acceptable (72). Based on the results, the estimated SRMR value was 0.041, which is considered a satisfactory model fit.

The structural path model in Table 4; Figure 2 shows that the significant positive correlation between mindfulness and cognitive reappraisal (β = 0.585, t = 12.683, p < 0.001), supporting H1; and there was a significant negative correlation between mindfulness and perfectionism was (β = -0.198, t = 3.024, p < 0.001), supporting H2; and there was a significant negative correlation between cognitive reappraisal and perfectionism (β = -0.201, t = 2.919, p < 0.001), supporting H3; and there was a significant negative correlation between cognitive reappraisal and work addiction (β = -0.139, t = 3.254, p < 0.001), supporting H4; and the relationship between perfectionism and work addiction was statistically significant (β = 0.634, t = 13.922, p < 0.001), supporting H5.


Table 4 | Path coefficients.
	No.
	Path
	β>
	Mean
	T statistics
	P values
	LLIC
	ULIC



	H1
	MI -> CR
	0.585
	0.586
	12.683
	0.000
	0.485
	0.667


	H2
	MI -> PE
	-0.198
	-0.197
	3.024
	0.000
	-0.326
	-0.068


	H3
	CR -> PE
	-0.201
	-0.202
	2.919
	0.000
	-0.333
	-0.062


	H4
	CR -> WA
	-0.139
	-0.139
	3.254
	0.000
	-0.224
	-0.058


	H5
	PE -> WA
	0.634
	0.636
	13.922
	0.000
	0.534
	0.715





MI, Mindfulness; CR, Cognitive Reappraisal; PE, Perfectionism; WA, Work Addiction.



[image: Path diagram illustrating relationships between mindfulness, cognitive reappraisal, perfectionism, and work addiction. Arrows show positive and negative standardized coefficients. Yellow-labeled rectangles represent observed variables for each construct. Blue circles indicate latent variables with variance values.]
Figure 2 | Structural path analysis model.

The model’s explanatory power was evaluated by assessing the goodness of fit, determined through the strength of each structural path indicated by the R2 value for the dependent variable (73). According to Falk and Miller (74), an R2 value equal to or greater than 0.1 signifies a good fit. As shown in Table 5, all R2 values exceeded 0.1, confirming the model’s predictive capability. Additionally, Q2 was used to ascertain the predictive relevance of the endogenous constructs; a Q2 value above zero indicates predictive relevance. The results in Table 5 demonstrate significant predictive power for the constructs.


Table 5 | Outcomes of R2 and Q2 Values.
	Constructs
	R2
	Adjusted R2
	Q²



	CR
	0.342
	0.340
	0.260


	PE
	0.126
	0.121
	0.097


	WA
	0.477
	0.474
	0.350





CR, Cognitive Reappraisal; PE, Perfectionism; WA, Work Addiction.



The researchers proposed that work addiction impacts interpersonal conflicts through two mediating factors: emotional intelligence and psychological detachment. To test these mediation effects, bootstrapping methods were employed. As presented in Table 6, both cognitive reappraisal and perfectionism had a negative effect on the relationship between mindfulness and work addiction (standard indirect effect = -0.281, p < 0.001), thereby supporting H6.


Table 6 | Mediation analysis.
	No
	Path
	Original sample (O)
	Sample mean (M)
	Standard deviation 
(STDEV)
	T statistics 
(|O/STDEV|)
	P values



	H6
	Total indirect effect of
MI ->WA
	-0.281
	-0.283
	0.043
	6.503
	0.000


	Total Effect of
MI ->WA
	-0.281
	-0.283
	0.043
	6.503
	0.000


	H6
	Total indirect effect of
WA -> IC
	0.352
	0.356
	0.045
	7.84
	0.000


	Total Effect of
WA -> IC
	0.352
	0.356
	0.045
	7.84
	0.000





MI, Mindfulness; WA, Work Addiction.

WA, Work Addiction; IC, Interpersonal Conflicts.






4.3 Mediation analysis

The researchers hypothesized that work addiction influences interpersonal conflicts through two mediators: emotional intelligence and psychological detachment. This study tested the mediation effects using bootstrapping methods (Bollen & Stine, 1990). Table 6 shows the emotional intelligence and psychological detachment significantly influenced the relationship between work addiction and interpersonal conflicts (standard indirect effect = 0.352, p < 0.001), supporting H6. The results suggest that respondents with lower work addiction who reported higher levels of emotional intelligence and psychological detachment engaged in less interpersonal conflicts.





5 Discussion



5.1 Theoretical contributions

This study provides a new perspective by exploring the relationships between mindfulness (55), cognitive reappraisal (61)., and perfectionism (63) in work addiction. Existing research often emphasizes the impact of emotional regulation strategies on work addiction, such as emotional intelligence and emotional regulation skills (28), and how perfectionism drives work addiction (47). However, less attention has been given to how mindfulness and cognitive reappraisal jointly reduce the risk of work addiction. The contribution of this study lies in introducing mindfulness and cognitive reappraisal to explore how they mediate the effect of perfectionism on work addiction. The mediation findings suggest that mindfulness may reduce perfectionistic tendencies by promoting non-judgmental awareness and self-acceptance. This helps individuals break away from rigid self-standards and excessive self-criticism. Theoretically, mindfulness supports emotional regulation and reduces cognitive fixation, which are central to perfectionism. Previous studies have not explicitly revealed the negative impact of mindfulness on perfectionism (21) or how cognitive reappraisal helps regulate work addiction, particularly in terms of how individuals reframe work situations (20). This study presents mindfulness as a crucial pathway for emotional regulation. The differences in findings may stem from variations in research methods, sample populations, and cultural backgrounds. While our findings are situated within the Chinese cultural context, they align with studies conducted in Western settings, where mindfulness has also been shown to reduce perfectionism and enhance psychological resilience. This suggests that the beneficial effects of mindfulness may hold across cultures, though the underlying mechanisms—such as the role of social expectations—may vary. Future cross-cultural research could further explore how cultural norms shape the pathways through which mindfulness influences perfectionistic tendencies.

This study lies in revealing how mindfulness and cognitive reappraisal mediate the relationship between perfectionism and work addiction, expanding the research scope on work addiction. Its replicability lies in providing a theoretical framework that can be applied to studies in other cultural contexts and emphasizing the potential of psychological regulation strategies in preventing work addiction, offering significant practical implications.




5.2 Practical implications

This study examines the role of mindfulness, cognitive reappraisal, and perfectionism in work addiction, with a particular focus on the psychological mechanisms underlying young employees’ experiences. The findings indicate that mindfulness significantly reduces the risk of work addiction by mitigating perfectionism and enhancing cognitive reappraisal. As digital transformation accelerates, young employees are increasingly influenced by an “always-on” work culture, making them more susceptible to excessive work engagement. The theoretical framework provided in this study suggests that organizations can implement mindfulness training to improve employees’ emotional regulation, enabling them to better manage work-life boundaries and effectively mitigate the negative consequences of work addiction.

Mindfulness training not only fosters emotional regulation but also strengthens employees’ psychological resilience and ability to cope with stress. The findings demonstrate that by cultivating greater awareness and acceptance of the present moment, employees can better manage workplace stressors and challenges, thereby reducing the likelihood of mental health issues such as anxiety and burnout resulting from excessive work involvement. Organizations can leverage these insights by incorporating regular mindfulness training programs to enhance employees’ self-awareness, ultimately improving both individual and team performance while lowering the incidence of work addiction.

This study underscores the critical role of organizational culture and management practices in human resource management. As work addiction becomes an increasingly pressing issue, more organizations are recognizing the importance of employee mental well-being and adopting strategies to promote work-life balance. The findings suggest that mindfulness not only alleviates work addiction but also helps employees reframe their perfectionistic tendencies, allowing them to adopt a healthier mindset when dealing with work-related stress. Based on these insights, organizations can implement more human-centered management practices, such as flexible work arrangements and remote work policies, to reduce employees’ work burden and enhance overall well-being.

This study underscores the critical role of organizational culture and management practices in human resource management. As work addiction becomes an increasingly pressing issue, more organizations are recognizing the importance of employee mental well-being and adopting strategies to promote work-life balance. The findings suggest that mindfulness not only alleviates work addiction but also helps employees reframe their perfectionistic tendencies, allowing them to adopt a healthier mindset when dealing with work-related stress. Based on these insights, organizations can implement more human-centered management practices, such as flexible work arrangements and remote work policies, to reduce employees’ work burden and enhance overall well-being.





5.3 Limitations

Despite providing valuable theoretical contributions, this study has several limitations. First, the sample is concentrated on young employees from southern China, which may not fully represent the situations in other regions or cultural contexts. While these approaches enabled efficient access to a relatively diverse sample of young employees and were practical under time and resource constraints, they may limit the representativeness of the population studied. Participants recruited through social media and personal networks may share similar demographic or psychological characteristics, potentially introducing selection bias. Future research could employ probability-based sampling techniques, such as stratified or cluster sampling, and expand data collection across different regions, industries, and employment settings.

Second, the study uses cross-sectional data, which limits the ability to examine long-term causal relationships between variables. Moreover, given the cross-sectional nature of this study, future longitudinal or experimental research is needed to confirm the effectiveness of mindfulness-based interventions and clarify causal relationships between key variables.

Third, although this study focused on individual-level psychological factors such as mindfulness and cognitive reappraisal, we acknowledge that other variables—particularly social support and work pressure—may also influence work addiction. Future studies could expand the model by incorporating these contextual and interpersonal factors to provide a more holistic understanding of work addiction.

Fourth, while various psychological measurement tools were employed, the reliance on self-reported data may introduce biases, such as social desirability or recall bias, potentially affecting the accuracy of the results. To minimize these effects, we ensured participant anonymity and used well-validated, neutrally worded scales. However, we acknowledge this limitation and suggest future studies incorporate additional data sources to enhance result validity.

Lastly, future research could benefit from a more diverse sample and longitudinal designs to better understand the enduring effects of mindfulness and cognitive reappraisal in different cultural settings. This would also help clarify whether the observed relationships hold across non-Chinese populations and under different cultural norms.





6 Conclusion

This study explores the relationships between mindfulness, cognitive reappraisal, perfectionism, and work addiction, providing insights into the psychological factors that may influence work addiction. The findings suggest that mindfulness is associated with lower levels of work addiction through its relationship with reduced perfectionism and enhanced cognitive reappraisal. To offer more specific guidance, organizations could implement brief daily mindfulness sessions, provide structured programmed like MBSR, involve leaders to model mindful behavior, and tailor content to address workplace stress or perfectionism. These steps can enhance the effectiveness and relevance of mindfulness interventions. However, given the cross-sectional design, the study does not establish causal relationships. Future research should investigate the longitudinal effects of these psychological mechanisms and explore their applicability in different cultural contexts.
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Background

Pathological dietary patterns are influenced by various interacting factors, including psychoactive drugs, psychological and biological conditions, and environmental determinants, and are frequently associated with failure in conventional weight loss treatments, especially in obese individuals. Night eating syndrome (NES) is characterized by excessive food consumption at night, often linked to disrupted circadian rhythms and psychosocial triggers.





Methods

This review evaluated pharmacological and psychosocial interventions for NES in adults. Randomized controlled trials (RCTs) comparing psychological or pharmacological interventions versus control groups were included. Primary outcomes were symptom improvement (reduced nighttime eating/awakenings) and weight loss. Secondary outcomes included changes in quality of life, psychiatric comorbidities, sleep quality, interpersonal functioning, and patient satisfaction. We conducted a systematic search in CENTRAL, MEDLINE, EMBASE, Psych INFO, LILACS, ClinicalTrials.gov, and the WHO’s International Clinical Trials Registry Platform.





Results

A total of 5 RCTs were included. Due to heterogeneity in interventions, a meta-analysis was not feasible, and results were presented narratively. Pharmacological interventions trials (Sertraline, Escitalopram, Agomelatine) showed mixed results in reducing NES symptoms, with Sertraline demonstrating the most significant improvements. Psychosocial interventions, including progressive muscle relaxation and education, also showed some benefits, particularly in reducing evening food intake and improving morning hunger. Weight loss outcomes were variable, with some trials showing modest weight loss in intervention groups.





Conclusion

Both pharmacological and psychosocial interventions may provide potential benefits in treating NES. Sertraline shows promise in reducing symptoms and improving quality of life, while psychosocial interventions, particularly progressive muscle relaxation, can modify eating behaviors. However, the heterogeneity of interventions and limited number of studies and subjects included determined a downgraded level of recommendation in GRADE for all outcomes to LOW, suggesting gaps and the need for further research to establish optimal treatment strategies for NES.





Keywords: obesity, night eating syndrome, food addiction, eating disorder, psychotherapy




1 Background

Various interacting factors can contribute to a pathological dietary pattern, including the action of psychoactive drugs (appetite suppressants, psychotropic medications such as antipsychotics, anticonvulsants, and antidepressants, and the action of exogenous hormones), psychological and biological conditions (stress, anxiety, depression, eating disorders, obesity, diabetes), and environmental determinants (foods high in fats and sugars, obesogenic environments, stressful and sedentary lifestyles) (1–3).

Obese individuals with pathological eating profiles often fail to respond to conventional weight loss treatments. The two dietary patterns most frequently associated with treatment failure in weight loss are binge eating disorder (BED) and night eating syndrome (NES) (4–7). Interestingly, the symptoms of these two dysfunctional dietary patterns seem to worsen proportionally with increases in body mass index (8–11).

NES is characterized by different eating behaviors, notably excessive food consumption primarily during the night, with restrictions during the day (6, 12, 13). Food intake occurs in recurrent episodes of binge eating before sleep, often accompanied by insomnia, awakenings to eat, or both. This pattern is frequently associated with the consumption of high-calorie snacks. (6, 12, 13).

NES may be related to a disruption in the normal circadian rhythm, resulting in an inversion of the sleep-wake cycle (14–16). psychosocial and emotional triggers seem to be associated with this dietary pattern (3, 17, 18).

It is known that both biological and psychological factors play important roles in the development and persistence of NES and in the correlation with other psychological disorders, being characterized as a vicious cycle that tends to self-perpetuate (17); moreover, guilt (a common characteristic in eating disorders) regarding night eating pattern, may trigger daytime food restriction and collaborate to maintain maladaptive eating behavior (19). Therefore, it is essential to address the relationship between eating habits, sleep and emotional disorders, breaking this cycle; therefore, combinations of psychological approaches and pharmacotherapy are often used (3, 20).

NES typically occurs in the second and third decades of life, with a slight preference for females—60% of affected individuals (8). The prevalence of NES in the United States is approximately 1.5% of the population, with higher rates of the syndrome associated with greater degrees of obesity - 10% of individuals seeking treatment for obesity, and 27% among candidates for bariatric surgery (20–22).




2 Condition description

Diagnostic criteria for NES require recurrent nighttime, of at least 25% of daily caloric intake after dinner and/or waking in the middle of the night to eat, occurring in at least two episodes per week, for at least three months, usually accompanied by the belief that one needs to eat to fall asleep, depression, and morning anorexia (13).

Major differential diagnosis of NES includes Night Eating Disorder (a parasomnia), Binge Eating Disorder and Bulimia Nervosa (6, 8).




3 Intervention description

As with other types of eating disorders and obesity, the treatment of NES should address the complex interaction between nutritional, biological, and psychological factors (8, 10, 20, 23, 24).

Regarding pharmacological treatments, anxiolytics and hypnotics, as well as melatonin have been tested. (3, 8, 20, 25, 26).

Anticonvulsants, such as topiramate, are also used for weight loss and psychiatric disorders such as anxiety, binge eating, and depression (11). Additionally, dopaminergic medications such as pramipexole may also be effective in reducing episodes of night eating syndrome (26).

As for psychological interventions, cognitive-behavioral therapy (CBT) is currently the most tested psychotherapy modality. (20, 23, 27–29). Some other behavioral strategies, such as contingency management, stress management, and behavioral interventions for weight loss, have preliminary evidence for reducing the symptoms of night eating syndrome (20).




3.1 Importance of conducting this review

The worldwide ‘epidemic’ of obesity, and its association with dysfunctional dietary patterns such as NES, justifies the need to evaluate the efficacy and safety of pharmacological and psychosocial treatments for this subgroup of individuals.





4 Objectives

To evaluate the effects of pharmacological and psychosocial interventions on NES in adults.




5 Methods



5.1 Criteria for considering studies for this review

Types of studies: we included randomized controlled trials (RCTs). We excluded quasi-randomized trials, such as those in which allocation was alternated or sequential, or uncontrolled studies, case series, case reports or other types of primary and secondary studies.

Following Lefevre’s and Cochrane’s guidance, our inclusion criteria were aligned with the PICO framework (Population, Intervention, Comparator, Outcome):

Population: Adults (18 years or older) with a confirmed diagnosis of NES according to diagnostic criteria (6, 13).

To assess the symptoms, various semi-structured interviews and self-reports are available (12, 20, 29, 30):

	Night Eating Questionnaire;

	Night Eating Syndrome History and Inventory;

	Night Eating Syndrome Symptom Scale;

	Eating Disorders Examination (nighttime intakes).



Interventions: any psychosocial or pharmacological interventions evaluated by available trials were considered viable.

Comparator: We included studies comparing psychosocial or pharmacological interventions with control, placebo or no intervention (Waiting list, Placebo, No intervention).

Outcomes:

Primary Outcomes: Symptom Improvement, Weight Loss and Adverse Events

Secondary Outcomes: Health-Related Quality of Life, Improvement in Psychiatric Comorbidities and Sleep Quality




5.2 Search methods for identifying studies

Searches were conducted using Cochrane Highly Sensitive Search Strategy, in the following databases: CENTRAL, MEDLINE, Embase, PsycINFO, LILACS, ClinicalTrials.gov, and WHO ICTRP, with no restrictions on language or year of publication, up to march 2025.




5.3 Data collection and analysis

Two reviewers (LRS, TM) independently examined both abstract and title of retrieved records and extracted data from included studies. Both authors also independently assessed the risk of bias for each included study using Cochrane Collaboration’s Risk of Bias 2.0 tool (31). Any discrepancies were resolved by consensus or by consulting a third author (MLD).

We presented a flowchart adapted from Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) showing the study selection process (32), the overall quality of evidence for each outcome according to the Grading of Recommendations Assessment, Development and Evaluation (GRADE) approach (33), as well as a summary of evidence in a ‘Summary of Results’ table.





6 Results

Our initial search yielded 12,003 studies from the databases and search for alternative sources resulted in one additional study. Following Cochrane collaboration standards for intervention systematic reviews, we excluded non-related studies, narrative reviews, case reports and duplicates, and examined the abstracts of 10 publications - of which 9 had their full texts evaluated, as the Tek (34) protocol found in the clinicaltrials.gov database was withdrawn. The studies by Allison et al. (13) O’Reardon et al. (35), and McCune et al (36) were excluded as they were pre- and post-treatment comparison studies without a control group; the study by Winkelman (37) was excluded as it was a case series. All other 5 studies were included in our review – these results are represented in Figure 1 – PRISMA flowchart.

[image: Flowchart illustrating literature selection for qualitative analysis: 36,923 articles retrieved from seven databases plus 1 grey literature source, reduced to 10 by triage and duplicate removal, 1 excluded, 9 full articles evaluated, 4 excluded with reasons, and 5 articles included in qualitative analysis.]
Figure 1 | PRISMA.

Due to the differences in interventions utilized in the included studies, a meta-analysis could not be performed; therefore, we opted to present the results narratively.



6.1 Included studies

All five trials that met initial selection criteria had the full text evaluated for inclusion and data extraction using standard form by The Cochrane Collaboration (31).



6.1.1 General characteristics

In total, five studies were included in this review: O’Reardon et al. (38), Vander Wal (39), Vander Wal (40), and Pawlow et al. (41) were published in English with their full texts available, while the study by Makhortova et al. (42) was published as a conference poster. All included studies were conducted in the United States of America, but the average income ranges of the included patients were not reported. The four studies published in full included adult patients (over 18 years of age) with overweight or obesity (mean BMI above 25 kg/m²) - only O’Reardon et al. (38) included 3 patients with normal weight in each group (placebo and sertraline). Makhortova et al. (42) included patients aged 31 to 65 years but did not provide anthropometric data for the sample. The studies by O’Reardon et al. (38), Vander Wal (40), Vander Wal (40), and Pawlow et al. (41) followed an exclusion protocol for patients with parasomnias and decompensated psychiatric disorders or those using psychotropic medication or already enrolled in a weight loss program; such data were not reported in the study by Makhortova et al. (42).

All included studies diagnosed Night Eating Syndrome (NES) using the standardized questionnaire (NEQ – 12), except for the Makhortova et al. (42), which did not provide such information.




6.1.2 Main characteristics of included studies

Main characteristics and results are depicted in Table 1 – Summary of findings. The interventions and comparators used, as well as the duration of the included studies, varied across them. O’Reardon et al. (38) evaluated 34 patients randomized to Sertraline or placebo, with an initial dose of 50mg, titratable up to 200mg, over 8 weeks; however, the method of participant randomization was not reported. The average daily dose of sertraline at the end of the study was 126.5 mg (SD=50.4). In contrast, the average “dose” of placebo was 173.5 mg (SD=40.0). Vander Wal (40) evaluated, through a randomized double-blind study 1:1 across 2 academic centers over 12 weeks, the efficacy of escitalopram (doses of 10 to 20mg) versus placebo; 40 patients (20 in each group, with equal distribution of men and women, aged 18 to 70 years (mean age of 45 years) with BMI of 25 to 50 kg/m² were included.


Table 1 | Summary of findings.
	Outcome
	Trial
	Comparative Risks (IC 95%)
	Relative effect (IC 95%)
	N participants
	GRADE
	Comments


	Intervention
	Control



	NES symptoms improvement
	O´Reardon 2005 (38)
	Sretralin
	Placebo
	 
	Sertraline
	⊕⊕⊝⊝ Low
	Limited number of patients, different interventions, downgrade for imprecision and inconsistency, and some concerns regarding domain 3 in the risk of bias of Pawlow's study, and in D1 of Makhortova, and high risk in D2 of Makhortova


	CGI
	12/17 score ≤2
	3/17 score ≤2
	S p<0.001
	(N=17)


	NEQ
	31.7 ± 5.6→18.1
	30.5± 6.2→5.0
	I:-57% X P:-16%
	Placebo


	Night awakening
	8.8 ± 8.6→2.3 ± 4.7
	6.4 ± 4.6→5.5 ± 5.0
	I:-74% X P:-14%
	(N=17)


	Night Eating
	8.3 ± 8.5→1.6 ± 2.6
	6.4 ± 4.9→5.5 ± 4.9
	I:-81% X P:-14%
	 


	Vander Wal 2012 (39)
	Escitalopram
	Placebo
	 
	Escitalopram


	NEQ
	-13.0 ( ± 1.60)
	-10.6 ( ± 2.2)
	- 2.40 ( ± 10.3)
	(N=20)


	CGI
	12/17 score ≤2
	3/17 score ≤2
	NS P =0.113
	Placebo


	NESHI
(respondedors)
	16 (80%)
	12 (60%)
	NS p=0.168
	(N=20)


	Vander Wal 2015 (40)
	PMR
	PMR plus
	E
	 
	PMR (N=38)


	NEQ
	−7.16 ± 6.64
	−8.38± 7.43
	−9.13 ± 11.00
	NS p=0,07
	PMR plus E


	NEDQ
	(N=38)


	Sleep hours/night
	0.69 ± 2.11
	0.53 ± 1.12
	0.23 ± 0.81
	All groups significantly reduced NEQ scores, but with no statistically significant difference between groups
	E (N=38)


	Breakfast N+week
	2.50 ± 2.25
	0.75 ± 0.35
	1.06 ± 2.56


	%eating after 19h
	-7.54 ± 23.94
	-30.54 ± 29.26
	-22.85 ± 14.71


	%eating after dinner
	-30.54 ± 19.84
	-20.42 ± 15.56
	-9.50 ± 23.52


	N initial insomnia
	0.00 ± 0.50
	-0.67 ± 1.15
	-0.75 ± 2.10


	N maintenance insomnia
	1.62 ± 5.18
	1.89 ± 8.01
	3.06 ± 5.94


	N awakenings/week
	-1.86 ± 2.63
	-3.00 ± 5.17
	-3.90 ± 10.76


	Pawlow et al., 2003 (41)
	APRT (N=10)


	NEQ
	Not described
	Not described
	APRT: morning hunger higher (P < 0.05) and lower at 9:00 p.m. (P < 0.025). Nearly significant trends for > N breakfasts (P = 0.08) and < N awakenings to eat after bedtime (P = 0.06)
	Control (N=10)


	Makhortova 2014 (42)
	Eating before bed
	Feeding after bed
	 
	Feeding before bedtime (N 57)


	 
	Agomelatina
	Sertralina
	Agomelatina
	Significant reductions (p<0.05) in both groups, with a greater reduction in the Agomelatine group for those waking to eat, and greater in the Sertraline group for those eating before bedtime
	Alimentação após deitar (N 39)
N was not described for each group Sertraline and Agomelatine
	 
	 


	NEQ
	27,00 ± 1,75
	22,28 ± 1,08
	23,16 ± 1,32


	Weight loss
	O´Reardon 2005 (38)
	- 2.9 kg ( ± 3.8)
	-0.3 kg ( ± 2.7)
	2.60 [0.16, 5.04], p=0,06
	Sertraline (N=14)
Placebo (N=14)
Only overweight patients included
	⊕⊕⊝⊝ Low
	Limited number of patients, different interventions, downgrade due to imprecision and inconsistency


	Vander Wal 2012 (39)
	-0.43kg (0.7)
	+1.12 kg (0.6)
	-1.55 [-1.95, -1.15], p= 0.086
	Escitalopram (N=20)
Placebo (N=20)


	Pawlow et al., 2003 (41)
	-0.81 kg
	+0.27 kg)
	P=0,07
	APRT (N=10)
Controle (N=10)


	Adverse events
	O´Reardon 2005 (38)
	 
	Side effects were mild and included dry mouth, fatigue, decreased libido, and sweating. Nausea as an adverse event was infrequent and transient (n=2 placebo and n=1 sertraline).
	Sertraline (N=17)
Placebo (N=17)
	⊕⊕⊝⊝ Low
	Limited number of patients, different interventions, downgrade due to imprecision and inconsistency


	 
	Not described
	Not described


	Vander Wal 2012 (39)
	Headache (n=5),
Gastrointestinal symptoms (n=4),
Upper respiratory infections/seasonal allergies (n=3),
Fatigue (n=3),
Sexual problems (n=2)
Cognitive symptoms (n=2)
Drowsiness (n=4),
	Headache (n=2)
Gastrointestinal (n=2)
Upper respiratory infections/seasonal allergies (n=3),
	“none of the adverse events occurred more frequently
in the escitalopram group than in the placebo group (P values
of 0.231 to 0.487)”
	Escitalopram (N=20)
Placebo (N=20)


	Health-related quality of life
	O´Reardon 2005 (38)
	54.3pts ( ± 9.6)
	47.4pts ( ± 7.3)
	6.90 [1.17, 12.63], p=0,045
	Sertraline (N=17)
	⊕⊕⊝⊝ Low
	Limited number of patients, different interventions, downgrade due to imprecision and inconsistency


	[Quality of Life Pleasure and Satisfaction Questionnaire]
	 
	 
	 
	Placebo (N=17)


	Improvement in psychiatric comorbidities
	O´Reardon 2005 (38)
	 
	 
	 
	Sertraline (N=17)
Placebo (N=17)
	⊕⊕⊝⊝ Low	
	Limited number of patients, different interventions, downgrade due to imprecision and inconsistency


	BDI
	14.4 ( ± 9.7) →?
	12.1 ( ± 9.5) →?
	BDI score change p=0.10


	EDH
	9.9 ( ± 4.5) )→?
	9.6 ( ± 5.2) )→?
	EDH score change p=0.20


	Vander Wal 2012 (39)
	 
	 
	 
	Escitalopram (N=20)
Placebo (N=20)


	BDI
	-2.4 (1.2)
	-3.5 (1.5)
	1.10 [0.26, 1.94] p=0.595


	BAI
	-1.5 (0.8)
	-1.8 (0.9)
	0.30 [-0.36, 0.96] P=0.420


	Vander Wal 2015 (40)
	PMR
	PMR plus
	E
	 
	PMR (N=38)
PMR plus E (N=38)
E (N=38)


	BDI
	-7.38 ( ± 6.42)
	-2.85 ( ± 8.79)
	0.50 ( ± 11.20)
	P < 0,05


	BAI
	-2.92 ( ± 4.80)
	-1.08 ( ± 1.47)
	-6.25 ( ± 9.12)
	NS


	PSS
	-3.54 ( ± 7.20)
	-3.16 ( ± 6.88)
	-1.92 ( ± 11.24)
	NS


	Pawlow et al., 2003 (41)
	 
	 
	 
	APRT (N=10)
Controle (N=10)


	STAI
	32.9 ( ± 14.6)
	48.4 ( ± 15.3)
	P < 0,05
P< 0,05
P< 0,05
* P<0,05 Pre→post
* P<0,05 Pre→post
¥p<0.05 vs Control.


	RRS
	7.4 ( ± 2.1)
	3.7 ( ± 2.1)


	PSS
	26.8 ( ± 4.9)
	31.6 ( ± 6.3)


	BDI
	15.9 ( ± 11.3)→8.2 ( ± 10.3)¥
	9.4 ( ± 6.4) → 9.9 ( ± 6.5)*


	POMS Anger
	51.8 ( ± 9.2) →42.8 ( ± 10.0) ¥
	43.1 ( ± 4.5) →44.4 ( ± 5.3)*


	POMS Depression
	45.0 ( ± 7.6) →36.9 ( ± 7.6)*
	39.0 ( ± 4.1) →40.9 ( ± 6.1)*


	POMS Fatigue
	49.0 ( ± 7.9) →40.3 ( ± 7.4)*
	46.7 ( ± 6.4) →46.2 ( ± 5.3)*


	POMS Tension
	44.4 ( ± 6.4) →44.2 ( ± 6.6)
	40.9 ( ± 7.8) →42.0 ( ± 6.7)


	POMS Vigor
	54.4 ( ± 8.9) →58.3 ( ± 13.7)
	65.2 ( ± 10.8)→62.5 ( ± 10.5)


	POMS Confusion
	43.2 ( ± 5.9) →41.4 ( ± 6.0)
	39.9 ( ± 5.7) →41.2 ( ± 7.2)


	Sleep improvement
	Vander Wal 2015 (40)
	PMR
	PMR plus
	E
	 
	Variable
	⊕⊕⊝⊝ Low
	Limited number of patients, downgrade due to inaccuracy and inconsistency


	Sleep latency (min)
	2.24 ( ± 22.02)
	-6.39 ( ± 12.45)
	1.37 ( ± 48.77)
	 
	19


	N° awakenings/week
	-1.59 ( ± 3.56)
	-4.09 ( ± 2.98)
	-1.78 ( ± 12.38)
	 
	31


	Sleep quality
	0.88 ( ± 1.20)
	0.35 ( ± 0.90)
	0.33 ( ± 0.69)
	 
	31


	Feeling rested
	0.58 ( ± 1.27)
	0.15 ( ± 0.71)
	0.28 ( ± 0.66)
	 
	30





GRADE Working Group Grades of Evidence.

High quality: Future research is unlikely to affect our confidence in the effect estimate.

Moderate quality: Future research is likely to have an impact and may affect our confidence in the effect estimate.

Low quality: Future research is likely to have an important impact on our confidence and may change the effect estimate.

Very low quality: We are uncertain about the estimate.



The studies by Vander Wal (40) and Pawlow et al. (41) were psychotherapy intervention studies. Vander Wal (40) compared the effects of Education, progressive muscle relaxation therapy (PMR), and exercise over 3 weeks, dividing them into 3 groups: PMR, PMR+Exercise, and Education; in the Education group, patients received an educational presentation via PowerPoint and discussion on NES, healthy eating, and the importance of sleep hygiene, along with informational materials for note-taking and sleep recording at home. The PMR group received the same educational presentation as the Education group, with the addition of a section on using PMR in the treatment of NES; PMR+Exercise group engaged in the same activities as the PMR group, with the addition of a section on the role of exercise in treating NES.

The trial by Pawlow et al. (41) evaluated the impact of the abbreviated progressive muscle relaxation technique (APRT) on NES in 20 patients (19 women and 1 man, allocated to the experimental group) with a mean age of 38 years (+/- 10.5) and a BMI of 34kg/m² (+/- 11) randomized between control and experimental groups. The intervention group underwent a standardized APRT session for 20 minutes in a low-light room, while the control group simply sat in a lit room; patients were instructed to repeat these sessions daily before bedtime. All scales were administered before and after the first session and before the eighth day (end of the trial); during the study week, an average of 5.8 home sessions were completed.

The study by Makhortova et al. (42), published as a poster, evaluated patients with NES, dividing them between a group that consumed most of their food post-dinner but before bed, and a second group that ate after lying down, leading to nighttime awakenings; each group was then divided and randomized to receive Sertraline 50-100mg/day or agomelatine (a potent melatonin receptor agonist and serotonin-2C receptor antagonist) 25-50mg/day. The groups were assessed for NEQ scores before the intervention and after 60 days.




6.1.3 Risk of bias in included studies

The overall risk of bias was considered low for most studies, except for the Makhortova et al. (42) (as it was a panel from congress presentation, that usually presents limitations in some methodological descriptions – which yielded more concerns in risk of bias judgments), with specific domains for each trial described in Figure 2, according to the Cochrane collaboration Risk of Bias 2 (RoB 2) tool.

[image: Risk of bias domains table for five studies displays judgments across five domains and overall assessment. Green plus indicates low risk, yellow minus shows some concerns, and red X signals high risk. Most studies have predominantly low risk, with Makortova 2014 showing some concerns in D1 and high risk in D2, and yellow markings in other studies indicating some concerns in D1 or D3. Legend defines domain codes and judgement symbols.]
Figure 2 | Risk of bias table 2.0.

The studies by Vander Wal (40) and O’Reardon et al. (38) did not report the method of randomization; the study by Pawlow et al. (41) did not report the score of a primary outcome (NES questionnaire) for each group, only reporting the mean score for the overall sample and stating that there were no significant differences between groups.





6.2 Primary outcomes



6.2.1 Symptom improvement

The study by O’Reardon et al. (38) observed, through the CGI (Clinical Global Impression) score, that 12 of the 17 patients in the sertraline group were responders (score ≤2), with 7 of these 12 achieving remission or complete resolution (F=6.7, df=4, 113, p<0.001). Among those receiving placebo, only 3 individuals were classified as responders, with 1 complete remission (response rate significantly lower than sertraline [χ2 = 9.66, df=1, p<0.002]). Of the three patients with normal weights in the sertraline group, two responded, while none of the 3 in the placebo group achieved a response rate. Interestingly, the greatest reduction in symptoms occurred by week 2, with a 30% chance of response in the first 15 days (with 5 responders and 4 in remission status); on the other hand, the lack of early improvement did not exclude the final response, as 50% of all responses occurred between weeks 4 and 8. The sertraline group had a two-point reduction on the CGI severity scale (from 4.2 - moderate severity - to 2.2 at week 8 - borderline, with a much more modest result (from 4.2 to 3.4) in the placebo group (F=4.1, df=4, 107, p=0.004).

As for the nighttime eating symptoms score, at week 8, the sertraline group exhibited a decrease of 18.1 points (57%) compared to baseline (31.7 points), versus a reduction of only 5 points (16%) in the placebo group (F=8.0, df=4, 112, p<0.0001). There was a significant correlation between the rate of decrease in score in the first 2 weeks and the change from baseline to week 8 in the sertraline group (r=0.68, p=0.01), indicating that early improvement with sertraline was predictive of the final response. Additionally, those who responded early showed improvement with lower doses compared to those who responded later (r=0.84, p<0.001), although sertraline dose was not an isolated predictor of responses.

When evaluating episodes of awakening and nighttime eating, the number of nighttime intakes in the sertraline group fell by 81% (initial average of 8.3 episodes/week [SD=8.5] to 1.6 [SD=2.6]) versus a decrease of only 14% in the placebo group (from 6.4 [SD=4.9] to 5.5 [SD=4.9] per week) (F=3.7, df=4, 80, p=0.01). The number of awakenings fell by 74% in the sertraline group (from an average of 8.8 per week [SD=8.6] to 2.3 [SD=4.7]) versus a decrease of only 14% in the placebo group (from 6.4 [SD=4.6] to 5.5 [SD=5.0]); however, this decrease did not reach statistical significance in the overall interaction effect (F=0.9, df=4, 80, p=0.40), but produced a difference in the main effect between groups (F=4.7, df=1, 32, p=0.03).

Regarding caloric intake after dinner, there was a decrease of 68% in the sertraline group (from 47.3% of the daily total at baseline to 14.8% at week 8) versus a decrease of 29.3% (from 44.7% to 31.6% at week 8) in the placebo group (F=3.5, df=4, 106, p=0.009).

The study by Vander Wal (40) showed that, when assessing NES symptoms, there was no significant difference in mean change between the Escitalopram and placebo groups (-13.0 [1.6] for escitalopram, and -10.6 [2.2] for placebo, F1,37 = 2.5, P = 0.124). Seven (35%) in the escitalopram group demonstrated a decrease of at least 50% in their NEQ scores compared to 6 (30%) in the placebo group (X2 = 0.11, P = 0.736). Individual item analysis indicated that patients in the escitalopram group showed more hunger in the morning (p = 0.020), less likelihood of needing to eat to return to sleep when waking at night (p = 0.022), and snacking less upon waking during the night (p = 0.031).

In the Clinical Global Impression Improvement Inventory (CGI-I), 12 (60%) in the escitalopram group were classified as having responded to treatment (score < 2), compared to 7 (35%) of the placebo group (X2 = 2.5, P = 0.113). In the evaluation of the NES Inventory and History, 16 (80%) in the escitalopram group versus 12 (60%) in the placebo group no longer met diagnostic criteria (X2 = 1.9, P = 0.168).

In the study by Makhortova et al. (42), the overall NEQ score was significantly higher in the group that awakened to eat (N 39, NEQ Sertraline 38.33 ± 0.89 and NEQ Agomelatine 37.68 ± 1.44, versus NEQ Sertraline 33.97 ± 0.95 and NEQ Agomelatine 32.80 ± 0.80). After 60 days of intervention, it was observed that the NEQ score of patients who ate before bed was significantly lower in the Sertraline group than in the Agomelatine group (22.28 ± 1.08 versus 27.00 ± 1.75). Conversely, in patients who had their meals after lying down, those randomized to receive Agomelatine showed lower scores (30.61 ± 1.09 versus 23.16 ± 1.32).

Vander Wal (40) showed, when evaluating the NES symptom questionnaire, 3 patients in the Education group, 5 in the PMR group, and 4 participants in the PMR Plus group achieved remission (12 out of 38 - 31.6%); moreover, no patients in the Education group, 1 in the PMR group, and 2 in the PMR Plus group showed improvement (3 out of 38 - 7.8%), for a total of 15 out of 38 (39.5%). The difference in improvement between groups was not statistically significant (X2 = 2.84, p = 0.585). In assessing NEQ scores, although all three groups showed statistically significant results in reductions in NEQ scores, there were no statistically significant differences in reductions between groups.

There was an improvement in the number of days consuming breakfast, the proportion of food consumed after 7 PM, the amount of food ingested after dinner, and the number of times getting out of bed per week. The only significant difference between groups was the percentage of food ingested after dinner, with the PMR group showing the largest reduction (-30.54%), followed by the PMR Plus group (-20.42%) and the Education group (-9.5%) – PMR showed a significantly greater decrease than the Education group (p = 0.012); other differences were not statistically significant.

The study by Pawlow et al. (41) did not report NEQ scores as described in its methods but indicated that the APRT group had significantly higher morning hunger scores (t(18) = 2.27, P <0.05) and significantly lower scores at 9 PM (t(18) = 2.83, P<0.025). There were nearly significant trends for a greater number of breakfasts for the APRT group (P = 0.08) and a lower number of awakenings for eating after lying down (M = 0.8) compared to the Controls (M=2.2, P=0.06). In the experimental group, the use of the APRT tape before bedtime was strongly related to nighttime eating: Experimentals reported nighttime eating on only 2.8% of the nights they listened to the tape, compared to 50% of the nights they did not listen to the tape.

In this trial, during the week, for the entire sample, the frequency of nighttime eating episodes was inversely related to average morning hunger ratings (r(17) = 0.508, P<0.05) and the number of breakfasts consumed (r(18) = 0.481, P<0.05), with this last measure being highly correlated (r(17) = 0.853, P<0.001).




6.2.2 Weight loss

O’Reardon et al. (38) reported that, among overweight individuals (N=14 in both groups), the sertraline group lost 2.9 kg (SD=3.8) versus 0.3 kg (SD=2.7) in the placebo group (F=2.6, df=4, 63, p=0.06), achieving a significant difference by week 8 (t=–2.7, df=63, p=0.009): among the 3 individuals with normal weight receiving sertraline, there was a decrease of 1.2 kg compared to a gain of 0.3 kg by the three individuals with normal weight who received placebo.

In the study by Vander Wal (40), BMI was significantly associated with NEQ score changes, with higher BMI associated with greater reductions in NEQ scores (r=0.34, P=0.034); however, there was no significant interaction effect between BMI and treatment group. Regarding race, a trend for differential response was detected (r=0.29, P=0.073); results from a 2x2 ANOVA on NEQ scores showed a marginally significant interaction (P=0.052), with white patients demonstrating a significant response (P=0.024), but black patients did not (P=0.453). There was a slight decrease in body weight for the escitalopram group (-0.43 [0.7] kg) and a slight increase for the placebo group (+1.1 [0.6] kg), although not significant (P=0.086); there were no significant differences between groups regarding changes in blood glucose and lipid profile.

Pawlow et al. (41) showed a marginally significant trend for the Experimental group of -0.81 kg, versus an increase in the control group +0.27 kg (P=0.07). Seven of the 10 participants in the experimental group lost at least 0.45kg during the study, compared to only one from the control group (P<0.025). For the entire sample, the NEQ score was positively correlated with anxiety scores (r(18) = 0.551, P<0.025), but not with BMI (r(18)=0.080, P>0.05) or weight (r(18)=0.226, P>0.05). Weight was positively correlated with many baseline mood indices: BDI (r(18) = 0.524, P<0.025), Anger (r(18) = 0.612, P<0.01), Depression (r(18) = 0.571, P<0.01), Tension (r(18) = 0.713, P<0.001), and Confusion (r(18)=0.556, P<0.025). BMI was also significantly related to various mood measures: BDI (r(18) = 0.460, P<0.05), Anger (r(18) = 0.493, P<0.05), Depression (r(18) = 0.451, P<0.05), and Tension (r(18)=0.640, P<0.01).




6.2.3 Adverse events

O’Reardon et al. (38) described sertraline as well tolerated, and there were no dropouts due to adverse events; the most common side effects were mild and included dry mouth, fatigue, decreased libido, and sweating.

In the Vander Wal (39)  trial, patients began the study with 10mg of Escitalopram (or identical placebo) and could be uptitrated in case of inadequate response; in the escitalopram group, 3 patients were unable to tolerate the maximum dose (all 3 cited drowsiness - 1 cited erectile dysfunction and difficulties concentrating, and were thus maintained on 10 mg). There was one case of discontinuation after week 8 due to fatigue. In the placebo group, dose was reduced for 1 patient due to complaints of drowsiness, dry eyes, and headache.





6.3 Secondary outcomes



6.3.1 Health-related quality of life

Only O’Reardon et al. (38) evaluated this outcome, utilizing the Quality of Life Pleasure and Satisfaction Questionnaire. In the sertraline group, there was an increase in the score, from 47.1 (SD=12.0) at baseline to 54.3 (SD=9.6) at week 8, in contrast to the placebo group, which remained essentially unchanged (mean = 47.6 [SD = 9.9] at baseline and 47.4 [SD = 7.3] at week 8; F=2.5, df=4, 108, p=0.045).




6.3.2 Improvement in psychiatric comorbidities

O’Reardon et al. (38) assessed the Hamilton and Beck scales for depressive symptoms (BDI), while Vander Wal (40) employed Beck’s anxiety and depression scales (BAI and BDI). Vander Wal (40) evaluated the effects on the Beck Anxiety Inventory (BAI) and the Beck Depression Inventory (BDI), in addition to the Perceived Stress Scale (PSS), while Pawlow et al. (41) used the State-Trait Anxiety Inventory (STAI), the Relaxation Scale (RRS), the Perceived Stress Scale (PSS), the Beck Depression Inventory (BDI), and the Profile of Mood States (POMS).



6.3.2.1 Anxiety symptoms

In Vander Wal (40), most (n = 33) patients exhibited minimal anxiety according to the BAI (scores of 0 to 7), with 5 presenting mild scores (scores of 8 to 15) and 2 reporting moderate anxiety (scores of 16 to 25). At the end, there were no significant differences between groups concerning changes in anxiety symptoms (P=0.420); however, there was a significant correlation between the change in Beck Anxiety Inventory scores and the change in NEQ scores (P=0.043) for the overall sample.

In the study by Vander Wal (40), the general population exhibited mild scores on the BAI (11.13 ± 8.47 points); all three groups showed statistically significant reductions in BAI scores (final score 7.79 ± 5.28), but no statistically significant difference between groups. Reductions in NEQ scores were not associated with reductions in BAI scores (p=0.113).




6.3.2.2 Depressive symptoms and mood

In O’Reardon et al. (38), mood measures showed only a modest level of depressive symptoms in both groups at baseline, which did not differ over time (change in Hamilton score: F = 1.5, df = 4, 110, p=0.20; Change in Beck score: F=1.9, df=4, 100, p=0.10). There was no significant correlation between changes in NES symptoms and reductions in depressive symptoms assessed by the Beck Inventory or the Hamilton Depression Scale, so the selective removal of the two depression items from the nighttime eating symptom scale showed that changes in depression symptoms were not the main driver of changes in Night Eating Syndrome symptoms.

Similarly, in Vander Wal (40), most patients (n = 32) had minimal depressive symptoms (BDI scores between 0 and 13), with 4 patients endorsing mild scores (scores of 14 to 19) and 4 moderate scores (scores of 20 to 28). At the end, there were no significant differences between groups regarding changes in depressive symptoms (P=0.595).

In the study by Vander Wal (40), the general population exhibited mild scores on the BDI (overall mean 15.76 ± 9.77 points). All three groups showed statistically significant reductions in BDI scores (final score 12.42 ± 10.71), but not statistically significant. The results showed that reductions in NEQ scores were associated with reductions in BDI scores (p=0.003).

In the study by Pawlow et al. (41), except for the Experimental group on Day 1, whose average score on the BDI would be diagnostically classified as “Mildly Depressed,” the scores for both groups were below the threshold for a depression diagnosis at each session. When assessing the response on the BDI, there was a significant effect for Time (F (1,18) = 12.87, P<0.01) which was qualified by a significant interaction of Group X Time (F (1,18) = 16.69, P<0.01), but there was no significant interaction effect between groups (P>0.05). Simple effects tests revealed that the experimental group was significantly more depressed than the controls on Day 1 (F (1,18) = 5.13, P<0.05), but not on Day 8, and there was a significant decrease in depression from Day 1 to Day 8 for the Experimental group (F (1,18) = 7.19, P<0.025), but not for the Control group.

In evaluating mood states, there were significant effects for time, qualified by significant Group x Day interactions, in the domains of Anger (Time F (1,18) = 6.96, P<0.025); Day X Group (F(1,18) = 12.46, P<0.01)), Depression (Time F (1,18) = 6.66, P<0.025); Group X Day F (1,18)=17.31, P<0.01)) and Fatigue (Time F (1,18) = 9.78, P<0.01; Day X Group F(1,18)=7.72, P<0.025)). There were no significant main effects for Group (P>0.05). Simple effects tests showed that the Experimental group scored significantly higher in Anger than the Controls on Day 1 (F (1,18) = 4.68, P<0.05), but not on Day 8; furthermore, from Day 1 to Day 8, there was a significant decrease in anger (F (1,18) = 4.79, P<0.05), Depression (F (1,18) = 4.48, P<0.05) and Fatigue (F(1,18) = 4.51, P<0.05) for the Experimental group, but not for the Controls. There were no significant main effects or interactions on the POMS subscales of Tension, Vigor, or Confusion (P>0.05).




6.3.2.3 Stress symptoms

The PSS is a self-report measure of 14 items that assesses the degree to which events in someone’s life are perceived as stressful, with scores ranging from 0 to 56 points – In the study by Vander Wal (40), the general population showed moderate to high levels (27.58 ± 6.94) of stress. All three groups showed statistically significant reductions in PSS scores (final score 24.68 ± 7.91), but not statistically significant; results showed that reductions in NEQ scores were associated with reductions in PSS scores (p = 0.021).

In the study by Pawlow et al. (41), at the end of the study, there was a significant reduction in STAI scores both in the post-session evaluation on Day 1 (F (1,36)=15.90, P<0.01), and in the pre-session evaluation on Day 8 (F (1,36)=12.06, P<0.01); in the experimental group, there was also a gradual reduction over the week (F(2,36)=11.62, P<0.01), not observed in the control group.

Simple effects tests revealed that the relaxation scale (RSS) scores of patients in the experimental group were significantly higher than those of the Controls on Day 1 post-session (F (1,36) = 12.98, P<0.01) and on Day 8 pre-session (F(1,36)=12.53, P<0.01). There were also significant increases over time in the Experimental group (F(2,36) = 10.17, P<0.01), but not in the Control group.

Regarding perceived stress (PSS), a significant interaction of Group X Time was observed (F (2,36) = 5.20, P<0.025), with significantly lower scores in the experimental group on Day 1 post-session (F (1,36) = 4.69,P<0.05) and on Day 8 session (F (1,36)=8.19, P<0.01; there were also significant reductions over time only in the Experimental Group (F (2,36) = 6.89, P<0.01).

After the control individuals received APRT, they underwent the same evaluations in the post-session on Day 8, in order to replicate the effect evaluations within the session performed with the Experimental group on Day 1. Except for salivary cortisol, the significant changes pre and post-APRT found in the Experimental group on Day 1 were replicated on Day 8 for the Control group when they received APRT, showing a significant reduction in their Pre X Post-APRT scores on STAI scores (t (9) = 4.28, P<0.01) and PSS (t (9) = 4.13, P<0.01), and significantly increased in RSS (t (9) = 5.08, P<0.01); however, the significant reduction of salivary cortisol from pre to post-APRT observed in the Experimental group on Day 1 was not replicated for the Controls on Day 8 (t (9) = 1.66, P>0.05), although a similar trend was observed.

Average cortisol levels were above expected for healthy adults during the early morning hours, except for the Experimental group in the post-session on Day 1 (5.22–23.43 nmol/l). The results revealed a main effect between Groups (F (1,18) = 9.40, P<0.01), qualified by a significant interaction effect of Time X Group (F(2,36) = 4.21, P<0.075). A significant decrease in salivary cortisol level from pre to post-session on Day 1 was observed for the Experimental group (F (2,36) = 3.27, P<0.05).





6.3.3 Sleep quality

Only Vander Wal (40) assessed sleep quality, showing significant improvements in the number of hours slept. The analysis of sleep records showed significant improvements in nighttime activities regarding eating episodes and sleep quality, with positive trends for reductions in the number of awakenings per week (p = 0.054) and feeling rested (p = 0.06). However, the overall quality of sleep was still rated as fair, and the sense of being rested was rated as slightly rested, with no significant change in sleep latency. There were no significant differences between groups.






7 Discussion



7.1 Summary of main results

Our initial search provided a high number of studies; however, most of them were non-structured narrative reviews or case reports. In our attempt to describe the highest available quality of evidence, we performed a systematic review following Cochrane collaboration to meet rigorous methodological standards in addressing the proposed clinical question, but remain useful to the scientific community, even in the face of literature constraints.

All included studies were heterogeneous and differed in interventions; thus, it was not possible to compile the data into a meta-analysis, and we opted for a descriptive analysis of their results. However, all studies adhered to the diagnostic criteria established in the literature (6, 13), making samples somewhat homogeneous and facilitating the analysis of their results; a common issue was the very small sample size, with an N ranging from 10 to 57 patients per intervention group.

The risk of bias in the included studies was considered low in most domains of the included studies, with only a lack of information regarding the randomization process in the studies by Vander Wal (40), Makhortova et al. (42) and O’Reardon et al. (38), and concerns related to domain 3 in the study by Pawlow et al. (41), which did not report the score of a primary outcome (NES questionnaire) for each group, only reporting the mean score of the overall sample and stating that there were no significant differences between groups.

The study by O’Reardon et al. (38) evaluated the use of the anxiolytic/antidepressant Sertraline in treating NES and found a positive result in managing this syndrome, with reductions in the CGI scale, as well as in episodes of nighttime awakening and nighttime eating, and even in quality of life scores and modest weight loss. Interestingly, in the study sample, the depressive symptoms assessed by the Beck and Hamilton inventories did not show a positive correlation between the severity of depression and NES symptoms. Furthermore, there was good tolerance to the medication, as there were no serious adverse effects or dropout cases from the study. In the study by Makhortova et al. (42), sertraline also showed efficacy in reducing the NEQ score (as well as agomelatine, with differences in response based on eating patterns). As so, Makhortova et al. (42) also revealed an improvement in NEQ score with sertraline

In contrast, the study by Vander Wal (40), which also evaluated a serotonin reuptake inhibitor, Escitalopram, found no benefit from this medication, with results comparable to placebo when assessing symptom reduction on the NES questionnaire or the CGI, and there was no significant weight difference at the end of the study. However, in the individual item analysis of the NEQ, patients in the escitalopram group showed more hunger in the morning and were less likely to need to eat to return to sleep. In this study, there was also no difference in the improvement of Beck´s depression and anxiety scores between the escitalopram and placebo groups, but there was a significant correlation between the change in the Beck Anxiety Inventory score and the change in the NEQ score. Moreover, tolerance to medication was moderate, with some side effects preventing dose escalation, with one dropout due to significant fatigue.

It is important to note that, depression and anxiety scores revealed only mild levels of these comorbidities in the population sample at baseline, but even lower in the study by Vander Wal (mean BDI score of 7.2 points, versus 13.3 in the study by O’Reardon); conversely, while in the study by O’Reardon there was no correlation of these psychiatric comorbidities with NES symptoms, such a positive correlation occurred in the study by Vander Wal (40), even presenting minimal symptoms of anxiety and depression.

Recent evidence suggests that sertraline may be more advantageous in terms of weight control (43), as well as more effective in managing moderate to severe depressive symptoms (44, 45), which could explain the discrepancy in results.

Following the reasoning of the association between anxious and depressive symptoms with NES, the studies by Vander Wal (40) and Pawlow et al. (41) assessed the response of relaxation therapies in controlling NES. In the study by Vander Wal (40), both PMR alone and when combined with physical exercise and simple Education toward symptoms showed improvement in controlling NES, as well as in anxiety, depression, and stress scores, with a positive correlation between improvement in the NES score and psychological scores, although no differences were found between the interventions.

In the study by Pawlow et al. (41), although the differences in NEQ scores between groups were not reported, only a reduction in the number of meals post-dinner and increases at breakfast were observed, this trial revealed the same positive association between anxiety, depression, and mood scores. Indeed, the improvement determined by APRT on mood profiles was positively correlated with improvement in eating patterns.

An approach that was not adequately addressed in the studies was the management of insomnia, with only the study by Makhortova et al. (42) evaluating a sleep-inducing medication - agomelatine; we have strong evidence showing a positive association between insomnia disorders and NES (46), and knowing the positive feedback loop between insomnia, obesity, and stress disorders (15, 47–49), a more assertive approach to this component may also be important in managing NES, especially considering that improved sleep patterns positively impact the management of depressive disorders (50, 51), and also in managing overweight (52).

We also note the lack of evaluation of Topiramate in clinical trials, as this is a medication that may be used in cases of binge eating, having already been evaluated in sleep-related eating disorder (53), with therapeutic success.

Moreover, as guilt plays an important role as compensatory behavior in individuals with eating disorders (19), evaluating and addressing adequately such feeling could enhance treatment outcomes.

Further research should address such concerns adequately, with larger sample size, and possibly stratified subgroups regarding different severity guilt, anxiety, stress, insomnia and depressive symptoms, as this could reveal specific subgroups responses to different approaches, which may contribute to more tailored treatment approaches.




7.2 Quality of evidence

Despite including randomized controlled clinical trials with an overall low risk of bias, we downgraded the level of recommendation in GRADE for all outcomes to LOW. We made this decision due to the small number of participants in the studies, the fact that included studies utilized different interventions (only 2 trials evaluated applicability of sertraline), making a joint analysis impossible, as well as some risk of bias concerns (Table 1).




7.3 Implications for future research

This review highlights the need for further high-quality randomized controlled trials investigating both pharmacological and psychosocial interventions for Night Eating Syndrome (NES). The heterogeneity of existing studies, different interventions, small sample sizes, and limited follow-up periods hinder the generalizability of current findings. Future research should aim to standardize diagnostic criteria and outcome measures, explore combined treatment approaches, and assess long-term effects on symptom reduction, weight management, and quality of life. Additionally, studies should consider the role of comorbid psychiatric conditions and circadian rhythm disruptions in treatment response to better tailor interventions to patient subgroups.

In our findings, addressing adequately psychiatric comorbidities, such as guilt, stress, anxiety and insomnia showed consistent potential in controlling NES in our findings, including standardized measures of such emotional constructs may empower clinicians’ tools for improving outcomes. The use of combined strategies may also be useful, possibly stratified according to each individual pattern of psychosocial trait, and should be further evaluated as well.





8 Conclusion

Considering the complexity in managing eating compulsions in general, in light of the few quality studies already published, our findings suggest that a multidisciplinary approach may be beneficial for better control of NES. Perhaps the combination of psychotherapeutic approaches associated with pharmacological treatment targeting not only the general appetite control but also guilt, mood, metacognition and insomnia disorders may help improve symptom control.

Moreover, longer-term studies are warranted to evaluate long-term control of NES, as this is a chronic condition, and as such, there are progressive failures over time.
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Despite the availability of preventive interventions to address mental health and drug use among Hispanic adolescents, few are implemented in real-world settings. Favorable attitudes towards evidence-based practices and a better implementation climate can facilitate the successful execution of interventions in real-word settings to ameliorate health disparities among Hispanic youth. The purpose of this study was to investigate how implementation climate influences attitudes toward a mental health and drug use preventive intervention for Hispanic families at the individual and clinic level. Participants included 73 clinic personnel from 18 primary care clinics that were part of an effectiveness-implementation hybrid Type 1 study in South Florida. Clinic personnel completed the Implementation Climate Scale and Evidence-based Practice Attitude Scale. Using hierarchal linear modeling, we examined: (1) whether individual differences in implementation climate were associated with individual attitudes towards an evidence-based practice within clinics, and (2) whether clinic-level differences in mean implementation climate were associated with clinic-level differences in attitudes towards an evidence-based practice. At the individual level, there was a significant positive relationship between individual implementation climate and attitudes toward the evidence-based practice. Implementation climate varied significantly among individuals. At the clinic level, clinics with higher average implementation climate did not show significantly different average attitudes towards the mental health and drug use preventive intervention. Understanding implementation climate and attitudes toward evidence-based practices can inform tailored implementation strategies for the unique needs of primary care settings to address drug use and mental health disparities among Hispanic youth.
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1 Introduction

Mental health problems, including depression, anxiety, suicidal thoughts and behaviors, and drug use are increasingly prevalent across adolescence. This is especially true for Hispanic youth who often experience several of these challenges concurrently. For example, compared to the general population of United States (U.S.) high school students, Hispanic high school students reported higher rates of suicidal behaviors in the past year including having serious suicidal thoughts (16.7% vs. 15.8%) and suicide attempts (10.2% vs. 7.8%) (1). Additionally, among Hispanic adolescents who reported lifetime and past 3-month illicit drug use, 20.8% also reported suicide ideation and 12.5% reported suicide attempts, compared to 8.4% and 5.2% of adolescents who did not report lifetime and past 3 month illicit drug use, respectively (2).

Culturally syntonic preventive interventions are needed to help ameliorate behavioral health disparities among Hispanic youth. Although interventions to address multiple behavioral health outcomes among this underserved population exist, most have only been evaluated in research settings, creating uncertainty as to how well they may delivered or work in real-world settings (3). Evaluating evidence-based, preventive interventions in real world settings through hybrid effectiveness-implementation studies (4), is critical to understanding whether an intervention can be successfully implemented into specific settings, ensuring future widespread dissemination. Inclusive dissemination can broaden an intervention's reach so that populations in need can access concrete resources to help eliminate individual, family, and systemic risk factors for behavioral disorders and drug use (5).

Considering the importance of widely disseminating preventive interventions for Hispanic youth, it is imperative to identify settings that may be conducive to their implementation and future dissemination and scale-up efforts; one such setting being primary care. Pediatric primary care settings can support integrated care models that include preventive interventions as the standard of care (6–8), thereby creating alternative options for the implementation of evidence-based interventions. The implementation of evidence-based interventions for Hispanic youth is particularly important as mental health services are vastly underused among Hispanic populations (9). Largely due to stigma around seeking care, Hispanic populations are less likely to access mental health services compared to non-Hispanic white populations and tend to rely more on informal support networks (10–13). However, Hispanic families often attend primary care clinics for annual visits, and physicians are trusted sources of information (14, 50); and as such, may be more amenable to participating in preventive interventions if it is recommended by someone they know, such as a primary care physician (51, 52).

Despite the promise of primary care as a vehicle for the successful implementation and dissemination of preventive interventions for Hispanic youth, challenges remain in ensuring the successful implementation/dissemination of evidence-based preventive interventions (15). Across primary care clinics, there may be challenges in implementing evidence-based behavioral preventive interventions because of possible disruptions to clinic flow and interference with clinic personnel's standard job requirements (50). Additionally, certain clinics and their personnel may be less receptive to the implementation of evidence-based preventive interventions because they do not perceive that the adoption, implementation, and use of an evidence-based preventive intervention is expected, rewarded, and supported by their respective clinic leadership (16, 17). Such factors comprise a major part of what is known as implementation climate (17). Information regarding the implementation climate of a given setting (e.g., pediatric primary care clinic) can provide researchers, implementation intermediaries, and other implementation supporters (e.g., champions, facilitators) with information about the organizational context of the setting they are working in.

As such, measuring implementation climate is key to effectively implement evidence-based preventive interventions into real-world settings. With specific information about the extent to which an organization prioritizes and values the successful implementation of evidence-based preventive interventions, implementers can identify targets to improve the likelihood of fuller implementation across settings (17). In the context of primary care clinics, implementation climate may vary due to certain characteristics of the clinic as well as personnel within the clinic. These heterogeneous clinics have different resources, structures, and capabilities that may impact clinics' implementation climate (18, 19). Relatedly, across the various types of primary care clinics, clinic personnel may lack time the time and resources to assess the need for, engage with and/or deliver the preventive intervention eHealth Familias Unidas Mental Health and may subsequently perceive a poor implementation climate if they are not supported by their clinic's administration to take on additional tasks (20).

A poor implementation climate may impact personnel's attitudes towards a desired evidence-based practice (i.e., preventive intervention) being implemented within the clinic (21, 22). According to the Consolidated Framework for Implementation Research [CFIR; Damschroder et al. (23, 24)], both organizational factors, such as implementation climate, and individual characteristics, such as attitudes toward evidence-based practices, are key determinants of successful implementation. Understanding these factors (i.e., implementation climate and attitudes towards evidence-based practices) is particularly important in primary care settings serving Hispanic youth, who face persistent and under addressed health disparities. Negative attitudes toward evidence-based programs among clinic personnel can reduce willingness to engage with new interventions, potentially undermining program fidelity, reach, and effectiveness (22). This underscores the importance of understanding how organizational context shapes individual attitudes to inform effective implementation strategies. While CFIR provides a framework for identifying multilevel determinants of implementation success, the Social Development Model (25) can help illuminate the mechanisms through which organizational environments influence individual behavior. By emphasizing that prosocial behaviors emerge when individuals are provided with meaningful opportunities for involvement, supported in skill development, and reinforced for their efforts, a strong implementation climate can foster engagement with EBPs by aligning expectations, building provider capacity, and offering recognition (25). Therefore, identifying how organizational context (i.e., climate) shapes individual attitudes is critical for informing tailored implementation strategies to support implementation and sustainment of behavioral preventive interventions for Hispanic youth.

Although the association between implementation climate and attitudes toward evidence-based practices is well document in the extant literature, the majority of this research has largely been conducted in specialized healthcare settings such as substance use treatment (26) and mental health clinics (27), with less attention paid to primary care clinic settings which can be leveraged to reach Hispanic families. This study addresses this gap by examining how implementation climate influences attitudes toward evidence-based practices (i.e., eHealth Familias Unidas Mental Health) at the individual and clinic level, thus contributing to a deeper understanding of how to integrate preventive interventions into primary care to ameliorate health disparities in mental health and drug use among Hispanic youth.



2 Method


2.1 Participants and procedures

Participants included 73 clinic personnel who were affiliated with clinics that were part of the eHealth Familias Unidas Mental Health study (53). eHealth Familias Unidas Mental Health study is an effectiveness-implementation hybrid Type 1 study that uses a rollout trial design with 18 primary care clinics in South Florida to evaluate both effectiveness and implementation outcomes related to a wide range of behavioral health issues among Hispanic youth (i.e., drug use and poor mental health; 53). Individual/participant-level effectiveness is determined by whether randomization to eHealth Familias Unidas Mental Health prevents/reduces depressive, anxiety symptoms; suicide ideation and behavior; and drug misuse compared to those randomized to prevention as usual. Concerning implementation, the parent study evaluates whether sustainment of the intervention and intervention impact on study outcomes (i.e., mental health and externalizing behaviors) vary as a function of the quality of implementation at the levels of clinic and clinician.

To evaluate the implementation related outcomes, we asked clinic staff (e.g., nurse assistants, mental health counselors, or any other health professional located within the participating clinics), facilitators, leaders, and physicians, hereafter clinic personnel, various implementation-related factors related to implementation climate and attitudes towards evidence-based practices (see measures below). Participant characteristics, including clinic personnel's specific role, can be found in Table 1. Clinic personnel were compensated $20 for their time in completing the survey which was sent electronically via email using REDCap software (28). Clinic personnel completed informed consent prior to completing the survey. All study procedures were approved by the University of Miami Social and Behavioral Sciences Institutional Review Board.



TABLE 1 Participant characteristics.



	Variable
	N (%) or M (SD)





	Role in clinic



	Clinical Director
	8 (11.6%)



	Physician
	11 (15.9%)



	Office Manager
	7 (10.1%)



	Nurse
	3 (4.3%)



	APRN
	2 (2.9%)



	Mental Health Professional
	15 (21.7)



	Staff
	5 (7.2%)



	Other
	18 (26.1%)



	Study facilitator



	Yes
	22 (31.9%)



	No
	47 (68.1%)



	Clinic type



	FQHC
	28 (40.6%)



	Private Clinic
	9 (13.0%)



	Community Clinic
	12 (17.4%)



	Hospital System
	6 (8.7%)



	Academic Setting
	14 (20.3%)



	Implementation Climate
	43.80 (17.55)



	FQHC
	46.31 (18.26)



	Private Clinic
	36.00 (21.45)



	Community Clinic
	44.03 (10.49)



	Hospital System
	46.50 (5.54)



	Academic Setting
	45.00 (19.03)









2.2 Measures


2.2.1 Clinic personnel characteristics

We created a variable to classify clinic type. Although all clinics were primary care clinics, they were heterogeneous and consisted of Federally Qualified Health Centers, clinics within academic medical settings, private clinics, community clinics, and hospital system affiliated clinics.



2.2.2 Implementation climate scale

The Implementation Climate Scale (ICS; 18 items; α = .96; 17) was used to assess the degree to which there is a strategic organizational climate supportive of evidence-based practices (EBP, e.g., eHealth Familias Unidas Mental Health) implementation. The ICS captures six dimensions of the organizational context that indicate to employees the extent to which their organization prioritizes and values the successful implementation of EBP: (1) selection for openness, (2) recognition for EBP, (3) selection for EBP, (4) focus on EBP, (5) educational support for EBP, and (6) rewards for EBP. Sample questions included: “One of this team/agency's main goals is to use evidence-based practices effectively” and “This team/agency selects staff who value evidence-based practices”. Response options ranged from 0 (not at all) to 4 (to a very great extent) with higher averages indicating a positive implementation climate.



2.2.3 Evidence-based practice attitude scale

The Evidence-based Practice Attitude Scale (EBPAS; 15 items; α = .92; 29) evaluated clinic personnel's attitudes towards the adoption of evidence-based practices (i.e., eHealth Familias Unidas Mental Health). The constructs of the EBPAS include [1] willingness to adopt EBP given their intuitive appeal, [2] willingness to adopt new practices if required, [3] general openness toward new or innovative practices, and [4] perceived divergence of usual practice with academically developed or research-based practices. Example questions were: “I am willing to try new types of therapy/interventions even if I have to follow a treatment manual” and “If you received training in a therapy or intervention that was new to you, how likely would you be to adopt it if it was intuitively appealing?” Responses ranged from 0 (not at all) to 4 (to a very great extent) with higher averages indicating a positive attitudes toward eHealth Familias Unidas Mental Health.




2.3 Data analysis plan

We conducted a two-level modeling approach (i.e., hierarchal linear modeling) to account for the hierarchical nature of the data, where individuals (Level 1) were nested within clinics (Level 2). This approach allowed us to examine [1] whether individual differences in implementation climate were associated with individual attitudes toward eHealth Familias Unidas Mental Health within clinics, and [2] whether clinic-level differences in mean implementation climate predict clinic-level differences in attitudes toward eHealth Familias Unidas Mental Health. We also estimated implementation climate on the “between level” to assess whether clinics varied significantly in their mean implementation climate. Guided by the Social Development Model we also sought to evaluate the association between recognition for EBP, educational support for EBP, and rewards for EBP and attitudes toward eHealth Familias Unidas Mental Health at the within-level. In addition to evaluating each dimension separately, we created a binary index variable representing a minimum score threshold across all three dimensions, such that individuals were coded as meeting the threshold only if they had a score of one on all three. This index was included in the model to assess whether joint perceptions of recognition, educational support, and rewards were associated with more favorable attitudes toward eHealth Familias Unidas Mental Health. To aid in the evaluation of the strength of the effects, we calculated standardized regression coefficients as per Hox, Moerbeek (30). All analysis were performed in MPlus 8.0 (31) using full information maximum likelihood to handle missing data. We also examined descriptive statistics to assess whether there were significant differences in implementation climate across clinic types (i.e., Federally Qualified Health Centers, clinics within academic medical settings, private clinics, community clinics, and hospital system affiliated clinics).




3 Results

Intraclass correlations (ICCs) of implementation climate and attitudes toward were .025 and .127, respectively. These ICCs suggested that 99.75% of the variance in implementation climate and 87.3% of the variance in attitudes toward was attributable to within-person deviations.


3.1 Within-level (individual; level 1)

At the within level, there was a significant positive relationship between individual implementation climate and attitudes toward eHealth Familias Unidas Mental Health. Specifically, a one-standard deviation (SD) increase in implementation climate corresponded to a 0.80 SD increase in attitudes toward eHealth Familias Unidas Mental Health (β = .802, SE = .084, p < .001). Moreover, implementation climate varied significantly among individuals (variance = 203.933, p = .001). When evaluating the three dimensions of the ICS, recognition for EBP (β = .362, SE = .175, p < .05) was significantly associated with increased attitudes toward eHealth Familias Unidas Mental Health.



3.2 Between-level (clinic; level 2)

By contrast, at the between level, clinics with higher average implementation climate did not show significantly different average attitudes toward eHealth Familias Unidas Mental Health (β = –0.854, SE = 2.48 p = .731). Although the average of implementation climate across clinics was significant and showed marginally significant variance (variance = 29.77, p = .056), nearly all unexplained variance in attitudes toward eHealth Familias Unidas Mental Health at the between level was negligible (0.870, p = .962). The lack of findings at the between level is consistent with the low ICC.




4 Discussion

The purpose of this study was to provide preliminary evidence regarding how implementation climate influences attitudes toward eHealth Familias Unidas Mental Health, a behavioral health intervention for Hispanic youth, at the individual and clinic levels. We found that clinic personnel (individual level) with higher perceptions of their organization's implementation climate tend to have significantly higher attitudes toward eHealth Familias Unidas Mental Health. Moreover, clinic personnel with higher perceptions of recognition for engaging with eHealth Familias Unidas Mental Health also had significantly higher attitudes towards it. At the clinic level, we found that clinics with higher average implementation climate did not systematically show higher (or lower) average attitudes toward eHealth Familias Unidas Mental Health. These preliminary results suggest that individuals' perception of their organization's implementation climate exerts a meaningful influence on attitudes toward evidence-based practices within clinics (i.e., at the individual level) while implementation climate does not appear to systematically predict differences in attitudes toward eHealth Familias Unidas Mental Health between clinics (i.e., at the clinic level).

Within our study, there was a positive association between clinic personnel's perception of their organization's (1) implementation climate in general and (2) recognition for engaging with the EBP and attitudes towards eHealth Familias Unidas Mental Health. This finding is unsurprising given that implementation climate reflects the perceptions that evidence-based practices will be expected, rewarded, and supported within a certain health context (16). Thus, individuals with positive (or higher) perceptions of their organization's implementation climate are likely to have more positive attitudes towards evidence-based practices if they feel like their organization will recognize them for engaging with the evidence-based practice, in this case, eHealth Familias Unidas Mental Health. Recognition for EBP use may serve as a key motivational mechanism that fosters more positive attitudes and sustained engagement among clinic personnel (17). This is particularly important to assess prior to implementation, which is when our survey was administered, to determine what aspect(s) of a clinic's implementation climate leaders should focus on. This finding is consistent with past research, both qualitative and quantitative, suggesting that engaging and supporting clinic personnel is a necessary component in adopting new evidence-based practices, such as eHealth Familias Unidas Mental Health, within primary care settings (50). Although other individual-level variables were not evaluated in this study, personal beliefs about the relevance or cultural fit of the intervention, perceived self-efficacy, and burnout or workload may influence attitudes towards EBPs. Moreover, prior experience with EBPs, individual role (e.g., physician vs. medical assistant), and level of engagement with previous research or training initiatives may also modify the relationship between implementation climate and attitudes towards EBPs such as eHealth Familias Unidas Mental Health. These variables should be evaluated in future research to understand individual-level characteristics could interact with the broader implementation climate to either strengthen or dampen support for EBPs.

No meaningful differences in implementation climate and the association between implementation climate and attitudes toward eHealth Familias Unidas Mental Health across clinics (i.e., between level) emerged. Moreover, when evaluating the mean implementation climate across clinic types (i.e., Federally Qualified Health Centers, clinics within academic medical settings, private clinics, community clinics, and hospital system affiliated clinics), we did not find significant differences. This finding, or lack thereof, may be due to the small number of clinics surveyed (n = 18) and their shared geographic context within Miami-Dade County, which may have limited variability and statistical power to detect significant between-clinic effects. Nonetheless, the lack of differences across clinics and clinic types is interesting given that these clinics may vary in their size and available resources, which may subsequently contribute to their capability/willingness towards implementing new evidence-based practices. Some clinics may have more access to resources such as physical space, supports from federal or state government systems, and providers/staff members with more widespread expertise or skills sets that might endorse a positive implementation climate (18, 32). Prior literature suggests that healthcare settings that are better resourced are more willing, and even excited, to execute new evidence-based interventions within their healthcare settings (33, 34).

It is possible that the lack of differences observed across clinics may be due to the fact that irrespective of clinic type and available resources, key organizational factors such as implementation support or clinic culture were consistent across sites. It may be that all clinics have a “clinical champion” or “facilitator” (e.g., chief medical officer, senior physician, owner of clinic) who can inspire staff to see the value of administering new services. This may facilitate a more positive implementation climate (35–38). Clinics may have also had comparable levels of leadership engagement and infrastructure to support EBPs that subsequently contribute to a relatively uniform implementation climate. Additionally, these clinics may have a history of adopting and disseminating academic research interventions; and therefore, may be more interested in implementing future evidence-based practices due to a general ethos of positivity towards disseminating academic research (39).


4.1 Implications

The findings of this preliminary study have important implications for the implementation of behavioral health preventive interventions in real world settings. Primary care clinics are often the first, and most frequently visited, medical setting for many children and families, and thus hold remarkable potential for the implementation of behavioral preventive interventions (40, 41). Understanding implementation climate and attitudes toward evidence-based practices prior to implementation can inform implementation strategies and meet the unique needs of personnel within different primary care settings. To increase the potential for success in implementing and disseminating efficacious evidence-based practices, it is crucial to establish collaborative relationships with clinic personnel, from patient-facing staff to senior administrators, to ensure implementation success. When engaging with clinic personnel, research teams should not only focus on the importance of a collaborative relationship between the clinic and research team but also take time to understand clinic characteristics that may impact implementation of the intervention. One possible strategy is to include pre-implementation planning wherein researchers evaluate the implementation climate of a given clinic and its personnel, and based on their those findings, develop a formal implementation blueprint for the given clinic (39, 42, 43). To maximize impact, specific strategies within the developed blueprint should be developed collaboratively with the research team and clinic personnel (44).

Another example of a possible implementation strategy to improve clinic-level climate includes education-oriented strategies which consist of activities that encourage adoption and high-quality delivery of evidence-based practices, based on the perceived benefits of the program for the clinic's patients [i.e., education-oriented strategies (45)]. Intervening on clinic personnel alone will have little effect on the overall climate if clinic leaders do not alter their expectations, recognition, and incentives for adopting and implementing new EBPs; thus, education-oriented strategies should be focused on both clinic personnel and clinic leadership as those in leadership will ultimately determine priorities, set incentives and evaluation criteria/metrics related to the EBP that may impact how clinic personnel perceive the clinics implementation climate (46–48). As highlighted in our findings, if clinic personnel feel as though they will be recognized for engaging with the EBP (e.g., seen as clinical experts, held in high esteem), they may be more willing to adopt and implement new EBPs. Intervening at the clinic level may subsequently improve clinic personnel's openness to and focus on the EBP if leaders promote and support use of the EBP.

Intervening at the clinic-level underscores the importance of tailoring implementation strategies to not only individual attitudes, but also to the broader clinic context (45). Among clinics, strategies such as engaging clinic leadership to champion preventive efforts, incorporating training on culturally responsive care, and streamlining referral and follow-up processes can enhance adoption and long-term sustainability of evidence-based preventive interventions for vulnerable populations. Strategies such as embedding preventive programs into existing clinic workflows (e.g., during well-child visits) and using clinical decision support tools can also help normalize and routinize delivery of evidence-based practices (49), thereby strengthening the overall implementation climate. Improved personnel perception of their clinic's implementation climate may then improve attitudes toward the specific intervention. Although not evaluated in this study, these factors may then impact intervention attendance and actual intervention outcomes for youth. As noted, recognition for engagement with eHealth Familias Unidas Mental Health was associated with positive attitudes towards the intervention. Thus, strategies such as offering financial incentives (e.g., salary increases, bonuses), organizing professional development and educational opportunities, and even decreasing day-to-day responsibilities for clinic personnel who are involved with the intervention may not only help to increase the likelihood of implementer buy in, but also bolster attitudes towards EBPs more broadly within these primary care settings.

Irrespective of an individual's perception of implementation climate, research teams should ensure that these personnel have the necessary supports to be fully invested in the delivery and success of the intervention. In our own study, although the research team works to engage and maintain contact with the primary care clinics and involves clinic personnel in study decision making related to study processes and procedures, it may be that there is a need to spend more time problem solving with clinics to improve implementation climate. For example, focusing on tracking clinic leaders' progress in established leadership development plans pertaining to the EBP, updating the plans based on emergent issues or needs, providing additional leadership support, and identifying organizational needs may be tailored and adaptive approaches to align organizational-level initiatives with clinic-level activities to achieve positive changes in implementation leadership and climate (46, 47).

Overall, research teams need to be mindful of the role of implementation climate in selection and inclusion of practice sites for implementation (and effectiveness) research. Although it might seem reasonable and even advantageous to engage clinics in research that have a more positive climate for implementing new EBPs, doing so invariably means excluding practice sites and individuals that are arguably in greater need of practice change and innovation. This could result in the perpetuation of disparities in EBP access for certain patient populations and the widening of health inequities. To avoid further these disparities, research teams ought to consider implementation preparation activities prior to starting implementation of new EBPs that focus on improving implementation climate and other organizational factors to level the field so to speak across diverse clinics. This is a feature of an equitable implementation approach to translation to underserved communities and populations that experience disparities (54).



4.2 Limitations and strengths

The present study findings should be interpreted while considering the following limitations. First, this preliminary study was cross sectional and did not capture how both implementation climate and attitudes toward evidence-based practices may change across time as clinic personnel are more exposed to eHealth Familias Unidas Mental Health and thus have improved attitudes toward the intervention. Second, we did not collect demographic information from the clinic personnel which limits our ability to understand how sociodemographic characteristics may impact both implementation climate and attitudes towards eHealth Familias Unidas Mental Health. Future studies should collect sociodemographic and contextual data (i.e., staff turnover, clinic size, prior experience with EBPs) on clinic personnel and clinics, respectively, to further ground findings. Third, all clinics were in South Florida, limiting the generalizability of the findings to other areas. Finally, all data were collected via self-report, which introduces the possibility of response bias, including social desirability and inaccurate recall. This may affect the accuracy of reported attitudes and perceptions.

Despite these limitations, this study evaluated how implementation climate influences attitudes toward a mental health and drug use preventive intervention for Hispanic families. Findings from this study can provide insight related to factors that may facilitate or hinder the process of implementing behavioral preventive interventions in primary care settings. A better understanding of such factors can lead to the development of tailored implementation strategies that can meet the unique needs of different primary care settings and ensure successful implementation of preventive interventions to prevent and reduce mental health and drug use outcomes among Hispanic youth.
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Background

Psychodynamic/psychoanalytic psychotherapy (PPT) and cognitive behavioral therapy (CBT) are two major therapeutic modalities widely used in clinical practice and supported by distinct theoretical and empirical bases. Persistent debate–particularly around PPT’s evidentiary strength–underscore the need to critically appraise the methodological quality and certainty of evidence of systematic reviews with meta-analyses (SRMAs) that underpin claims regarding its effectiveness, particularly in comparison with CBT.





Objective

This umbrella review will assess and compare the methodological rigor (AMSTAR-2) and certainty of evidence (GRADE) of systematic reviews with meta-analyses (SRMAs) of randomized controlled trials (RCTs) of CBT and PPT, published between 2015 and 2024.





Methods

We will search Embase, The Cochrane Library, PsycINFO, PubMed, and Web of Science for peer-reviewed SRMAs of RCTs of CBT and PPT across various mental disorders. Methodological quality will be assessed using AMSTAR-2, and their certainty of evidence will be evaluated using the GRADE system. Descriptive, correlational, and comparative analyses will examine associations between methodological quality, certainty of evidence, and reported SRMA-level effect patterns, and be used to synthesize the findings. Sensitivity analyses will address quality threshold, comparator class, psychiatric diagnosis, and quality thresholds; multiple testing will be corrected by Holm-Bonferroni.





Discussion

By evaluating and comparing the volume, methodological rigor, and certainty of evidence of SRMAs CBT and PPT, this umbrella review aims to contribute to the ongoing debate on evidence-based psychotherapy, inform clinical decision-making, guide future research, and support evidence-informed public health policy.





Systematic Review Registration

PROSPERO (CRD420250619644).





Keywords: AMSTAR-2, quality, systematic reviews, grade, meta-epidemiology, umbrella review




1 Introduction

For several years, psychoanalysis and its variant, psychodynamic/psychoanalytic psychotherapy (PPT), have been debated among clinicians, especially in comparison to cognitive behavioral therapy (CBT). This debate is largely due to differences in theoretical foundations and methodological approaches to treatment outcomes (1, 2).

PPT evolved from Freud’s psychoanalytic theory and focuses on exploring unconscious processes, past experiences, and unresolved conflicts that influence present behavior (3). PPT emphasizes the therapeutic relationship, transference interpretations, and exploration of early developmental experiences that shape current functioning. Advocates of PPT argue that this approach offers deeper, more lasting solutions to psychological issues. Critics, however, often point to the lack of large-scale empirical studies—specifically, randomized controlled trials (RCTs)—that provide rigorous evidence of its effectiveness. The often longer-term nature of PPT poses challenges for empirical research, as it is difficult to measure outcomes in the same way as with shorter therapies (4).

In contrast, CBT is based on the premise that psychological distress is often maintained by dysfunctional patterns of thinking and behavior. Thus, CBT focuses on modifying dysfunctional thinking and behavior patterns through structured, time-limited (brief-term) interventions. CBT has gained widespread recognition for effectively treating psychological disorders such as depression, anxiety, and post-traumatic stress disorder. However, some critics argue that, although CBT can rapidly alleviate symptoms, it may not address underlying emotional issues affecting long-term psychological health (5–8).

The debate over the comparative effectiveness of CBT and psychodynamic psychotherapy (PPT) has gained global relevance, influencing clinical guidelines, public policy, and psychotherapy research worldwide. For instance, the National Institute for Health and Care Excellence (NICE) recommends CBT and behavioral activation as primary treatments for depression; short-term psychodynamic psychotherapy (STPP) is considered a secondary option due to its cost-effectiveness. Similarly, the Royal Australian and New Zealand College of Psychiatrists’ (RANZCP) guidelines prioritize CBT. The latter discusses STPP separately, reflecting regional nuances in evidence-based practices (9). Furthermore, meta-analyses suggest that PPT could be as effective as CBT for certain disorders, though the longevity of its effects remains uncertain (6, 10).

Discussions about adapting CBT protocols and maintaining the relevance of PPT in diverse sociocultural contexts show that this debate transcends geographical and systemic boundaries, influencing clinical practices and health policy formulation. In recent years, several reviews have examined the effectiveness of these two approaches, yielding distinct yet simultaneous results (5–8). However, findings remain fragmented. Most systematic reviews analyze CBT and PPT separately and apply heterogeneous inclusion criteria, comparators, and outcomes. These reviews often reach conflicting conclusions (11–13).

Additionally, a proliferation of systematic reviews has been documented, particularly those on CBT. For instance, Fordham et al. (14) identified 494 CBT systematic reviews covering various conditions and populations, highlighting the wealth of available secondary evidence. Despite this volume, the methodological quality of these reviews varies considerably. Recent assessments (15, 16) indicate that 40% to 70% of these reviews are classified as low or critically low according to tools such as A MeaSurement Tool to Assess systematic Reviews 2 (AMSTAR-2) (17).

In this context, an umbrella review is a suitable method for critically evaluating the quality of systematic reviews, particularly when it is limited to reviews that include meta-analyses, as it allows for the integration of diverse findings into a comprehensive synthesis. This approach follows consolidated guidelines, such as those proposed by the Joanna Briggs Institute, using validated instruments, such as AMSTAR-2, to assess methodological rigor and risk -of- bias. Furthermore, understanding the relationship between the methodological quality of reviews and the reported effect sizes is essential to properly interpreting the evidence base (18, 19).

Methodological research shows that low-quality reviews often overestimate the benefits or underestimate the risks of interventions due to biases such as selective reporting, incomplete literature searches, and inadequate inclusion criteria. For instance, adjusting for publication bias can lower effect estimates by an average of 15.5%, potentially altering the statistical significance and clinical relevance of the results (20).

Exploring this association increases the reliability of conclusions and provides a more solid basis for evidence-based clinical guidelines and public policies (21). Thus, the aim of this protocol is to critically assess review-level methodological quality and certainty of evidence of systematic reviews with meta-analyses (SRMAs) examining the effectiveness of PPT and CBT in treating mental disorders. We will also investigate the association between methodological quality and reported effect sizes. The result will be a comprehensive, high-level synthesis of the available evidence.



1.1 Objectives



1.1.1 Main objective

To assess and compare the methodological rigor and certainty of evidence of SRMAs of RCTs evaluating the efficacy of CBT and PPT.




1.1.2 Specific objectives

1) to quantify SRMAs of RCTs on CBT and PPT; 2) to categorize SRMAs on CBT and PPT by their methodological quality; 3) to categorize SRMAs on CBT and PPT by their certainty of evidence; 4) to examine correlations between methodological quality of the included reviews and effect sizes through concordance; and 5) to report average AMSTAR-2 ratings of SRMAs of CBT and PPT addressing different psychopathologies (i.e., depression, anxiety, posttraumatic stress disorder, borderline personality disorder, obsessive-compulsive disorder, eating disorders, somatic symptom disorder, attention deficit hyperactivity disorder, substance use, schizophrenia, chronic mental disorder, substance-related disorders, dissociative disorder, and bipolar disorder).






2 Methods

This umbrella review will evaluate SRMAs of RCTs on CBT and PPT in treating several mental disorders to improve access to information regarding mental health treatment options. Additionally, we will explore possible comparative and correlation associations between the review-level methodological quality and certainty of evidence.

Figure 1.
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Figure 1 | Flowchart of the study procedure.



2.1 Study protocol and registration

This protocol is registered in the International Prospective Register of Systematic Reviews (PROSPERO) database under registration number CRD420250619644 and follows the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA 2020) for reporting (22) and Preferred Reporting Items for Overviews of Reviews (PRIOR) for overviews (23). Any amendments to the protocol will be documented and reported.




2.2 Eligibility criteria



2.2.1 Inclusion criteria

Inclusion criteria were defined according to the PICOS strategy (P = participant, I = intervention, C = comparator, O = outcome, S = study design). Only full-text systematic reviews published in peer-reviewed journals will be considered for inclusion. Restricting meta-epidemiological appraisal to SRMAs aligns with evidence hierarchies that place systematic reviews/meta-analyses at the top and ensures we assess the very synthesis agencies and governments use as the main instrument for policies. Regarding the time window rationale, Table 1.


Table 1 | Umbrella review eligibility criteria.
	Inclusion criteria



	Participants
	SRMAs of RCTs on CBT and/or PPT involving participants with depressive disorders, anxiety disorders, trauma- and stressor-related disorders, dissociative disorders, obsessive-compulsive disorder, eating disorders, somatic symptom disorders, attention-deficit/hyperactivity disorder, substance related disorders, personality disorders, bipolar disorder, or schizophrenia spectrum disorders. There are no restrictions on age, sex, gender, or type of intervention (individual or group, brief or long-term).


	Intervention
	In-person and/or Internet-delivered psychotherapy using CBT and/or PPT as the main interventions will be considered.


	Comparator
	As long as CBT or PPT are the primary approaches, reviews may compare CBT or PPT with each other or with any of the following: other psychotherapeutic approaches, pharmacological interventions, waitlist, no treatment, treatment as usual (TAU), pill or psychological placebo, or psychoeducation.


	Outcome
	SRMA-level treatment efficacy or effectiveness at acute post-treatment (mental distress symptom reduction and/or improvement in quality of life), methodological quality (AMSTAR-2), and certainty of evidence (GRADE).


	Time frame
	SRMAs published between January 1, 2015 and December 31, 2024; English, Portuguese, or Spanish.


	Study type
	Peer-reviewed SRMAs that include only RCTs.


	Context
	SRMAs of RCTs on CBT and/or PPT conducted in a face-to-face or online context, both outpatient and inpatient treatment.










2.2.2 Exclusion criteria

(i) Systematic reviews that do not assess treatment efficacy or effectiveness; (ii) systematic reviews without meta-analyses; (iii) SRMAs that do not focus on CBT or PPT; (iv) SRMAs that include non-randomized designs; (v) SRMAs of RCTs of interventions using solely artificial intelligence interventions and/or mobile health tools; (vi) SRMAs published in languages other than English, Portuguese, or Spanish (language restriction will be acknowledged as a limitation); and (vii) book chapters, dissertation, and thesis.





2.3 Search strategy

Searches will be conducted in The Cochrane Library, PsycINFO, PubMed, Embase, and Web of Science using validated systematic reviews filters (e.g., ISSG), terms for meta-analysis, and controlled vocabulary (MeSH where applicable). Tables 2 and 3 present PubMed-specific strings. Equivalent strategies were translated and adapted for each database (e.g., controlled vocabulary and operators) to ensure functional equivalence. We will restrict inclusion to articles published from 2015 onward to ensure comparability under current evidence-based synthesis standards and contemporary psychotherapy delivery. From 2015, core guidance became available and widely adopted, for example, PRISMA for protocol reporting (22), and AMSTAR-2 for review quality. Reviews before this timeframe might not have pre-registered protocols or used these tools, which would systematically disadvantage older reviews for historical–and not methodological–reasons, and compromise the present study. This time window also captures the maturation and scale-up of Internet-delivered psychotherapy and updated diagnostic, as well as clinical frameworks (e.g., post-DSM-5), aligning included evidence with contemporary practice and outcomes.


Table 2 | PubMed search strategy for PPT studies.
	(“psychodynamic therapy”[All Fields] OR “dynamic therapy”[All Fields] OR “PPT”[All Fields] OR “psychoanalytic therapy”[All Fields] OR “psychodynamic psychotherapy”[All Fields] OR “dynamic psychotherapy”[All Fields] OR “psychoanalytic psychotherapy”[All Fields] OR “psychotherapy, psychodynamic”[Mesh] OR “psychoanalytic therapy”[Mesh] OR psychodynamic*[tiab] OR psychoanalytic*[tiab] OR “dynamic psychotherap*”[tiab] OR “psychodynamic psychotherap*”[tiab] OR “psychoanalytic psychotherap*”[tiab]) AND (systematic[sb] OR “systematic review”[tiab] OR “systematic reviews”[tiab]) AND (meta-analysis[pt] OR “Meta-Analysis as Topic”[Mesh] OR “network meta-analysis”[Mesh] OR “network meta-analyses [tiab] OR meta analy*[tiab] OR metaanaly*[tiab] OR “meta-regression”[tiab] OR metaregression[tiab]) AND (random*[tiab] OR “Randomized Controlled Trials as Topic”[Mesh])








Table 3 | PubMed search strategy for CBT studies.
	(“cognitive behavioral therapy”[All Fields] OR “cognitive behavioural therapy”[All Fields] OR “CBT”[All Fields]) AND (“Cognitive Behavioral Therapy”[Mesh] OR “Cognitive Therapy”[Mesh] OR cbt[tiab] OR “cognitive behav* therap*”[tiab] OR “cognitive therap*”[tiab]) AND (systematic[sb] OR “systematic review”[tiab] OR “systematic reviews”[tiab]) AND (meta-analysis[pt] OR “Meta-Analysis as Topic”[Mesh] OR “network meta-analysis”[Mesh] OR meta analy*[tiab] OR metaanaly*[tiab] OR “meta-regression”[tiab] OR metaregression[tiab]) AND (random*[tiab] OR “Randomized Controlled Trials as Topic”[Mesh])










2.4 Study selection

Search results retrieved from the five databases will be exported to EndNote Web for sorting and automatic de-duplication, then exported to Rayyan (24) for manual de-duplication and blinded screening. Titles and abstracts of remaining studies will be screened for a first assessment against eligibility criteria, followed by full-texts evaluation.

The first search results will be equally divided among four groups, each consisting of two independent reviewers. For each stage of the selection process, both reviewers in each group will independently screen the studies and have their work checked by a third reviewer. Inter-rater agreement will be reported with Cohen’s κ. Any disagreement between reviewers will be resolved by a third reviewer and, if necessary, by discussion between the reviewers and a senior independent reviewer (RL), ensuring consistency in reviewer pairs throughout the process. The pair of reviewers will remain consistent throughout the duration of the study (JBG and CMD, BG and BAV, TTR and YMA, and ILA and ARS). A PRISMA-compliant flowchart will be used in the report to illustrate the process of study selection.




2.5 Data extraction

For each therapeutic approach, the same pairs of reviewers who conducted study selection will independently extract review-level data using a predesigned form based on the JBI Data Extraction Form for Review for Systematic Reviews and Research Syntheses, as well as AMSTAR-2 and GRADE templates. As for the predesigned data form, we will retrieve the following review-level information:

	Bibliographic features: authors’ names and countries, year of publication, language of publication, journal, protocol registration, and funding sources.

	Scope and methods: number of included RCTs, total participants, psychiatric diagnosis, type and duration of intervention, comparator class, risk-of-bias methods used by each SRMA, delivery method, primary, follow-up timing, and publication-bias assessment.

	Outcomes and effects: headline pooled effect metric and direction for the SRMA’s primary outcome, statistical significance at post-treatment, and any prespecified subgroup/sensitivity findings.

	Equity descriptors (only descriptive): if available at review-level, PROGRESS-Plus variables, such as age distribution, sex, gender, ethnicity categories, and other vulnerable groups.



All data will be extracted from published documents only; hence, authors of the included SRMAs will not be contacted for additional information. We will not compute or pool effect sizes, re-extract study-level (RCT-per-RCT) participant characteristics, or perform any new meta-analysis.

For the narrative synthesis, we will report whether SRMAs indicate that the included RCTs:

	distinguish drug-free/drug-naïve participants from those receiving concurrent pharmacotherapy;

	enrolled psychotherapy-naïve participants or participants with prior exposure to other modalities, since prior therapy may influence treatment outcomes and differ systematically between CBT and PPT trials;

	specify how treatment duration was classified (e.g., short-term versus long-term PPT; brief versus extended CBT) and whether subgroup/sensitivity analyses were conducted by follow-up length;

	restricted outcomes to symptom-reduction questionnaires (e.g., Hamilton Rating Scale for Depression); and






2.6 Quality assessment

Each SRMAs will be appraised independently by two reviewers using AMSTAR-2 (17). AMSTAR-2 consists of 16 items, including seven critical domains. AMSTAR-2 assesses six key domains: (1) prior registration of the protocol; (2) comprehensiveness and adequacy of the literature search; (3)relevance of the methods used to combine studies; (4) assessment of the risk-of-bias in the included studies; (5) clarity in the description of the included studies; and (6) consideration of publication bias (17). AMSTAR-2 results are classified into four levels: as “high” (none or one non-critical weakness), “moderate” (more than one non-critical weakness), “low” (one critical flaw with or without non-critical weakness), and “critically low” (more than one critical failure with or without non-critical weakness (17). We will report item-level compliance, overall categories (counts and proportions), and an exploratory continuous score (labeled as such, because AMSTAR-2 does not endorse numeric scoring as the primary result).

To evaluate the certainty of the evidence, each pair of reviewers will independently apply GRADE approach for SRMA’s stated primary outcomes (SRMA x Outcome). We will assign one GRADE rating per SRMA for each outcome at the prioritized time point, using only information reported in the SRMA (we will not re-extract trial-level data or re-meta-analyze). Since SRMAs usually report a variety of outcomes and time points, we will use a pre-specified hierarchy to ensure comparability:

	Primary outcome: the SRMA’s pre-specified primary symptom outcome at acute post-treatment.

	If a primary outcome is not declared: the most used validated symptom measure for the target diagnosis in that SRMA.

	Follow-up outcomes (short-, medium-, long-term as defined by each SRMA) will be summarized in Supplementary Material and used in sensitivity summaries.



GRADE classifies certainty of evidence into four levels: “high”, “moderate”, “low”, and “very low”, considering GRADE’s five downgrading domains (risk of bias, publication bias, imprecision, inconsistency, and indirectness) and, where applicable, three upgrading factors (large and consistent effect, dose-response, and residual confounding) (25, 26). Since our eligibility includes RCT-only SRMAs, evidence bodies start at “high” and may be downgraded based on the five standard domains (risk of bias, inconsistency, indirectness, imprecision, and publication bias). Upgrading factors will not be applied, as these apply to observational evidence starting at “low”. Final ratings will be categorized as high, moderate, low, or very low.

For the prioritized outcome in each SRMA, imprecision factor will be judged using the following sequence:

	Minimal clinically important difference (MCID) (27) rule: when a credible MCID exists for the instrument used, we will consider the 95% CI around the SRMA’s pooled effect. If the CI crosses the MCID boundary (i.e., includes both clinically important benefit and no important benefit/harms), we will downgrade for imprecision.

	Optimal information size (OIS) fallback: if no credible MCID is documented, we will judge imprecision using OIS and CI width. Where total information is clearly below an adequate sample for a minimally important effect (per GRADE guidance) and/or the CI spans both benefit and no benefit, we will downgrade.



All imprecision judgments will be explicitly justified in domain-level notes.

For each prioritized outcome, we will compile Summary of Findings (SoF) tables by modality (CBT, PPT) that list: outcome, effect metric (as reported), time point, total participants/RCTs, and GRADE certainty with domain-level notes. Two reviewers will independently rate domains; κ statistics and adjudication procedures will be reported.




2.7 Data synthesis

Data will be synthesized using a mixed approach, integrating both narrative and quantitative approaches. For narrative synthesis and visuals, we will describe patterns in methods and reporting (e.g., protocol registration, comparator types, publication-bias checks) and display: a PRISMA flow diagram; a citation matrix with Corrected Covered Area (CCA) (28), and citation families; and summary graphics (e.g., heatmaps of AMSTAR-2 items by modality; harvest plots showing direction/significance across diagnoses; bubble plots relating AMSTAR-2 and GRADE to number of included RCTs and year). Sensitivity summaries will be presented side-by-side to show robustness. Quantitatively, we will summarize characteristics separately for SRMAs of CBT and PPT. For each modality, we will tabulate: a) bibliometrics (year, journal, language, authors); (b) scope/methods (psychiatric diagnosis, number of included RCTs and total participants, treatment dose/duration, follow-up timing, comparator class, measurement instruments, risk-of-bias and publication-bias tools); (c) methodological appraisals (AMSTAR-2 item compliance and overall rating, GRADE certainty of evidence for primary outcome); (d) results as reported by each SRMA (outcome measures, effect sizes, direction and statistical significance at post-treatment and, if available, follow-up). We will not harmonize or pool effects across reviews. All results will be presented exactly as reported by the SRMAs.




2.8 Data analysis

Analyses will be performed in JASP® (Jeffreys’s Amazing Statistics Program). We will proceed in five steps:

	Descriptive statistics (specific objectives: 1 to 3): Means, standard deviations, medians and interquartile ranges (IQRs) will be separately calculated by modality (CBT and PPT) for key variables (e.g., number of reviews, AMSTAR-2 scores, GRADE levels, diagnosis group, and comparator class).

	Reliability (specific objectives: 1 to 3): Cohen’s Kappa (κ) will assess agreement during screening, extraction, AMSTAR-2 and GRADE between reviewers and modalities.

	Correlation and regression (specific objective: 4): Pearson/Spearman correlations and linear models to explore links in AMSTAR-2 and GRADE to SRMA-level effect patterns; cluster-robust (Huber-White) standard errors with clusters defined by citation families to address dependence due to overlap; leave-one-out (SRMA and family levels) for influence checks.

	Group comparisons of AMSTAR-2 ratings (specific objective: 5): t-tests or nonparametric equivalents for continuous AMSTAR-2 scores, as dictated by data distribution; χ² or ordinal logistic regression for AMSTAR-2 categories across diagnoses and modalities.

	Multiple testing: Holm-Bonferroni analysis will be conducted to correct for multiple comparisons.





2.8.1 Study-overlap management

We will construct a citation matrix (SRMAs x RCTs), quantify overlap via Corrected Covered Area approach (27), and identify citation families of SRMAs addressing the same PICO or diagnosis with substantial overlap. Two analysis sets will be reported:

	All-SRMAs set (primary), including eligible SRMAs; and

	Best-evidence set (non-overlapping), retaining one SRMA per citation family using the following hierarchy: (i) most recent; (ii) higher AMSTAR-2; and (iii) larger RCT count.



We will report overlap diagnostics (number of families, median and maximum overlap, proportion of unique RCTs per SRMA) and compare results across these sets.




2.8.2 Sensitivity analyses

To test the robustness of descriptive summaries, group comparisons, concordance, and association results, we will conduct the following pre-specified sensitivity analyses:

	Outliers and influence checks: We will conduct a leave-one-out analysis to examine SRMAs with unusually extreme values (outliers) and their influences on correlation and regression findings.

	AMSTAR-2 thresholding: We will re-run analyses after (i) excluding “critically low” SRMAs and (ii) excluding “low + critically low” SRMAs. Then, we will compare effect-pattern stability and summary statistics across thresholds, highlighting any reversals or significant shifts in magnitude or precision.

	Comparator class: As weak comparators can inflate effects relative to active controls, we will repeat analyses including only SRMAs that compare CBT or PPT with active comparators (i.e., other psychotherapies and/or pharmacological comparators). In a further analysis, we will include TAU/waitlist/no-treatment and compare results. We will report any shifts in CBT–PPT differences and certainty of evidence patterns.

	Diagnosis subsets: As cross-diagnosis may mask disorder-specific patterns, we will perform analyses within each diagnostic group (e.g., depression, anxiety, trauma-related, OCD, BPD, etc.), and, upon further analysis, exclude mixed-diagnosis SRMAs. We will compare modality patterns, quality, and certainty of evidence profiles within- versus across-diagnoses patterns.



To all sensitivities analyses, conclusions will be considered robust when the direction of modality (CBT–PPT) comparisons and qualitative inferences about quality or certainty of evidence remain unchanged and quantitative differences stay within the original 95% CIs or reflect only minor precision changes. Divergences will be summarized narratively.






3 Expected results, implications, and limitations

This umbrella review aims to contribute to ongoing discussions regarding the effectiveness of psychotherapy by analyzing review-level methodological quality and certainty of evidence of SRMAs in two of the most used theoretical approaches in the field. Particular attention is given to the ethical implications of psychological treatments and their application across diverse health and social care contexts. It is important to note that this review does not seek to compare the effectiveness of distinct methodological approaches. Therefore, any perceived superiority of one approach over another would be a misinterpretation of our intent. Additionally, we acknowledge that the number of studies included may influence the analyses and outcomes in ways that do not fully reflect reality, especially considering the limitations imposed during the database search. Limitations include language restrictions (potential language bias), reliance on review-level reporting (no trial-level verification), residual double-counting risk despite overlap management, usage of psychology-specific descriptors, and year of publication restrictions. Since this umbrella review depends on the methodological reporting of included SRMAs and will not re-analyze primary trials, we acknowledge that it may inherit SRMAs’ limitations.
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Background

Dialectical Behaviour Therapy (DBT) combines cognitive-behavioural techniques and mindfulness practices to more skilfully regulate intense emotions and navigate interpersonal issues. While traditional DBT (skills group, individual therapy and crisis support) is well-studied in clinical populations, particularly for emotion regulation in conditions like borderline personality disorder or emotionally unstable personality disorder, recent research has explored alternative formats, such as skills-only groups. Although quantitative studies report positive outcomes (e.g., reduced self-injury and suicidality), less is known about patient experiences, which are crucial for developing effective interventions. This systematic review explored patient experiences of DBT skills groups across mental health conditions and age groups, considering the processes patients perceived as contributing to therapeutic change and outcomes.





Method

A systematic search was conducted across five databases following PRISMA guidelines, using search terms related to DBT and patient experience. Peer-reviewed papers employing qualitative or mixed-methods were included. Thematic synthesis was used for analysis.





Results

Thirty-two papers were eligible for inclusion. Three main themes were generated: 1) the challenging road to DBT, 2) the difficult journey through DBT, and 3) patients’ path for the future. Theme two contained three sub-themes (from theory to practice, transformative relationships - self and others, scaffolding and supporting change) and theme three included two sub-themes (therapeutic gains, future directions).





Conclusions

Findings highlight the importance of pre-treatment and in-treatment experiences alongside relational factors like safety and validation and practical skill application. Key processes, including peer support and changed perspectives, shape therapeutic outcomes. Recommendations include flexible delivery formats and aligning patient preferences with intervention to maximise gains.





Systematic review registration

https://www.crd.york.ac.uk/PROSPERO/login, identifier PROSPERO (CRD42024604496).





Keywords: qualitative research, psychological therapy, patient-centred care, literature review, thematic synthesis




1 Introduction

DBT is a well-established psychological intervention, originally developed by Linehan (1, 2) as a comprehensive treatment for individuals with borderline personality disorder (BPD), which is characterised by interpersonal relationship difficulties and ineffective emotion regulation, often leading to self-injury or suicidality. Originally, DBT was designed as an intensive year-long programme, covering four modules (mindfulness, interpersonal effectiveness, distress tolerance and emotion regulation), to address the chronic and pervasive nature of difficulties faced by those diagnosed with BPD. DBT combined group skills training, individual psychotherapy, telephone coaching and therapist team consultations. Over the past two decades, continued research has demonstrated DBT’s effectiveness in reducing self-injury and suicidal behaviours (3–6).

While DBT research has historically focussed on adults with BPD, its emphasis on addressing emotion regulation difficulties (such as intense mood swings, impulsivity, and interpersonal challenges) has led to its broader application in treating other presentations underpinned by these difficulties, including eating disorders (7), attention-deficit hyperactivity disorder (8) and trauma-related conditions (9–11). Numerous systematic reviews and meta-analyses highlight DBT’s effectiveness across mental health conditions and clinical settings, consistently demonstrating reductions in distress-related behaviours, such as suicidality and self-injury in adults (12–16), and adolescents (17). However, while various studies and reviews provide evidence for DBT’s effectiveness transdiagnostically, they reveal little about the mechanisms of change or the patient experience.

A growing body of literature emphasises the importance of understanding patient perspectives, including treatment acceptability, satisfaction, and perceived therapeutic gains (18, 19). McPherson et al. (18) argue that while RCTs and meta-analyses are invaluable for assessing efficacy and effectiveness, they often overlook critical contextual factors that shape treatment engagement and outcomes. Without qualitative insights, systematic reviews risk presenting an incomplete understanding of why DBT is helpful for various mental health conditions, and how it impacts patients’ daily lives.

Given the resource demands of traditional DBT, a stand-alone DBT skills group format emerged over time through clinical and research adaptations. This format is increasingly used as a cost-effective alternative to traditional DBT (5, 20) given the time and financial constraints healthcare settings often face. For example, DBT skills groups alone have been found to significantly reduce emotional dysregulation and depressive symptoms (21–24). By retaining DBT’s modular structure (mindfulness, interpersonal effectiveness, distress tolerance and emotion regulation) and core principles (such as dialectics, validation, and behavioural change), the stand-alone skills group format offers a more accessible and resource-efficient alternative to traditional DBT programmes for individuals with emotion regulation difficulties across diverse clinical populations. Furthermore, a recent systematic review and meta-analysis of 11 studies with adolescents (25) underscored the therapeutic value and positive impact of these skills groups on suicidal ideation and risk management.

As both stand-alone DBT skills groups and those delivered as part of comprehensive DBT programmes are increasingly used in clinical practice, understanding patient experiences of the group-based components becomes especially important. To date, only two systematic reviews synthesised qualitative or mixed-methods research on patient experiences of traditional DBT. Using a meta-ethnographic approach, Little et al. (26) analysed seven studies and identified four main themes: life before DBT, supportive relationships for change, shifts in perspective and the development of self-efficacy. More recently, Middlehurst et al. (27) expanded on this work, synthesising 11 studies and highlighting three main themes: impact of DBT, supportive structure and 1:1 therapy component. Advocating for further research to deepen understanding of patient perspectives, the authors of both reviews concluded that adult patient experiences of DBT were complex and multifaceted. Although quantitative research supports DBT’s transdiagnostic effectiveness across different age groups (e.g., adolescents and adults), qualitative insights remain underexplored. The aforementioned reviews focussed solely on adults with a diagnosis of BPD, thereby leaving a crucial gap in the literature regarding patient experiences across ages and mental health conditions.

Thus, in this systematic review we aimed to explore patient experiences of DBT skills groups, whether delivered as stand-alone interventions or embedded within full DBT programmes, across mental health conditions and age groups (adolescents and adults). Additionally, we considered the processes patients perceived as contributing to therapeutic change and outcomes. By addressing this gap, the review could provide valuable insights to support patient-centred care and enhance the refinement of DBT interventions in diverse clinical settings.




2 Methods

A systematic review and meta-synthesis, informed by the Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) guidelines (28) was undertaken to address the review’s aims. The protocol was registered with PROSPERO on 23/10/2024 (Ref: CRD42024604496). The Enhancing Transparency in Reporting the Synthesis of Qualitative Research (ENTREQ) checklist (29) was completed to ensure appropriate reporting of review findings (see Appendix 1 for completed checklist).



2.1 Search strategy

The search strategy was developed in collaboration with the University of Manchester library service, following the Population, Intervention, Comparison, Outcome, and Study Design (PICOS) framework (30) (see Table 1 for details). A preliminary search indicated that terms associated with the intervention and the study design only were required to achieve appropriate sensitivity and specificity. Specific search criteria did not include “qualitative” because the study design related terms already identified qualitative research. Furthermore, the authors wished to include mixed-method papers which met the eligibility criteria.


Table 1 | Search terms and search strategy.
	Search strategy
	PICOS
	Search terms



	1
	P- Population
	N/A


	2
	I- Intervention
	Dialectical Behaviour Therapy
OR Dialectical Behavioural Therapy
OR Dialectical Behaviour Therapy
OR Dialectical Behavior Therapy
OR Dialectical Behavioral Therapy
OR DBT


	3
	C- Comparison
	N/A


	4
	O- Outcome
	N/A


	5
	S- Study Design
	Experience*
OR View*
OR Attitude*
OR Perception*
OR Belief*
OR Feelings*
OR Perspective*
OR Opinion*


	6
	Combine 2 and 5
	 







Five electronic databases were searched in October 2024, with updated searches completed in February 2025, for peer reviewed articles: CINAHL Plus (EBSCOhost), Web of Science (Clarivate), PsycINFO, EMBASE and Medline (all OVID). Databases were selected due to their relevance to this topic area. Searches were conducted using the terms outlined in Table 1, with the use of Boolean operators (“and”, “or”) and were not restricted by publication date. Reference lists of identified papers were also searched.

References were exported into EndNote and duplicates were removed. Title and abstract screening was carried out by the first author, who reviewed papers to confirm they employed qualitative or mixed-methods designs. An independent reviewer carried out a second screening on a random sample of 25% of the identified references. Perfect agreement regarding which papers to include/exclude was found between both reviewers (100%, kappa = 1.0).




2.2 Inclusion and exclusion criteria

Studies were included if they 1) involved empirical research with adolescents and/or adults, 2) used either qualitative or mixed-method approaches, 3) were published in English in peer-reviewed journals and 4) included stand-alone data on patient views or experiences (i.e., patient data could be separated from clinicians or family members) of a DBT intervention, which included a group component (either in person or online). Studies featuring group-only or group-based interventions with additional support (e.g., crisis or one-on-one support) were included because these are increasingly offered in services to enhance the real-world applicability of the findings.

Studies were excluded if they focussed on 1) a specific aspect of DBT only (e.g., experiences of “opposite action” skill only), 2) app use only, or 3) radically open DBT [which differs theoretically from traditional DBT; Gilbert et al. (31)]. As group skills training is a core component of the DBT model, studies lacking this element were excluded to maintain fidelity to the model. Conferences, theses and grey literature were excluded to reduce studies lacking peer review and which were therefore potentially conducted with less standardised scientific rigour.




2.3 Methodological quality and risk of bias assessment

The Critical Appraisal Skills Programme (32) for qualitative studies was used to evaluate each study’s methodological quality and risk of bias, by answering its ten questions with “yes”, “no” or “can’t tell”. Questions covered domains such as appropriacy of methodology and ethical considerations. Each item was answered for each study.

To assist with the clearer interpretation of quality and to allow for comparison across studies, the authors decided to assign numerical values to the three possible item responses (No = 0, Partially Agree = 0.5, Yes = 1). Overall methodological quality was then categorised as high (> 8–10), moderate (6–8), or low (≤ 5), allowing for easier reporting of quality [e.g., see Butler et al. and Harries et al. (33, 34)]. Additionally, an independent reviewer quality-rated all included papers, with substantial agreement initially (kappa = 0.65, 93.79%), and almost perfect agreement following discussion of discrepancies (kappa = 0.97, 99.31%).




2.4 Data analysis

Data from the “Results” or “Findings” sections, including participant quotes, author interpretations and themes, were extracted into Microsoft Word, transferred to NVivo, and analysed using Thomas and Harden’s (35) thematic synthesis approach. This approach integrates findings from multiple qualitative studies, including mixed-method studies, by identifying and synthesising common themes, providing insights into the acceptability and appropriateness of services or interventions, which can inform policy and practice (36).

Thematic synthesis was conducted in three stages by the first author. First, all extracted text underwent line-by-line coding. Next, similar descriptive codes were grouped inductively, identifying patterns and variations. Finally, analytical themes were developed by reviewing descriptive themes in relation to the study’s aims.

The analysis was undertaken by the first author (AH), with other members of the team (AW and LG) reviewing the credibility and soundness of the themes, in relation to the included studies. This approach was adopted to ensure a thorough approach and minimise bias. All authors approved the final analysis.




2.5 Reflexivity statement

The authors were three women and one man, from White European backgrounds. The first author was a trainee clinical psychologist with several years of experience in various clinical roles. The second author was an academic researcher specialising in family and parental mental health, the third was a National Health Service (NHS) clinical psychologist with an interest in DBT, while the final author was a clinical psychologist working both in the NHS and academia. Acknowledging the limitations of an all-white research team, we aimed to minimise potential biases towards a white, Western, or Eurocentric perspective through research team discussions and a rigorous, transparent analytical approach.





3 Results



3.1 Study characteristics

A total of 747 records were identified by the electronic database search and two records were identified via reference list searching, with 41 identified as duplicates (see Figure 1 for details). After screening and review, 32 studies were identified as eligible for inclusion and were synthesised, capturing the perspectives of 414 participants on DBT across ten countries over 21 years (2003–2024).

[image: PRISMA flow diagram illustrating study selection: 747 records identified via databases, 41 duplicates removed, 706 records screened, 655 excluded, 52 reports retrieved, 22 excluded for various reasons, resulting in 32 studies included. Two additional records identified via reference lists, both assessed but not included.]
Figure 1 | PRISMA diagram.

Sample sizes ranged from three to 73 (see Table 2 for more details). Among studies reporting mental health conditions or clinical populations (n=26), most explored experiences of people with personality disorders or related traits (n=17), including ten specifically on BPD (see Table 2). Other participant groups included intellectual disabilities (n=4), perinatal women (n=3), sexual/gender diversity (n=2), anorexia nervosa (n=1), and ADHD (n=1). Five studies took a transdiagnostic approach or did not limit sampling to specific mental health conditions.


Table 2 | Characteristics of included studies presented in reverse chronological order (adult then adolescent papers).
	
	Study: authors, year, location
	Study aim(s)
	Sample description
	Intervention
	Data collection and analysis
	Main themes


	Mental health need/clinical population
	Sociodemographic information



	Studies with adult samples


	1
	Giles et al.
(37)
Australia
	1) What are the experiences of mothers 3 years after completing the Mother Infant-DBT program?
2) What are the perceived long-term impacts of the MI-DBT program?
3) What improvements could be made to the MI-DBT program or subsequent mental health support based on participant’ experiences?
	Mothers with BPD (formal diagnosis or multiple traits)
	Sample size: n=8
Sex: female (n = 8)
Further demographic information not reported
	MI-DBT (38)
24-week group intervention which had been completed 3 years previously. Focus on parenting stress, secure infant attachment and supporting infant emotional regulation.
	Interviews
Thematic Analysis (39, 40)
	1. Keeping my kids in mind
2. Awareness of self
3. Negotiating relationships
4. We want more!


	2
	Harding et al. (41)
UK
	To explore lesbian and gay people's experiences of completing a full DBT programme.
	Diagnosis not reported
	Sample size: n=8
Sex: female (n = 6), male (n = 2)
Age (years): 22-47, mean age 31.13
Ethnicity: White British (n = 5),
Mixed (n = 2),
Not Stated (n=1)
Employment: Unemployed (n = 2), Not Stated (n = 1), Part Time & Education (n = 3), Employed (n = 2)
Sexual orientation: gay (n = 2), lesbian (n = 6)
	A full course of standard DBT within the last 2 years. No further details reported.
	Interviews
Interpretative Phenomenological Analysis (42)
	1. The DBT Journey
2. Connections and sense of community during DBT
3. Sexuality both visible and invisible in DBT
4. A gender, sexuality and relationship diverse (GSRD) affirmative future for DBT


	3
	McColl et al. (43)
New Zealand
	To understand the experience of the Multidiagnostic Eating Disorder-DBT (MED-DBT) programme for clients with severe and enduring eating disorder symptoms in Aotearoa New Zealand.
	Anorexia Nervosa
	Sample size: n = 7
Sex: female (n = 7)
Age (years): mean age 31.5
Further demographic information not reported
	MED-DBT (44, 45)
	Interviews
Reflexive Thematic Analysis (39, 46)
	1. A valued and valuable experience
2. What sets DBT apart: the value of structure for ED
3. Benefits of comprehensive ED treatment
4. Adaptations for ED
5. Impact of facilitators
6. Continuing and ending treatment
7. Measuring success


	4
	Francis et al. (47)
Australia
	To explore the subjective experiences of women who had completed Mother Infant‐DBT (MI-DBT).
	Mothers with BPD (formal diagnosis or multiple traits, n not reported)
	Sample size: n = 13
Sex: female (n = 13)
Age (years): mean age 31.8
Ethnicity: majority European Australian backgrounds, n not reported
SES status: moderate-high level of disadvantage
	MI-DBT adapted from Linehan (48).2.5hr sessions x 24 weeks. Focus on parenting stress, secure infant attachment and supporting infant emotional regulation.
	Interviews
Inductive Thematic Analysis
(49)
	1. Boiling points
2. Emotional literacy
3. Inter-generational transmission
4. Low self-esteem
5. Dealing with disconnect


	5
	Vasiljevic et al. (50)
Sweden
	To explore if a brief internet-delivered DBT skills training program with minimal therapist support is acceptable, that it can be administered, useful, and does not do harm for patients with BPD.
	BPD/EUPD (n = 9)
Co-morbid diagnoses: Depression (n = 6), anxiety (n = 4), ASC (n = 1), ADD (n = 1), bipolar (n = 1), dissociate disorder (n = 2), schizophrenia (n = 1), substance abuse (n = 1)
	Sample size: n = 9
Sex: female (n = 9)
Ages (years): 19-37, mean 17.89
Ethnicity not reported
Employment: unemployed (n = 1), benefits (n = 2), part-time employment (n = 4), student (n = 2)
	Abbreviated version of DBT (5, 51), 9 weeks. Each module was administered over 2 weeks. Online group and homework practice.
	Semi-structured interviews
Content Analysis (52)
	1. Working with internet delivered skills training
2. Allocated time
3. The personal contact
4.Personal struggles
5. Outcomes of the skills training program


	6
	Ohlis et al. (53)
Sweden
	To explore how former DBT adolescents’ patients experience their treatment, and specifically if there were aspects of the treatment that they retrospectively identify as particularly meaningful, helpful, or unhelpful.
	Young adults with self-harming, suicide attempts and features of BPD
	Sample size: n = 19
Sex: female (n = 18), male (n = 1)
Age (years): 19.2-27.2, mean age 23.1
Ethnicity not reported
Employment: employed (n = 9), student (n = 4), welfare (n = 6)
	DBT-A (54), (≥40 visits, range 63-254).
	Interviews
Reflexive Thematic Analysis (39, 55, 56)
	1. The need to be seen, listened to and believed in.
2. The importance of teamwork between patient and therapist.
3. The value of group and structure.
4. Therapy as lifesaving and life changing.
5. The risks of feeling misplaced.
6. The risks of abrupt endings


	7
	Gillespie et al. (57)
Ireland
	How do individuals who report having benefitted from DBT report their lives, their coping, and their approaches to problems at long-term follow-up? What, if any, are the DBT-related processes which these participants identify at long-term follow-up as having affected their lives? Do individuals who feel they benefitted from DBT at the time continue to report benefits at two or more years post-completion?
	BPD
	Sample size: n = 12
Sex: female (n = 9), male (n = 3)
Ages (years): 25-73, mean age 46.08
Ethnicity not reported
Employment: employed (n = 6)
	DBT (Linehan, 1993a; 1993b). Either 6- or 12-month programme. Included 1–1 and group sessions weekly, plus phone coaching and consultation meetings.
	Interviews
Thematic Analysis (39, 56, 58)
	1. DBT is life changing but not a magic wand: a foundation to build from
2. “And to have that control is, oh god, it’s like a miracle”: responding versus reacting to problems
3. “I have really good friends now, which is something that I probably would have never really of had”: meaningful and healthier relationships with others


	8
	Rouski et al. (59)
UK
	Aimed to explore young people’s perspectives of Skills for Living Service (including DBT skills group)
	Care leavers, diagnosis not reported
	Sample size: n = 10
Sex: male (n = 3),
female (n = 7)
Ages (years): 17-22
Ethnicity not reported
Further demographic information not reported
	DBT Skills Group, 10–12-week programme (60). Weekly sessions last 2.5 hours including a break and cover all four core modules.
	Semi-structured interviews
Thematic Analysis (39)
	1. Initial apprehension and reluctance to participate
2. Connection, understanding and validation
3. Confidence with social skills
4. Emotional acceptance and self-soothing


	9
	Barnicot et al. (61)
UK
	To establish evidence on common and unique, helpful, and unhelpful, treatment processes for DBT and MBT.
	Personality disorder (BPD n = 71, Other PD n = 2)
	Sample size: n = 73
Sex: female (n = 56), male (n = 17)
Ages (years): mean age 30.9
Ethnicity: White British (n = 42),
White Other (n = 5),
Black (n = 7), South Asian (n = 9), mixed (n = 10)
Employment: full-time (n = 7), part-time (n = 11), sick leave (n = 3), unemployed (n = 52)
	DBT (12-month programme), consisting of weekly individual and group therapy, as well as telephone skills coaching (reference not reported).
	Interviews
Thematic Analysis (39)
	1. Support and Insight from 1–1 sessions.
2. Feeling understood and gaining alternative perspectives from other group members.
3. Becoming more self-aware.
4. Not reacting impulsively.
5. Questioning thoughts and assumptions.
6. Behavioural techniques for reducing distress.
7. Communicating more effectively.
8. Difficulties in the therapeutic relationship.
9. Difficulties interacting with other group members.
10. Painful introspection.


	10
	Pearson et al. (62)
UK
	To explore subjective experiences of DBT in a community setting for people with ID.
	Intellectual disability (n = 11)
Co-morbid diagnoses: EUPD (n = 6), EUPD symptoms (n = 4). Depression (n = 1)
	Sample size: n=11
Sex: female (n = 8), male (n = 3)
Ages (years): 26-52, mean age 38
Ethnicity: British (n = 11)
Further demographic information not reported
	DBT (all had weekly group and 1:1 therapy, and team consultation; 9 had telephone coaching). Reference not reported.
	Interviews
Interpretative Phenomenological Analysis (63)
	1. Experience of power
2. Differences in therapy contexts
3. Experience of a positive therapeutic relationship
4. A new way of being


	11
	Greaves et al. (64)
UK
	Hypothesised that community perinatal DBT skills groups that included babies would reduce distress and improve emotional regulation.
	Perinatal women with various diagnoses, n not reported
	Sample size: n = 7
Sex: female (n = 7)
Further demographic information not reported
	DBT (5), weekly 2hr groups lasting either 12 or 14 weeks, with telephone coaching and team consultation. Perinatal adaptations made, reference not reported.
	Semi-structured interviews
Thematic Analysis (39)
	1. Self as Mother
2. Shared Experience
3. The impact of babies


	12
	Austin et al. (65)
Denmark
	To describe the experiences of participants while using a mobile phone app that was designed to enhance and support dialectical behaviour therapy for personality disorders.
	Personality disorder (BPD n = 6, other n = 2)
Co-morbid diagnoses:
anxiety, ADHD, other personality disorders, n not reported
	Sample size: n = 8
Sex: female (n=8)
Age (years): 25-35
Ethnicity not provided
Further demographic information not reported
	DBT (20x 2hr group sessions, plus 1–1 therapy fortnightly, supported by mobile app use). Reference not reported.
	Interviews
Thematic Analysis (39)
	1. An overall positive experience of using the app—participants
2. The app provided a common source of information for patient and therapist interactions


	13
	Lakeman and Emeleus
(66)
Australia
	Consider what elements contribute to its effectiveness, or the characteristics of those who complete the programme and achieve recovery.
	Young adults with BPD
	Sample size: n = 6
Sex and ethnicity not reported
Age (years): 17.4-25.3, mean age 20.4
Further demographic information not reported
	DBT (5) including weekly individual therapy, 20 x 3hr group sessions, telephone coaching and team consultation.
	Semi structured interviews
Constant comparative analysis (67)
	1. ‘Becoming a cheerleader for DBT’
2. ‘Learning the language of DBT
and consolidation of skills’


	14
	Harned and Schmidt (68)
USA
	The primary aim of the present study was to explore DBT consumers’ perspectives on DBT + DBT Prolonged Exposure
	BPD, n not reported
Co-morbid diagnosis: PTSD (n = 15)
	Sample size: n = 19
Sex: female (n = 19)
Age (years): mean age 35.3
Ethnictiy: White (n = 9), African American (n = 7), multiracial (n = 2), Hispanic (n = 2)
Further demographic information not reported
	DBT (weekly individual and group skills training, team consultation and telephone coaching). Both agencies considering DBT + DBT Prolonged Exposure. Reference not reported.
	Focus groups
Qualitative Content Analysis (69)
	1. Barriers
2. Facilitators


	15
	Hewitt et al. (70)
UK
	To report quantitative and qualitative follow-up data from three participants who attended a Dialectical Behaviour Therapy (DBT) group for people with an intellectual disability.
	Intellectual disability (n = 3)
Co-morbid diagnoses:
EUPD (n = 1)
ASC (n = 1)
OCD (n = 1)
	Sample size: n = 3
Sex: female (n = 3), male (n = 1)
Age (years): 30-50
Ethnicity: White British (n = 2), White Other (n = 1)
Further demographic information not reported
	Adapted 18 session DBT programme (1, 71), see Crossland et al. (72)for full description.
	Interviews
Thematic Analysis (39)
	1. Remembering vs forgetting
2. Thinking about the future
3. Group as a positive or negative experience
4. Personalisation and adaption
5. Continuity and impact of the group


	16
	Childs-Fegredo and Fellin (73)
UK
	To explore the client experience of a 12-week transdiagnostic DBT group programme in a private psychiatric hospital.
	BPD (n = 3)
Bipolar (n = 1)
Depression (n = 1)
	Sample size: n = 5
Sex: female (n = 4), male (n = 1)
Further demographic information not reported
	Adapted DBT programme (12 weeks – weekly group and 1:1 sessions, telephone coaching and team consultation). Reference not reported.
	Semi structured interview
Interpretative Phenomenological Analysis (63, 74)
	1. Pre DBT: ‘Crisis & Desperation’
2. In-session: ‘Belonging’
3. The Real World: ‘Living’


	17
	Russell and Siesmaa (75)
UK
	To qualitatively explore the experiences of high risk and adult male forensic clients (diagnosed with BPD) and antisocial personality disorder (ASPD)) in a forensic adapted version of DBT.
	BPD and
anti-social personality disorder (n = 6).
	Sample size: n = 6
Sex: male (n = 6)
Age (years): 34-61, mean age 47
Ethnicity not provided.
Further demographic information not reported
	Adapted forensic DBT programme (2hr groups weekly, 1–1 session weekly, telephone consultation and weekly therapist consultations).
Adaptations included addition of violent behaviour and language/examples being adapted to male forensic population. Reference not reported.
	Semi-structured interview
Thematic Analysis (39)
	1. Processes
2. Treatment Outcomes


	18
	Thomson and Johnson (76)
UK
	To look at women’s experience of undertaking this newly introduced therapy by asking them to share and elaborate on their experience.
	Intellectual disability
and BPD (n = 7)
	Sample size: n = 7
Sex: female (n = 7)
Further demographic information not reported
	Reference not reported.
	Semi-structured interview
Interpretative Phenomenological Analysis (77)
	1. How you do DBT
2. What we think about DBT
3. Using DBT


	19
	Crossland, Hewitt and Walden (72)
UK
	To evaluate a community run DBT group through collecting quantitative and qualitative data.
	Intellectual
Disability (n = 4)
Co-morbid diagnoses:
EUPD (n = 2), ASC (n = 1), OCD (n = 1), Depression (n = 1)
	Sample size: n = 4
Sex: female (n = 3), male (n = 1)
Age (years)= 24-48
Ethnicity: White other (n = 1), White British (n = 3)
Further demographic information not reported
	18-week modified DBT skills training group based on Linehan (2), with adapted materials from Ingamells and Morrissey (71).
	Semi-structured interview
Thematic Analysis (39)
	1. Interpersonal Relationships
2. Group Boundaries
3. Making Theory-Practice Links
4. Remembering our new skills
5. Generalising skills outside the group
6. Suggestions for improvements


	20
	Roscoe, Petalas, Hastings and Thomas (78)
UK
	To explore the views and experiences of female inpatients, with a diagnosis of a personality disorder and an ID, about dialectical behaviour therapy (DBT)
	Intellectual disability (n = 10)
Co-morbid diagnoses:
BPD (n = 9)
ADHD (n = 1)
Dependent PD (n = 1)
	Sample size: n = 10
Sex: female (n = 10)
Age (years): 19-57, mean age 44.9
Ethnicity: White British (n = 10)
Further demographic information not reported
	Based on Linehan (2) DBT.
Adaptations made for LD and PD – reference not reported. Intervention ranged from 3–23 months.
	Semi structured interview
Interpretative Phenomenological Analysis (63)
	1. Understanding DBT
2. DBT as helpful and beneficial
3. Engagement with DBT process


	21
	McCay et al. (79)
Canada
	To evaluate a 12-week DBT intervention to determine whether or not the intervention would be effective in reducing emotional distress and maladaptive coping mechanisms (e.g. addiction), as well as promoting positive relationships, resilience and overall functioning among street-involved youth.
	Street-involved youth. Diagnosis not reported.
	Sample size: n = 30
Sex: male (n = 13),
female (n = 17)
Age (years): mean age 21.4
Ethnicity not reported
Further demographic information not reported
	DBT-A (54). 12 weeks of individual and group sessions, with telephone coaching. Shortened to 12 weeks given engagement challenges of population. No parent group given not appropriate for many in this population.
	Semi-structured interviews
Thematic Analysis (80)
	1. Impetus for DBT
2. Experience of DBT
3. Impact of DBT


	22
	McSherry et al. (81)
Ireland
	The study examined service users' perspective on the effectiveness of an adapted DBT programme, delivered within a community adult mental health setting.
	BPD
	Sample size: n = 8
Sex: female (n = 6), male (n = 2)
Age (years): 32–55
Ethnicity not reported
Further demographic information not reported
	Adapted DBT in CMHT (27 weeks x 2hr groups, 1–1 session, telephone consultation and weekly therapist consultations). Reference not reported.
	Semi-structured interviews and focus groups
Thematic Analysis (39)
	1. Evaluation of therapy
2. Treatment Impact


	23
	McFetridge and Coakes (82)
UK
	To further examine the longer-term effectiveness of therapeutic approaches for clients with BPD, particularly those who are unlikely to remit
	BPD
	Sample size: n = 11
Demographic information not reported
	DBT (8–12-month programme) – reference not reported.
	Semi-structured questionnaire and video accounts of experiences
Interpretive Phenomenological Analysis (83)
	1. Changes in sense of identity
2. Changes in life
3. Changes in thinking


	24
	Hodgetts, Wright and Gough (84)
UK
	To explore clients’ experiences of DBT and the impact this treatment has on their lives.
	BPD
	Sample size: n = 5
Sex: male (n = 2), female (n = 3)
Age (years): 24-48
Ethnicity not reported
Further demographic information not reported
	DBT intervention for
6–12 months. Reference not reported.
	Semi-structured interviews
Interpretative Phenomenological Analysis (42)
	1. Joining a DBT programme
2. Experiences of DBT
3. Evaluation of DBT


	25
	Cunningham, Wolbert and Lillie (85)
USA
	Goal of understanding, from the perspective of the client, what is effective about DBT and why.
	BPD
	Sample size: n = 14
Sex: female (n = 14)
Age (years): 23-61, mean age 38.7
Ethnicity not reported
Further demographic information not reported
	DBT (2). Programme time ranged from 6–36 months, involving weekly individual and group training as well as telephone coaching and team consultation.
	Open-ended semi-structured interviews
Interpretative Analysis (reference not reported).
	1. Individual Therapy
2. Skills Training 3. Skills Coaching
4. Relationships
5. Level of suffering
6. Level of hope


	26
	Perseius, Ojehagen, Ekdahl, Asberg and Samuelsson (86)
Sweden
	To describe patients ‘and therapists’ perception of receiving and giving DBT treatment.
	BPD
Co-morbid diagnoses:
Depression (n = 9), anxiety (n = 9), eating disorders (n = 3), social phobia (n = 2), substance misuse (n not reported).
	Sample size: n = 10
Sex: female (n = 10)
Age (years): 22-49, median age 27
Ethnicity not reported
Further demographic information not reported
	DBT (reference not reported), with participants engaged for 12 months or longer.
	Interviews
Qualitative Content Analysis (87)
	1. The therapy effect
2. The effective components of therapy
3.Perceptions of psychiatric care before entering DBT


	Studies with adolescent samples


	27
	Camp et al. (88)
UK
	1. Whether GSM adolescents receiving DBT experienced difficulties relating to their sexual and gender identity in their everyday lives, and which of these they thought were important to include in DBT (whether it was targeted or not).
2. Adolescents’ perceptions of how DBT met their needs as GSM individuals and how effective the approach was for supporting them with GSM-associated difficulties.
	Gender-and
sexuality-minoritised
adolescents. All participants under Child and Adolescent Mental Health Services
	Sample size: n = 14
Gender: female (n = 6), non-binary (n = 4), gender fluid (n = 1), questioning (n = 3)
Ages (years): 14-18
Ethnicity:
White British (n = 11),
White Irish (n = 1),
Black British (n = 1),
mixed White & Asian n = 1) Sexual orientation: bisexual (n = 7), gay/lesbian (n = 3), pansexual (n = 2), queer (n = 1), aromantic (n = 1)
	DBT model for adolescents (89, 90), minimum of 6 months in treatment.
Includes 1–1 and group sessions weekly, telephone coaching and parent group. Parent intervention informed by Fruzzetti (91) and delivered separately in this service context (88).
	Interviews
Reflexive thematic analysis (40)
	1. Identity
2. Impact of others
3. Space for sexual and gender identity in DBT


	28
	Bock et al.
(92)
Germany
	Assessing an online DBT-A skills group, considering up and downsides, and form a basis for advancement of this treatment provision.
	BPD, Depression, Anxiety, n not reported
	Sample size: n = 5
Sex: mainly female, n not reported.
Ages (years): 14-18
Ethnicity not reported
Further demographic information not reported.
	Group DBT-A (93) delivered by video call. Length not reported.
	Focus groups
Qualitative Content Analysis (94)
	1. Perceived impact of pandemic
2. Technical issues
3. Perceived benefits


	29
	Ramzan, Dixey and Morris (95)
UK
	What challenges and benefits have adolescents encountered in virtual DBT-A?
How acceptable have they found doing virtual DBT-A?
What suggestions do they have for improving the experience of virtual DBT-A?
	Self-harming behaviours, emotion dysregulation and features of BPD.
	Sample size: n = 13
Sex not reported.
Ages (years): 14-18
Ethnicity: White (n = 7), mixed (n = 1), other/not stated (n = 5)
Sexual orientation: heterosexual (n = 3), bisexual (n = 4), other (n = 1), not stated (n = 2), missing (n = 3)
	DBT-A (54), 8–12-month programme.
Individual and group weekly sessions, with telephone coaching for adolescents and parents, and a weekly parent group for the first 6 months. Weekly team consultation meetings.
	Qualitative survey
Thematic Analysis (40)
	1. Sense of loss
2. Feeling uncontained
3. Benefits of virtual DBT


	30
	Ratnaweera, Hunt and Camp (96)
UK
	1. To evaluate the acceptability of the treatment programme.
2. To explore service users’ retrospective expectations of DBT
3. To investigate perceived benefits of the treatment programme,
4. To explore suggestions for improvements and modifications of the treatment programme
5. To explore service user’s experience of using DBT skills to manage their difficulties and investigate the type of skills used outside of therapy.
	BPD symptoms
(including self-harm 2+ episodes of self-harm in past 6 months, and symptoms in 5 domains of BPD)
	Sample size: n = 18
Gender: female (n = 16),
non-binary (n = 2)
Age (years): 14.3-17.6, mean age 16.52
Ethnicity: White (n = 11), Black (n = 1), mixed (n = 4), other White (n = 1), other (n = 1)
Sexuality: heterosexual (n = 8), bisexual (n = 2), gay/lesbian (n = 2), demisexual (n = 1), queer (n = 1), pansexual (n = 1), asexual (n = 1), not stated (n = 2), missing (n = 1)
	DBT based on Linehan (1), Miller and Rathus (93) and Miller, Rathus and Linehan (89).
8–12-month programme comprised of weekly individual and telephone coaching, plus 6 months of group sessions weekly, and a parent’s group.
	Interviews
Thematic Analysis (39).
	1. A new way of living
2. Better understanding of self
3. New skills
4. Person-centred approach
5. Relationships with others


	31
	Meyer, Ramklint, Oster and Isaksson (97)
Sweden
	To explore how adolescents with ADHD experience participating in a structured skills training group program based on dialectical behavioural therapy
	ADHD (n=13), ADD (n=5), ADHD (NOS) (n=2)
	Sample size: n = 20
Sex: female (n = 12), male (n = 8)
Age (years): 15-18, mean age 16.3
Ethnicity not reported
Further demographic information not reported
	DBT group programme (98, 99). 2hr x 14-week sessions. Some adaptations for younger age range, reference not reported.
	Semi-structured interviews
Qualitative Content Analysis (100)
	1. A need to belong
2. Need to be an active participant in one’s own treatment


	32
	Pardo et al. (101)
Spain
	To examine the subjective experience of adolescents with behavioural issues who have completed DBT skills training group,
	Personality disorder (n = 15), BPD features (n = 2), adjustment disorder (n = 14), impulse control disorder (n = 3), conduct disorder (n = 1), disruptive behaviour disorder (n = 1), intermittent explosive disorder (n = 1)
	Sample size: n = 20
Sex: female (n = 16), male (n = 4)
Ages (years): 14-17, mean age 15.40
Ethnicity not reported
Further demographic information not reported
	DBT skills training group (16 x weekly sessions). Reference not reported.
	Focus Groups
Grounded Theory (102)
	1. Experience of illness
2. Motivation for therapy
3. Experience of therapy
4. Results of the therapy







Eleven studies focussed on female perspectives, one on male perspectives, 16 reported mixed-sex views, and four studies did not provide this information. Most studies examined adult experiences (n=26), while six focussed on adolescents or young people (aged 14-27). Ethnicity was rarely reported, with only 12 studies providing data.

Of the 32 studies, 22 used a qualitative approach, while ten employed mixed-methods. Interviews were the most common data collection method (n=26), followed by focus groups (n=2). Three studies combined interviews with focus groups or questionnaires, and one used a qualitative survey. Thematic Analysis was the most frequently used analysis method (n=17), followed by Interpretative Phenomenological Analysis (IPA) (n=7), Content Analysis (n=5), other approaches (n=2) and Grounded Theory (n=1).




3.2 Methodological quality of the 32 included studies

Thirty-one of the 32 studies were assessed as having high methodological quality, while only one was rated to have moderate methodological quality (82). This study involved a qualitative survey. The methodological quality of included studies is detailed in Table 3.


Table 3 | Methodological quality of the 32 included studies.
	
	Study: authors and year
	Was there a clear statement of the aims of the research?
	Is a qualitative methodology appropriate?
	Was the research design appropriate to address the aims of the research?
	Was the recruitment strategy appropriate to the aims of the research?
	Was the data collected in a way that addressed the research issue?
	Has the relationship between researcher and participants been adequately considered?
	Have ethical issues been taken into consideration?
	Was the data analysis sufficiently rigorous?
	Is there a clear statement of findings?
	How valuable is the research?
	Quality appraisal (total score)



	1
	Giles et al. (37)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	High (10)


	2
	Harding et al. (41)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	High (10)


	3
	McColl et al. (43)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	PA (0.5)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	High (9.5)


	4
	Francis et al. (47)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	PA (0.5)
	Yes (1)
	PA (0.5)
	Yes (1)
	Yes (1)
	High (9)


	5
	Ohlis et al. (51)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	High (10)


	6
	Camp et al. (88)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	High (10)


	7
	Vasiljevic et al. (50)
	Yes (1)
	Yes (1)
	PA (0.5)
	Yes (1)
	Yes (1)
	PA (0.5)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	High (9)


	8
	Bock et al. (92)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	PA (0.5)
	Yes (1)
	PA (0.5)
	Yes (1)
	Yes (1)
	High (9)


	9
	Gillespie et al. (57)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	High (10)


	10
	Ramzan et al. (95)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	High (10)


	11
	Rouski et al. (59)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	PA (0.5)
	PA (0.5)
	Yes (1)
	Yes (1)
	Yes (1)
	High (9)


	12
	Barnicot et al. (61)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	High (10)


	13
	Ratnaweera et al. (96)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	No (0)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	High (9)


	14
	Pearson et al. (62)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	High (10)


	15
	Greaves et al. (64)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	High (10)


	16
	Meyer et al. (97)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	PA (0.5)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	High (9.5)


	17
	Austin et al. (65)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	No (0)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	High (9)


	18
	Pardo et al. (101)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	No (0)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	High (9)


	19
	Lakeman and Emeleus (66)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	PA (0.5)
	Yes (1)
	Yes (1)
	PA (0.5)
	Yes (1)
	High (9)


	20
	Harned and Schmidt (68)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	PA (0.5)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	High (9.5)


	21
	Hewitt et al. (70)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	High (10)


	22
	Childs-Fegredo and Fellin (73)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	High (10)


	23
	Russell and Siesmaa (75)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	High (10)


	24
	Thomson and Johnson (76)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	PA (0.5)
	Yes (1)
	Yes (1)
	Yes (1)
	PA (0.5)
	High (9)


	25
	Crossland et al. (72)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	No (0)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	High (9)


	26
	Roscoe et al. (78)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	High (10)


	27
	McCay et al. (79)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	No (0)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	High (9)


	28
	McSherry et al. (81)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	PA (0.5)
	PA (0.5)
	Yes (1)
	Yes (1)
	Yes (1)
	High (9)


	29
	McFetridge and Coakes (82)
	PA (0.5)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	No (0)
	No (0)
	Yes (1)
	PA (0.5)
	PA (0.5)
	Moderate (6.5)


	30
	Hodgetts et al. (84)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	No (0)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	High (9)


	31
	Cunningham et al. (85)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	PA (0.5)
	PA (0.5)
	Yes (1)
	Yes (1)
	PA (0.5)
	High (8.5)


	32
	Perseius et al. (86)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	PA (0.5)
	Yes (1)
	Yes (1)
	Yes (1)
	Yes (1)
	High (9.5)


	 
	Total
	98.44%
	100%
	98.44%
	100%
	100%
	59.34%
	92.19%
	96.90%
	96.90%
	95.31%
	 





PA Partially agree (indicated by orange shading). Green indicates ‘Yes’ and Red indicates ‘No’. High >8-10, moderate (6-8), low (≤5).



Thirteen studies received the maximum quality rating: a rating of “yes” for all items (or a score of 10/10). Notably, only 13 of the 32 included studies considered the researcher-participant relationship sufficiently, meaning that item six of the CASP was rated the lowest across studies. Four studies had not sufficiently stated if ethical issues were taken into consideration (59, 81, 82, 85).




3.3 Thematic synthesis

Three over-arching themes, with six sub-themes were developed representing how people experienced DBT: 1) the challenging road to DBT, 2) the difficult journey through DBT and 3) patients’ path for the future. Figure 2 illustrates the themes relationship to each other. Illustrative quotes are provided below each theme, with additional data presented in Table 4. Table 5 presents a matrix of themes, illustrating which themes were present in each study.

[image: Flowchart illustrating the progression of themes in Dialectical Behavior Therapy, starting with Theme 1: The challenging road to DBT, moving through Theme 2: The difficult journey through DBT with three subthemes—2.1 From theory to practice, 2.2 Transformative relationships: self and others, and 2.3 Scaffolding change—then proceeding to Theme 3: Patients’ path for the future, which includes subthemes 3.1 Therapeutic gains and 3.2 Future directions. Arrows indicate a cyclical progression between the themes.]
Figure 2 | Conceptual diagram depicting themes and sub-themes.


Table 4 | Thematic structure with additional illustrative quotes.
	Theme
	Additional illustrative quotes



	Theme 1: The challenging road to DBT


	 
	“Then it just became like this cycle that I was living in that really didn’t bear any fruits” (McCay et al. (79), p.194).
“I find that with CBT sometimes what you end up doing is putting a plaster over it and just leaving it and then it reopens again.” (Harding et al. (41), p. 8).


	Theme 2: The difficult journey through DBT


	Sub-theme 2.1: From theory to practice
	“I’m not as impulsive as I used to be”, (Ratnaweera et al. (96), p.6).
“I always go and use my box all the time to calm myself down” (Rouski et al. (59), p.462).
“I have learnt about myself, and I found out why I act in the way I do” (Austin et al. (65), p.7).
“And DBT is very practical, it teaches you what to do with your feelings” (Cunningham et al. (85), p.255).


	Sub-theme 2.2: Transformative relationships - self and others
	“I think that sitting around and thinking happy thoughts hasn’t worked for me so far. And the relief about DBT is that [ … ], you don’t have to sit around thinking happy thoughts, it’s ok that you are feeling a bit shit, actually” (Childs-Fegredo & Fellin (73), p.323).
“It comes down to acceptance because then I don’t fight with myself over my illness and then I’m able to be more aware of my emotional state when I react, so I don’t react straight away” (Giles et a (37)., p.7).


	Sub-theme 2.3: Scaffolding and supporting change
	“Thanks to the telephone coaching you never feel left all by yourself” (Perseius et al. (86), p.223).
“He made us go up to the blackboard, to explain it, participate [ … ] he made us study the theory [ … ] it was different from other groups”, Pardo et al. (101), p.5).


	Theme 3: Patients’ path for the future


	Sub-theme 3.1: Therapeutic gains
	“I would never want to take those skills away [ … ]. It just really shows that you can actually calm yourself down, you can actually make relationships, you can actually respect yourself and self-sooth yourself” (McCay et al. (79), p.196).


	Sub-theme 3.2: Future directions
	“I think, would be very nice to get a refresher course on … I suppose it’s like everything, if you learn a new skill and if you’re only using half of it, well you are going to forget the other half.” (Gillespie et al. (57), p.6).








Table 5 | Matrix of the 32 included studies and identified themes.
	
	Theme 1: The challenging road to DBT
	Theme 2: The difficult journey through DBT
	Theme 3: Patients’ path for the future


	Content
	Processes that supported change
	Delivery and format
	Therapeutic gains
	Future suggestions for therapy



	Studies including adult samples


	Giles et al. (37)
	✓
	✓
	✓
	 
	✓
	✓


	Harding et al. (41)
	✓
	✓
	✓
	✓
	✓
	✓


	McColl et al. (43)
	✓
	✓
	✓
	✓
	✓
	 


	Francis et al. (47)
	✓
	✓
	✓
	✓
	✓
	✓


	Ohlis et al. (53)
	✓
	✓
	✓
	✓
	✓
	 


	Vasiljevic Isaksson et al. (50)
	 
	✓
	✓
	✓
	✓
	✓


	Gillespie et al. (57)
	✓
	✓
	✓
	✓
	✓
	✓


	Rouski et al. (59)
	✓
	✓
	✓
	✓
	✓
	 


	Barnicot et al. (61)
	✓
	✓
	✓
	✓
	✓
	 


	Pearson et al. (62)
	✓
	✓
	✓
	✓
	✓
	 


	Greaves et al. (64)
	 
	✓
	✓
	✓
	✓
	 


	Austin et al. (65)
	 
	✓
	✓
	✓
	 
	 


	Lakeman and Emeleus (66)
	✓
	✓
	✓
	✓
	✓
	 


	Harned and Schmidt (68)
	✓
	✓
	✓
	✓
	✓
	✓


	Hewitt et al. (70)
	 
	✓
	✓
	✓
	✓
	✓


	Childs-Fegredo and Fellin (73)
	✓
	✓
	✓
	✓
	✓
	 


	Russell and Siesmaa (75)
	✓
	✓
	✓
	✓
	✓
	 


	Thomson and Johnson (76)
	✓
	✓
	✓
	✓
	✓
	✓


	Crossland, Hewitt and Walden (72)
	 
	✓
	✓
	✓
	 
	✓


	Roscoe, Petalas, Hastings and Thomas (78)
	✓
	✓
	✓
	✓
	✓
	 


	McCay et al. (79)
	✓
	✓
	✓
	✓
	✓
	 


	McSherry et al. (81)
	✓
	✓
	✓
	✓
	✓
	✓


	McFetridge and Coakes (82)
	 
	✓
	✓
	 
	✓
	 


	Hodgetts, Wright and Gough (84)
	✓
	✓
	✓
	✓
	✓
	 


	Cunningham, Wolbert and Lillie (85)
	✓
	✓
	✓
	✓
	✓
	✓


	Persieus et al. (86)
	✓
	✓
	✓
	✓
	✓
	 


	Studies including adolescent samples


	Camp et al. (88)
	✓
	✓
	✓
	✓
	✓
	✓


	Bock et al. (92)
	 
	✓
	✓
	✓
	 
	 


	Ramzan et al. (95)
	 
	✓
	✓
	✓
	 
	 


	Ratnaweera, Hunt and Camp (96)
	 
	✓
	✓
	✓
	✓
	✓


	Meyer et al. (97)
	 
	✓
	✓
	✓
	✓
	✓


	Pardo et al. (101)
	✓
	✓
	✓
	✓
	✓
	 









3.3.1 Theme 1: the challenging road to DBT

This theme focussed on the constellation of participant experiences prior to DBT, which motivated individuals to engage with the intervention. It describes how difficult journeys characterised by physical and relational trauma, adversity, isolation, and the subsequent harmful coping patterns that emerged led people to DBT.

Across study samples of adults and adolescents, participants described various traumas, including physical and sexual abuse, bullying and hospitalisation for mental health needs. A sense of loneliness (“being the only one in the world feeling this way”, Ohlis et al. (53), p.418), low self-esteem (“I always used to doubt myself and tell myself I wasn’t good enough”, Rouski et al. (59), p.460) and emotional overwhelm (“I tend to internalise everything and then things just boil over”, Francis et al. (47)., p.1250) were common psychological sequelae of trauma, which, linked with harmful coping patterns, often appeared to perpetuate distress. According to participant narratives, further impacts of these traumas, including their impact on functioning (“since then I have no idea how to be an adult really because I just behave like a child when I am stressed”, Francis et al. (47), p.1252), a desire to be relieved from the pain (“it was spiralling down, downwards … I was like, why is this happening, like how do I get out of this?”, McCay et al. (79), p.194) and a desire not to be a victim (“I want to take it and show those morons who abused me that I am the warrior, that I am the victor”, Cunningham et al. (85), p.248) encouraged individuals to seek psychological support and access DBT.

Participant narratives also indicated that increased self-awareness, combined with internally (“I just don’t want to be like this for the rest of my life”, Hodgetts et al. (84), p.174) and externally “I really really want to prove to them [ … ] that I can actually do this”, Russell & Siesmaa (75), p.51) focussed desires to change these patterns facilitated initial engagement, alongside sustaining participation with DBT. Furthermore, self-recognition of functioning abilities and attempts to cope were reported to have a negative impact on their lives, and to influence motivation and commitment to the intervention. Many individuals described that they had previously engaged in therapy without success, likely because first-line interventions did not address their complex needs, seemingly leading to an increased willingness to engage with DBT.

Overall, this theme illustrates the difficult and often traumatic experiences that led individuals to engage with DBT, highlighting how a combination of personal struggles, harmful coping mechanisms, and a deep desire for change appeared to drive their engagement with this intervention.




3.3.2 Theme 2: the difficult journey through DBT

This theme, comprising three sub-themes, describes the content and processes of DBT that were reported to affect psychological recovery, thereby exploring how practical aspects, such as mode of delivery, were perceived as helping or hindering progress.



3.3.2.1 Sub-theme 2.1: from theory to practice

The content of DBT, particularly the structured worksheets and skill-building resources, was described as integral to navigating the journey through DBT. Skills and content from all four modules (mindfulness, interpersonal effectiveness, distress tolerance and emotion regulation) helped individuals to better cope with distress and challenges in their daily lives, through improved impulse control, self-regulation and self-awareness. Module content enabled individuals to learn how to pause and process thoughts and feelings with greater clarity, enabling different behavioural responses to be selected.

Particularly helpful was having a variety of skills to choose from (“I can get myself into wise mind and use the skills. And then if I need to blow off steam, I can just go through the skills and pick out the ones to calm myself down”, Cunningham et al. (85), p.2005) and facilitators giving relatable examples (“Role play [ … ] you know things that we would have to cope with. Like say we are in a supermarket or something” Roscoe et al. (78), p.271). These factors allowed application of learned content more broadly in participants' lives, supporting skill use in various situations. As a result, skills were practiced more often and became second nature:


“Since the beginning what he taught us was what to do in situations like that, so I would always try to put it to the test, I even got the point where I could do it without thinking” (Pardo et al. (101), p.6).



Furthermore, the tangible and practical nature of DBT skills, and how these were learnt contributed to psychological change. The learning process including the use of physical items (such as sensory boxes and diary cards) and practical strategies (such as grounding or mindfulness techniques) helped individuals to better process and apply the new knowledge to their lives. Participants elaborated on how structured resources were useful, because they helped track progress and maintain motivation because people could visually see their progress week by week:


“…when it first started, I used to have quite high scores on my diary card, mmm … and now I only have like ones and twos…!” (Roscoe et al. (78), p.271).



Participants also reported that information being taught in a way that felt less abstract and more accessible contributed to psychological recovery. However, some aspects were experienced as less helpful. Participants found the DBT terminology complex (“like a lot of the jargon that’s read out to you – does that come with subtitles?”, McSherry et al. (81), p.2) or the therapeutic concepts too abstract (“um I didn’t like the mindfulness bit when they said you were hot headed and in a hot mind or a cool mind. I didn’t understand that very well”, Crossland-Hewitt (72), p.212).




3.3.2.2 Sub-theme 2.2: transformative relationships - self and others

While undertaking DBT, perhaps unsurprisingly, relational factors played a crucial role in the therapeutic process, including peer support which emerged as a significant influence, with group members learning from one another’s experiences, as intended by Linehan (1, 2, 5):


“…so, we give each other tips and exchange ideas and sort of: ‘I liked this, it might work for you too” (Ohlis et al. (53), p. 418).



While DBT structure varied across studies, common core components, such as crisis support and the support of the group, were important because these components were reported to reduce feelings of isolation, which helped maintain engagement.

Participant narratives also showed that validation from therapists was highly valued by participants, especially given their trauma histories, because this validation allowed them to feel accepted for who they were. However, importantly, therapeutic relationships that provided both psychological safety and challenge were pivotal in fostering behavioural change, because these relationships they facilitated growth and challenged individuals with a history of avoidance and interpersonal conflict, to make behavioural changes in a relatively comfortable way:


“My therapist is fantastic because he doesn’t sugar-coat anything, he tells me how it is [ … ] if I don’t want to come to therapy, he helps me understand where that feeling is coming from and to evaluate the impact that not coming would have” (Barnicot et al. (61), p.217).



Participant narratives indicated that DBT had led to a dramatic shift in their perspective, with their view of themselves, others and the world changing through the DBT experience. Attitudes shifted towards greater self-acceptance, which often led to improved symptoms. An increased sense of self-confidence, purpose and hope for the future was reported, which contributed to psychological recovery and long-term maintenance of gains:


“It’s thanks to DBT that I’m alive today … now I can see myself as a person that shall go on living … I don’t think I’d be around anymore, if it wasn’t for DBT…” (Perseius et al. (86), p222).






3.3.2.3 Sub-theme 2.3: scaffolding and supporting change

Additionally, the structure and format of DBT, which are essential elements of the broader therapeutic journey, played a significant role in shaping participants’ progress.

Groups were described as engaging (“some balloons in the air and also when we watched these short [film] clips. I think that’s fun.”, Meyer et al. (97), p.674). Individual therapy was described as intense and difficult, meaning that the more entertaining approach taken within group delivery was experienced as helping to prevent individuals falling into their previous patterns of isolation, avoidance and overwhelm:


“To feel as though you are not alone in the world with your problems [ … ] I feel very isolated in the community [ … ] DBT helped me to feel part of something” (Russell & Siesmaa (75), p.52).



Concerns about confidentiality and the prevention of discussing or utilising self-harm commonly being a group rule were described as challenging aspects, because some individuals described feeling unsafe, and pre-existing feelings of uncertainty and fear were reinforced:


“Even now that frustrates me, cos I think, what if I’m not allowed to self-harm, what do I do … it’s not an option anymore” (Hodgetts et al. (84), p.175).



Polarised views regarding online delivery reflected individual circumstances. For some, online delivery promoted attendance and was helpful (“I thought it was very good that it was online based, because I did not have to keep any appointments”, Vasiljevic et al. (50), p.60), meaning their therapeutic exposure, and therefore possibly their therapeutic gains, increased. Others described how online delivery facilitated disengagement (“was less willing to work on things over a video call, whereas when we had face-to-face sessions, I was always more enthusiastic and ready to talk and work” (Ramzan et al. (95), p.8). Importantly, views regarding delivery format highlighted the increased gains and engagement when intervention aligned with patient preferences.

Together, the content, relational processes, and delivery format of DBT each played a crucial role in participants’ engagement with the intervention. While each element presented unique obstacles, they ultimately contributed to the transformative process of learning new coping strategies and gaining better control over emotional responses.





3.3.3 Theme 3: patients’ path for the future

This theme emerged through people reflecting on their DBT intervention ending and it consists of two sub-themes: therapeutic gains and future suggestions for therapy. These sub-themes capture the perceived transformative impact of DBT and offer ideas for future intervention refinement.



3.3.3.1 Sub-theme 3.1: therapeutic gains

As individuals reflected on their experiences of DBT, the transformative impact of the intervention became apparent. Individuals reported numerous relational gains, including fewer conflicts with others and improved parenting skills (“I’m more assertive with the way that I speak to people and so people aren’t treating me the way they were and I’m not bottling it in and getting angry at them”, Francis et al. (47), p.1255). Often these relational gains stemmed from personal gains, such as decreased impulsivity, increased emotion regulation ability, the development of adaptive coping skills, or improved self-esteem and compassion, leading to greater prioritisation of their own needs:


“Something I wouldn’t have done before DBT, I am thinking of myself and what’s best for me and my whole family … The whole time gently pulling back because I think it will be healthier for me” (Gillespie et al. (57), p.9).



An increased sense of self-kindness was experienced by many, with individuals learning to show themselves greater compassion when they were struggling. This compassion often coincided with better boundaries, and subsequently less emotional distress:


“I have come to realise I do not judge myself in the same way as everyone else does. I’ve been so super hard on myself. I recognise now that I have to judge myself the same way I judge others and be kind to others” (Meyer et al. (97), p.675).



New skills had incredible value in people’s lives, which was evident across the reviewed studies, with some people reflecting how they would not want to lose them in future. Additionally, some studies considered the long-term impact of therapy, with the value still evident years later, while the importance of skill maintenance was reflected on to maintain therapeutic gain:


“One thing I’ve learned is you just gotta keep doing them. Like, if you don’t keep up this, it’s like learning a language, if you don’t keep it up, you lose it” (McColl et al. (43), p. 8).






3.3.3.2 Sub-theme 3.2: future directions

While participants expressed overall satisfaction with their experiences of DBT, several shared suggestions to enhance the therapeutic journey for future participants. For example, some reported that their programme should have been longer, or offered refresher sessions, to help embed the skills more.

Several participants expressed that simplifying language and using more relatable concepts was needed, given it would prevent people feeling inferior and reduce attrition, particularly for those who had previously struggled with traditional therapy approaches:


“I was ready to quit because I couldn’t get these big words, and I didn’t know some of the language” (Cunningham et al. (85), p.253).



Some participants reported feeling that broader representation within therapists would be beneficial. If group members had seen their characteristics better reflected in group facilitators, they expressed that it might have increased therapeutic gain given that therapeutic relationships were a process that supported change:


“I found that a lot of the [therapists] are like cis-gendered or heterosexual. So maybe if there was some … queer or … transgender or non-binary [therapists] in DBT” (Camp et al. (88), p.13).



Overall, this theme captured participants’ reflections on the lasting impact of DBT, including personal growth, improved relationships and increased self-compassion. It also considered refinements for future intervention delivery to enhance these impacts further.







4 Discussion

This systematic review synthesised data from 32 studies to identify key themes relating to patient experiences of DBT, across mental health conditions and age groups. It considered the processes (peer support, validation, psychological safety, changed perspectives, increased sense of purpose and hope) patients perceived as contributing to, or impeding, therapeutic change, as well as considering ways to enhance DBT offers to maximise patient gains in the future. The findings highlight the significance of both pre-treatment (trauma, self-awareness, coping behaviours and previous therapy) and in-treatment (structured resources, modular content, practical skills and relatable examples) patient experiences in shaping engagement and reported psychological outcomes, emphasising how these specific aspects of DBT content and delivery can either promote or hinder progress transdiagnostically.

Findings from previous reviews of DBT (e.g., (26, 27)) highlighted the importance of skill development, hope, and the therapeutic relationship. The current review builds on this identified importance by offering a deeper understanding of the experiential aspects of DBT that contribute to transdiagnostic change, such as the development of self-compassion, sustained motivation, and peer connection, across both adult and adolescent populations. The current review findings offer a unique contribution to clinical psychology and can be operationalised through trauma-informed clinical training, experiential learning, supervision that emphasises therapist relatability, and service development that supports diverse, accessible, and modular DBT delivery.

Relational factors, such as feeling safe, validated, and connected to both peers and therapists, have been recognised as contributing to therapeutic gains in various group therapies (103, 104), a sentiment supported by the current review. However, the current review also found that certain DBT components, such as crisis support, bolstered these feelings of safety and connection, ultimately amplifying reported therapeutic outcomes for some individuals. Furthermore, given the transdiagnostic experiences of trauma in the 32 reviewed studies, feelings of low self-esteem and fear were typically prevalent for those undertaking DBT. For these participants, experiencing validation and safety in group therapy may be particularly impactful compared to other clinical populations (105).

The current review highlights the value of skills across all four DBT group components, with patients often benefiting from the variety offered, underscoring the strengths of DBT’s modular design (5, 48). Notably, participants frequently reflected on using these skills in everyday life. This focus on practical skill application contrasts with previous research, which often considers DBT’s impact through outcomes like reduced self-injury or mood instability (17, 106, 107). As DBT’s treatment hierarchy, understandably, prioritises self-injury and suicidality, these measures have traditionally dominated research. However, with DBT’s growing use among more diverse clinical groups, in which such behaviours may be less common, there is a need to expand outcome measures. The current review suggests that in these cases, exploration of real-world skill use and emotion regulation through interview may better capture DBT’s therapeutic impact.

Variation in DBT formats across the included studies, such as stand-alone skills training groups versus full DBT programmes, may have influenced the review’s findings. These differences in treatment intensity, structure, and therapeutic components (e.g., absence of individual therapy or phone coaching in skills-only formats) could have shaped how participants experienced the intervention and the specific mechanisms of change they reported. As a result, some themes identified in the synthesis might reflect format-specific experiences rather than transferable features of DBT as a whole.



4.1 Clinical implications

Clinical recommendations, developed based on the identified themes and grounded in qualitative data, are provided to inform the delivery of DBT and guide practice (see Table 6 for details). As this review highlights the importance of aligning intervention offers with patient preferences, and the variation in patient preferences (e.g., regarding favoured delivery and modules), commissioners and clinicians could consider adapting these elements based on patient feedback and service need, as recommended in Table 6. At a broader level, these findings may also inform public policy by supporting investment in accessible, modular, and patient-centred DBT programmes that foster self-compassion, sustained motivation, and peer connection across diverse populations, thereby shaping equitable mental health service provision and guiding resource allocation at a system’s level.


Table 6 | Suggested clinical recommendations for DBT interventions with skills groups.
	Therapy phase
	Recommendations



	Patient Engagement
		Trauma screening to be completed pre-intervention to ensure suitable participants who may benefit from DBT are identified. This would provide an opportunity to discuss the trauma’s impact on functioning and can scaffold conversations regarding how such experiences can be used as motivation to engage, as well as how the intervention can help reduce unwanted consequences of these experiences.

	Facilitating patient choice by services offering multiple delivery options (when feasible), such as both online and in-person DBT groups, to enhance therapeutic outcomes.

	Clinicians should consider the underlying beliefs when assessing emotional dysregulation difficulties. This will help in evaluating the suitability of DBT versus other therapies, like Compassion-Focused Therapy, and hopefully increase engagement when the model better aligns with patient needs.






	Retention
		Adaptations to session language and resources should be considered, simplifying terminology and abstract concepts to better suit the needs of the target patient group.

	Clinicians to be mindful that when patient groups have high levels of relational trauma, and a higher need for containment, crisis support should be offered alongside DBT skills intervention.

	DBT skill interventions offered should include the four recognised modules (mindfulness, interpersonal effectiveness, distress tolerance and emotion regulation) as outlined by Linehan (5, 48) because content from all four appear valuable to participants.

	Clinicians to remain mindful that therapeutic relationship is consistently reported as a contributor to continued attendance and therapeutic gain.

	Clinicians should be mindful of the intersectionality of each patient’s identity within the intervention and ensure group content and examples are inclusive.






	Other
		If feasible, it may be helpful to offer additional ‘top up’ sessions for participants to help sustain and build on therapeutic gains.

	When evaluating group DBT interventions, clinicians should consider some measure of practical skill application, given that patients often describe everyday skill application as a significant and positive intervention result.














4.2 Strengths, limitations and future research

This review involved a comprehensive and systematic search, with data synthesised from 32 studies, reflecting the voices of 414 people, from ten countries, spanning 21 years. This review deliberately included diverse voices across age, sex, and clinical groups in an attempt to provide a holistic view of experiences. Furthermore, 31 of the 32 included studies were rated as having high methodological quality on the CASP. The inclusion of a second independent reviewer further supported the review’s strong methodological rigour (29). However, the lack of methodology exclusion criteria enabled the inclusion of a lower quality study (82), which future studies may seek to exclude.

The CASP tool is widely used and was chosen to enhance methodological rigour and credibility, ensuring the synthesis was based on high-quality evidence. However, subjectivity and quality concerns regarding the CASP are acknowledged, for example, its lack of sensitivity to validity when compared with other tools (108). Furthermore, although selected for their relevance to the topic area, the authors acknowledge possible limitations associated with the databases used; for example, that they might have over-prepresented research from high income countries leading to a skewed sample. In addition, this review did not incorporate trial registries (e.g., CENTRAL, ICTRP, ClinicalTrials.gov) or grey literature sources such as dissertation repositories. Including these might have yielded a more comprehensive dataset and ensured broader coverage of the existing evidence base. While we opted for the inclusion of peer reviewed academic literature only, a future review may consider the inclusion of grey literature.

The included studies varied substantially in intervention length (ranging from three to 36 months), delivery model (online vs. in-person), and treatment structure (e.g., stand-alone skills groups vs. full DBT programmes). This heterogeneity in intervention design and implementation might have contributed to variability in outcomes, complicating the synthesis and interpretation of reported effectiveness.

Ethnicity was reported in only 12 of the 32 studies included in the systematic review, suggesting a significant gap in the representation and reporting of participant diversity. This lack of demographic detail raises concerns about the potential homogeneity of study populations and might limit the transferability of findings across ethnically diverse groups. These omissions underscore the importance of applying an intersectional lens in research and highlight the need for more inclusive clinical care practices that account for the complex ways in which ethnicity, culture, and other identity factors shape health outcomes.

As non-English studies were excluded due to time and resource constraints, potentially introducing publication and language biases, future reviews may want to include studies published in other languages. Nevertheless, included studies spanned ten countries, six of which do not have English as their primary language.

This review also synthesised various intervention formats that included a group element, including traditional and skills group only DBT. Future studies may wish to select one particular variation to focus on to explore if there are any unique benefits or challenges associated with each, offering a deeper understanding of their relative value.




4.3 Conclusion

To the authors’ knowledge, this is the first review to comprehensively synthesise qualitative research on patient experiences of DBT, including a group component, across mental health conditions and clinical populations, as well as age groups from adolescence to adulthood. The findings supported the previously identified multifaceted impact of DBT on adolescents’ and adults’ emotional and relational well-being transdiagnostically. These findings build on previous reviews by highlighting DBT’s transdiagnostic impact on self-compassion, motivation, and real-world skill application. Relational elements, such as feeling validated and psychologically safe, were particularly important for individuals with trauma histories, reinforcing the value of DBT’s structure and delivery. Furthermore, given patients' complexity offering DBT in flexible formats is beneficial to improve accessibility. Notably, participants described everyday use of skills as a key therapeutic outcome, suggesting future research should include measures of functional change, not just symptom reduction. Clinical recommendations are provided to guide more responsive and inclusive DBT delivery, promoting long-term therapeutic benefit and enhancing DBT’s ability in addressing the diverse needs of patients across different backgrounds and settings.
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Introduction

This systematic review summarizes the recommendations related to psychosocial interventions for anxiety disorders included in existing guidelines and compares their differences.





Methods

Computer-based searches were conducted to identify relevant guidelines on psychosocial interventions for anxiety disorders from domestic and international guideline websites, professional association websites, and other relevant databases. The guidelines’ quality was evaluated using the Appraisal of Guidelines for Research and Evaluation II (AGREE II) tool.





Results

Fourteen guidelines from nine countries were included, with AGREE II scores ranging between 64.4%–96.3%. The specific recommendations were synthesized into a single evidence map, revealing that cognitive behavioral therapy demonstrated strong support for treating generalized anxiety, panic, and social anxiety disorders. Conversely, eye movement desensitization and reprocessing, exposure therapy, and virtual reality exposure therapy were not recommended for panic disorder. Additionally, no guidelines provided any recommendations for psychosocial interventions for separation anxiety disorder.





Discussion

Guidelines on psychosocial interventions for adult anxiety disorders vary remarkably concerning their quality and recommended suggestions. Future guideline development or updates should strictly adhere to standardized development processes. Additionally, researchers should double their efforts to continuously explore and validate the efficacy of various psychosocial interventions in anxiety populations.





Sytematic review registration

https://www.crd.york.ac.uk/PROSPERO/view/CRD420250654358, PROSPERO, identifier CRD420250654358.





Keywords: anxiety disorder, guidelines, psychosocial intervention, systematic review, recommendations




1 Introduction

Anxiety disorders predominantly consist of generalized anxiety disorder, panic disorder, agoraphobia, specific phobia, social anxiety disorder, separation anxiety disorder, and selective mutism. These conditions are characterized by excessive fear, worry, and associated behavioral disturbances (1). Over the past three decades, China has undergone unprecedented economic development and social transformation. This profound shift has exposed the population to a range of challenges spanning work, education, cultural perceptions, and social norms. Notably, this societal context may be linked to the rising prevalence of anxiety disorders. Currently, anxiety disorders rank as the mental illness with the highest lifetime prevalence rate in China, at 7.57% (2). Globally, anxiety disorders also remain highly prevalent. The World Health Organization report demonstrates that approximately 301 million people suffer from anxiety disorders (3). Moreover, anxiety disorders frequently present alongside other mental or physical health conditions. Among psychiatric comorbidities, major depressive disorder is the most prevalent, as noted by Penninx, Pine, Holmes and Reif (1), and can increase the severity of anxiety disorders to a certain extent. Given that individuals with anxiety disorders typically experience persistent fear and worry, the condition is often associated with impairments across critical domains such as personal life, family functioning, social participation, and career development. Without timely intervention, it may further lead to functional deficits in areas including academic performance, cognitive functioning, decision-making capabilities, and attention span—ultimately impairing these individuals’ ability to carry out daily activities.

Presently, the treatment modalities for anxiety disorders largely include pharmaceutical treatment, psychosocial interventions, physical rehabilitation therapies, and management of comorbid diseases. Among these, selective serotonin reuptake inhibitors are regarded as the first-line recommendation for clinical treatment (4). However, long-term use of selective serotonin reuptake inhibitors can lead to adverse reactions, such as lethargy and decreased appetite; studies have confirmed that more than 50% of patients with anxiety are non-responsive to pharmacological treatment (5). Therefore, psychosocial interventions—classified as first-line treatment—have assumed an increasingly critical role in anxiety management. Certain guidelines (6, 7) indicate that psychosocial interventions can replace or partially substitute pharmacological therapy, with their primary objectives being to alleviate core symptoms, such as anxiety, tension, and fear; thereby, improving patients’ quality of life. Compared to routine care, various psychosocial interventions, such as cognitive behavioral therapy (CBT; Papola et al. (8)) and psychodynamic therapy (9), can enhance patients’ coping skills and psychosocial functioning while preventing relapses. It is important to note that psychosocial interventions do not share identical goals. For instance, CBT typically centers on symptom reduction, whereas acceptance- and mindfulness-based interventions—such as Acceptance and Commitment Therapy (ACT)—place greater emphasis on enhancing psychological flexibility and values-based living, rather than directly eliminating symptoms. Additionally, research has examined differences in efficacy among various psychosocial interventions for mixed anxiety disorders. For example, one randomized controlled trial (10), randomly assigned 128 participants diagnosed with at least one anxiety disorder subtype (e.g., generalized anxiety disorder, social anxiety disorder) to either the ACT group or the CBT group. Results revealed that participants in both groups exhibited similar overall reductions in anxiety levels before and after treatment. This study suggests that goal-oriented psychosocial interventions with different foci may all exert positive effects on individuals with mixed anxiety disorders, and their beneficial impacts are not limited to a specific type of anxiety disorder.

To date, clinical research has not reported any serious side effects of psychosocial interventions. Their gentle and sustainable characteristics provide universally applicable and safe treatment options for patients with diverse pathological features. In addition to alleviating anxiety symptoms across cognitive, emotional, and social functional domains, these interventions support long-term rehabilitation and improve both clinical efficacy and quality of life. Therefore, psychosocial interventions should be prioritized as core approaches by clinical practitioners in the treatment protocols for anxiety disorders.

Numerous authoritative organizations worldwide have published clinical practice guidelines for anxiety disorder treatment, which include several psychosocial interventions to assist healthcare providers and patients in making appropriate healthcare decisions in specific clinical contexts. However, these guidelines differ significantly across countries and organizations, and may even offer conflicting recommendations (11). This undermines the value of the guidelines for clinical practice and reduces the compliance of healthcare providers and patients with the recommended interventions. Furthermore, the quality of clinical guidelines is highly contingent on the rigor of their development process. Should deficiencies exist in this process—such as in evidence synthesis, consensus development, or conflict of interest management—it may directly undermine the guidelines’ reliability and applicability. Conducting a systematic review of guidelines within this field is therefore essential. Currently, the Appraisal of Guidelines for Research & Evaluation II (AGREE-II) (12) is widely recognized and adopted as the gold standard for guideline quality assessment in the international evidence-based medicine community. This tool delivers an objective, reproducible, and standardized evaluation of guideline quality across six core domains: Scope and Purpose, Stakeholder Involvement, Rigor of Development, Clarity of Presentation, Applicability, and Editorial Independence—thereby providing a scientific basis for determining guideline quality.

In summary, this study aims to collate international guidelines on anxiety disorders and conduct a systematic review to examine whether the existing guidelines include content on psychosocial interventions, while comparing the methodological quality and recommendations of specific psychosocial interventions mentioned in these guidelines. The goal is to provide a basis and reference for the development of subsequent relevant guidelines and practical decision-making to improve the clinical outcomes for patients with anxiety disorders.




2 Materials and methods



2.1 Study design and registration

This systematic review followed the updated Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA 2020) statement and was recorded on PROSPERO (CRD420250654358), with our protocol being released later (13).




2.2 Literature search strategy

In this investigation, we systematically scoured domestic and international guideline websites, professional association websites, and relevant databases. Domestic and international guideline websites included UpToDate, BMJ Best Practice, Guidelines International Network, National Institute for Health and Care Excellence, Scottish Intercollegiate Guidelines Network, New Zealand Guidelines Group, Agency for Healthcare Research and Quality, Registered Nurses’ Association of Ontario, and Medsci Guidelines.

Professional association websites included the American Psychiatric Association, Anxiety and Depression Association of America, United States Preventive Services Task Force, Royal Australian and New Zealand College of Psychiatrists (RANZCP), NSW Ministry of Health, Australian Department of Health and Aged Care, World Federation of Societies of Biological Psychiatry (WFSBP), Chinese Medical Association, and Chinese Association of Integrative Medicine.

Databases included PubMed, Web of Science, Embase, CINAHL, Cochrane Library, Joanna Briggs Institute Database, Wanfang Data Knowledge Service Platform, China National Knowledge Infrastructure, Chinese Biomedical Literature Service System, and Chongqing VIP database. Both MeSH and free-text terms were combined and adopted. English search keywords included “anxiety disorders/anxiety” and “guideline*/consensus*/recommendation*.” Chinese search keywords included “anxiety/anxiety disorders” and “guideline*/consensus*/recommendation*.” The extent of the search went from the creation of the database to January 2025.




2.3 Inclusion and exclusion criteria

Guideline screening was independently conducted by two researchers (Huang and Jin). Inclusion criteria comprised articles published in Chinese or English that addressed psychosocial interventions for anxiety disorders. Exclusion criteria comprised duplicate records or superseded guidelines and guideline interpretations, translations, or post-implementation evaluations. Different reports from the same study can be found in the Supplementary Material (List of Different Reports from the Same Study).




2.4 Literature screening and data extraction

Two researchers, trained in the standardized evidence-based approach, systematically hunted for relevant literature. Studies were logged into the NoteExpress software to eliminate duplicates. Using the Population & Clinical Areas, Interventions, Comparators, Attributes of CPGs, and Recommendation characteristics (PICAR) (14, 15) framework (Table 1), two researchers independently screened titles and abstracts based on the inclusion and exclusion criteria. Finally, the full text was read for rescreening. Data were extracted using a specially designed basic information extraction table and a content extraction table, and then cross checked. The basic information extraction form for the guidelines included authors, guideline title, type, country/region, target population, and development/update date. The recommendation content extraction form included types of anxiety disorders addressed in the guideline, recommended specific psychosocial interventions, and recommendation strength.


Table 1 | Eligibility criteria pertaining to the population & clinical areas, interventions, comparators, attributes of CPGs, and recommendation characteristics (PICAR) framework.
	PICAR element
	Study specific criteria



	Population & Clinical area(s)
	-Adult (>18 years) with anxiety disorder
-Seven clinical indications:
Treatment of: 1) generalized anxiety disorder; 2) panic disorder; 3) agoraphobia; 4) specific phobia; 5) social anxiety disorder; 6) separation anxiety disorder; 7) selective mutism


	Interventions
	-A series of social and psychosocial intervention measures such as CBT, IPT, ACT


	Comparators
	-No comparator


	Attributes of guidelines
	- Language: English and Chinese language
- Publishing region: Global scope, no country specified
- Version: Only the latest version of guidelines is of interest
- Development process: Guidelines are explicitly evidence-based
- System of rating evidence: Guidelines use a system to rate the level of evidence behind recommendations
- Scope: Guidelines primarily focus on psychosocial interventions in adults with anxiety disorder
- Recommendations: Guidelines will only be included if they report one or more eligible recommendations of interest


	Recommendation characteristics
	- Interventions: Recommendations must explicitly discuss at least one psychosocial intervention
- Comparator(s): Recommendations are not required to compare an intervention of interest to another psychosocial intervention
- Levels of confidence: Each recommendation must be accompanied by an explicit level of confidence (e.g., GRADE 1A)










2.5 Quality evaluation of included guidelines

In this study, we utilized the Appraisal of Guidelines for Research and Evaluation II (AGREE II (12);) to examine and determine the methodological quality of the guidelines that had been included. Four researchers (Huang, Jin, Luo, and Cai) independently conducted the evaluations after receiving training on AGREE II scoring criteria. Each included guideline was rated item-by-item according to the AGREE II criteria, with researchers documenting their rationales for each score. To determine the inter-rater reliability, the intraclass correlation coefficient (ICC (28);) was utilized. The descriptions for the ICC values were presented in the following manner: ICC < 0.40 indicated low consistency, 0.40 ≤ ICC < 0.75 indicated average consistency, and ICC ≥ 0.75 indicated high consistency.

AGREE II comprises 23 articles that are divided into 6 domains, consisting of “Scope and Purpose,” “Stakeholder Involvement,” “Rigor of Development,” “Clarity of Presentation,” “Applicability,” and “Editorial Independence.” Every item is evaluated using a scale ranging from 1 to 7. A rating of 1 signifies total non-conformance, whereas a rating of 7 represents full conformance. The standardized scores for each area are identified as the ratio of the highest possible score for that area expressed as a percentage. The calculation for the standardized score is [(actual score – minimum possible score)/(maximum possible score – minimum possible score)] x 100%. A higher score implies a higher standard of the guideline in that area. According to the standardized scores of each field in the guidelines, the recommendations are divided into three levels: Recommended: Six areas with scores ≥60% are rated as level A, Recommended with modifications: There are ≥3 fields with a score of ≥30%; however, <60% of the fields are rated as level B, and Not recommended: Fields with scores <30% and ≥3 are rated as level C.




2.6 Integration of the recommendations in the guidelines

Two researchers integrated the recommended situations into the guidelines extracted from the content extraction form of the guidelines’ recommendations. Among them, the recommended situations were classified into “strong recommendation,” “recommendation,” “unclear recommendation,” “non-recommendation,” and “not mentioned.” Additionally, we constructed a bubble chart to display the recommended situations of psychosocial interventions for various kinds of anxiety disorders stated in each guideline. Different types of anxiety disorders were presented on the Y-axis, and different types of psychosocial interventions were presented on the X-axis. Four colored spheres, namely green (strong recommendation), blue (recommendation), red (non-recommendation), and yellow (unclear recommendation), were used to distinguish between and visualize the recommended situations of the psychosocial interventions for different types of anxiety disorders.





3 Results



3.1 Study selection

The database investigation initially retrieved 2,087 works, which were reduced to 117 after the elimination of duplicates and the exclusion of irrelevant records by title and abstract. A full-text assessment was conducted for these 117 works. Following the application of the inclusion and exclusion criteria (Supplementary Figure 1), numerous articles were excluded. Finally, 14 guidelines from 12 organizations were incorporated into this research (6, 7, 16–27).




3.2 Characteristics of the guidelines

The characteristics of the incorporated guidelines are presented in Table 2. The publication years of these guidelines spanned from 2003 to 2023 in China (n = 3), Argentina (n = 1), Australia and New Zealand (n = 2), the UK (n = 2), Singapore (n = 1), Canada (n = 2), Germany (n = 1), Japan (n = 1), and India (n = 1); 35.7% of these guidelines were updated versions. None of the 14 guidelines included all types of anxiety. Of these, generalized anxiety disorder was included in 10 guidelines, social anxiety disorder in 9, specific phobia in 5, panic disorder in 6, panic disorder with agoraphobia in 4, SM in one, and separation anxiety disorder in two. Four guidelines used the Grading of Recommendations Assessment, Development, and Evaluation system, whereas four guidelines did not report on the strength of the recommendations. The funding information was reported in eight guidelines.


Table 2 | Characteristics of the clinical practice guidelines.
	Author
	Year
	Guideline theme
	Version
	Country/ Region
	Primary developer/Publishing entity
	Types of anxiety disorders (Diagnosis)
	Strength of the recommendations
	Guideline page
	Funding



	Shi et al. (7).
	2023
	Guidelines for the Prevention and Treatment of Anxiety Disorders in China (Second Edition)
	Updated
	China
	CSP–CMA
	GAD, PD, SAD
(ICD-11 & DSM-V)
	Not reported
	416
	None


	Bandelow et al. (6)
	2023
	World Federation of Societies of Biological Psychiatry guidelines for the treatment of anxiety, obsessive-compulsive, and posttraumatic stress disorders-Version 3. Part I: Anxiety disorders
	Updated
	Argentina
	WFSBP
	PDA, GAD, SAD, SP, SM
(ICD-10/ICD-11
& DSM-V)
	The WFSBP evidence grading system
	39
	None


	Andrews et al. (16)
	2018
	Royal Australian and New Zealand College of Psychiatrists clinical practice guidelines for the treatment of panic disorder, social anxiety disorder, and generalized anxiety disorder
	Original
	Australia &
New Zealand
	RANZCP
	PDA, SAD, GAD
(DSM-V)
	EBR & CBR
	64
	Funding from RANZCP


	NICE (17)
	2020
	Generalized anxiety disorder and panic disorder in adults: Management
	Updated
	The United Kingdom
	NICE
	GAD, PD
(DSM-IV & DSM-IV-TR)
	GRADE
	47
	Funding from NICE


	MOH (18)
	2015
	Ministry of Health Clinical Practice Guidelines: Anxiety disorders
	Updated
	Singapore
	MOH
	PD, GAD, SP, SAD
(ICD-10 & DSM-IV-TR)
	GRADE
	100
	None


	CPA (19)
	2006
	Management of anxiety disorders
	Original
	Canada
	CPA
	PD, SAD, GAD, SP
(DSM-IV-TR)
	First-line; Second-line; Third-line; Not recommended
	95
	Funding from CPA


	RANZCP (20)
	2003
	Australian and New Zealand clinical practice guidelines for the treatment of panic disorder and agoraphobia
	Original
	Australia &
New Zealand
	RANZCP
	PDA
(DSM-IV)
	Not reported
	17
	Funding from the National Mental Health Strategy (Australia)


	Bandelow et al. (21)
	2022
	The German guidelines for the treatment of anxiety disorders: First revision
	Updated
	Germany
	ASMS
	PDA, GAD, SAD, SP
(ICD-10)
	Positive recommendation: Negative recommendation
	12
	Open Access funding enabled and organized by Projekt DEAL


	Asakura et al. (22)
	2021
	Clinical practice guideline for social anxiety disorder
	Original
	Japan
	JSARD/JSNP
	SAD
(ICD-11)
	GRADE
	22
	Funding from the Japanese Society of Anxiety and Related
Disorders and Japanese Society of
Neuropsychopharmacology


	NICE (23)
	2013
	Social anxiety disorder: Recognition, assessment, and treatment
	Original
	The United Kingdom
	NICE
	SAD
(Not reported)
	GRADE
	33
	Funding from NICE


	Katzman et al. (24)
	2014
	Canadian clinical practice guidelines for the management of anxiety, posttraumatic stress, and obsessive-compulsive disorders
	Original
	Canada
	ADAC
	SAD, GAD, PDA, SP, separation anxiety disorder
(DSM-IV)
	First-line; Second-line; Third-line; Not recommended
	83
	Funding from CAGIG


	HongXiao et al. (25)
	2023
	Guideline for the diagnosis and treatment of generalized anxiety disorder with integrated Traditional Chinese and Western Medicine
	Original
	China
	Chinese Association of Integrative Medicine/Chinese Association of Chinese Medicine/Chinese Medical Association
	GAD
(ICD-11 & DSM-V)
	EBR & CBR
	8
	None


	QiSheng et al. (26)
	2021
	International Clinical Practice Guidelines for Traditional Chinese Medicine Anxiety Disorders
	Original
	China
	World Federation of Chinese Medicine Societies/China Association of Chinese Medicine
	GAD, PD
(DSM-V)
	Not reported
	4
	None


	Gautam et al. (27)
	2017
	Clinical Practice Guidelines for the Management of Generalized Anxiety Disorder and Panic Disorder
	Original
	India
	IPS
	GAD, PD
(ICD-10)
	Not reported
	7
	None





CSP–CMA, Chinese Society of Psychiatry–Chinese Medical Association; WPSBP, World Federation of Societies of Biological Psychiatry; RANZCP, Royal Australian and New Zealand College of Psychiatrists; NICE, National Institute for Health and Clinical Excellence; MOH, Ministry of Health, Singapore; CPA, Canadian Psychiatric Association; ASMS, Association of Scientific Medical Societies (Germany); JSARD, Japanese Society of Anxiety and Related Disorders; JSCP, Japanese Society of Neuropsychopharmacology; CAGIG, Canadian Anxiety Guidelines Initiative Group; IPS, Indian Psychiatric Society; PDA, Panic disorder and agoraphobia; GAD, Generalized anxiety disorder; SAD, Social anxiety disorder; PD, Panic disorder; SP, Specific phobias; SM, Selective Mutism; ICD-10, International Classification of Diseases (Tenth Edition); ICD-11, International Classification of Diseases (Eleventh Edition); DSM-V, Diagnostic and Statistical Manual of Mental Disorders (Fifth Edition); DSM-IV, Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition); DSM-IV-TR, Diagnostic and Statistical Manual of Mental Disorders, Fourth edition, text revision; EBR, Evidence-based recommendations; CBR, consensus-based recommendation.






3.3 Quality of the guidelines

Supplementary Table 2 presents the AGREE II scores for all 14 guidelines. The average AGREE II scores for the guidelines corresponding to the six domains were: “Scope and Purpose” – 94.1%, “Stakeholder Involvement” – 83.9%, “Rigor of Development” – 77.5%, “Clarity of Presentation” – 92.3%, “Applicability” – 77.9%, and “Editorial Independence” – 70.4%. Ten guidelines from seven organizations, namely WFSBP, RANZCP, National Institute for Health and Care Excellence, Ministry of Health (MOH), Canadian Psychiatric Association (CPA), Association of Scientific Medical Societies (Germany) (ASMA), Japanese Society of Anxiety and Related Disorders (JSARD)/Japanese Society of Neuropsychopharmacology (JSNP), and Canadian Anxiety Guidelines Initiative Group, were regarded as “recommended” (6, 16–24). Four remaining guidelines were scored as “recommended with modifications” (7, 25–27), whereas no guideline was regarded as “non-recommendation.” The ICC value for the assessment results using AGREE II was 0.854, indicating that the internal agreement of the four assessors was relatively consistent. Supplementary Figure 2 illustrates the overall quality score of AGREE II for each guideline. Supplementary Figure 3 compares scores across the six domains for every guideline.




3.4 Recommendations for psychosocial interventions for adults with anxiety disorder

Supplementary Table 3 summarizes the recommendations for psychosocial interventions for patients with anxiety in the 14 guidelines. Accordingly, Figure 1 visualizes and displays the recommended situations of the guidelines. Among them, several recommendations on psychosocial interventions were available for generalized anxiety disorder, panic disorder, and social anxiety disorder. Conversely, recommendations for specific phobias, agoraphobia, and selective mutism were noticeably fewer. During the guideline review, no recommendations for psychosocial interventions for separation anxiety disorder were identified. The WFSBP noted that, since separation anxiety disorder primarily affected children and adolescents, research on separation anxiety disorder in adults was limited; therefore, no recommendations could be made.

[image: Bubble chart depicting recommendations for psychosocial interventions across anxiety disorder subtypes, with bubble size indicating the number of recommendations. Color coding includes green for strongly recommended, blue for recommendation given, red for recommended against, and yellow for unclear or uncertain recommendations. Generalized anxiety disorder shows the largest green bubble for cognitive behavioral therapy, with varying recommendations across other treatments and disorder types as indicated by bubble color and size. Chart includes legend and axes labeled with interventions and disorder subtypes respectively.]
Figure 1 | Evidence map of recommended psychosocial interventions in clinical practice guidelines for anxiety disorders.

For generalized anxiety disorder, nine guidelines strongly recommended CBT as a first-line treatment. Two additional guidelines indicated that internet interventions based on CBT (iCBT) could be recommended to reduce waiting times before initiating face-to-face CBT or as an adjunct to standard CBT. Psychoeducation was recommended for patients with generalized anxiety disorder in two guidelines. Although acceptance and commitment therapy, supportive psychotherapy, and mindfulness were mentioned in the guidelines, these psychosocial interventions were classified as “recommended with uncertainty” or “unclear recommendation” due to insufficient high-quality evidence to validate their effectiveness. The WFSBP did not recommend relaxation or psychodynamic therapy for generalized anxiety disorder, whereas few guidelines included these interventions. Similarly, relaxation and psychodynamic therapy were frequently classified as “recommended with uncertainty” or “unclear recommendation” due to limited evidence.

For panic disorder, seven guidelines strongly recommended CBT as a first-line treatment. Similar to generalized anxiety disorder, two guidelines recommended iCBT as an adjunct to CBT. Few guidelines mentioned supportive psychotherapy, acceptance and commitment therapy, family therapy, interpersonal therapy, and mindfulness; however, these methods were classified as “recommended with uncertainty” or “unclear recommendation” due to limited evidence. There were significant differences in the recommendations for psychodynamic psychotherapy and applied relaxation among the guidelines. Among them, the Association of Scientific Medical Societies recommends psychodynamic psychotherapy as an intervention for panic disorder, RANZCP (16) and Shi and Wenyuan (7) label it as an “unclear recommendation,” and the WFSBP and Canadian Psychiatric Association (CPA) refrain from recommending it. CPA advises against using applied relaxation as an approach for panic disorder, whereas the WFSBP and RANZCP (20) label it as an “unclear recommendation.” Two guidelines do not recommend exposure therapy and virtual reality exposure therapy for panic disorder. The WFSBP, RANZCP (16), CPA, and RANZCP (20) do not recommend eye movement desensitization and reprocessing for managing panic disorder.

For social anxiety disorder, four guidelines strongly recommended CBT as a first-line treatment. The WFSBP and ADAC recommended iCBT as an adjunct to CBT. Separate guidelines recommended psychoeducation and exposure therapy. Currently, the quality of evidence for acceptance and commitment therapy, virtual reality exposure therapy, and interpersonal psychotherapy is inconsistent, leading existing guidelines to avoid clear recommendations or acknowledging their potential benefits. There are differences in recommendations for psychodynamic psychotherapy and mindfulness among various guidelines. Guidelines from Association of Scientific Medical Societies (21) and National Institute for Health and Clinical Excellence (23) recommend psychodynamic psychotherapy for social anxiety disorder, whereas WFSBP did not recommend it. Shi and Wenyuan (7) suggest using mindfulness therapy to treat social anxiety disorder. The recommendation for RANZCP (16) is unclear, whereas the National Institute for Health and Clinical Excellence (23) does not recommend mindfulness as a routine treatment for social anxiety disorder.

For specific phobias, the existing guidelines recommended four psychosocial interventions: CBT, exposure therapy, virtual reality exposure therapy, and eye movement desensitization and reprocessing. Some guidelines suggested CBT for agoraphobia and selective mutism; however, due to inconsistent evidence, CBT was classified as “recommended with uncertainty” or “unclear recommendation.” Currently, no guidelines recommend psychosocial interventions for separation anxiety disorder.





4 Discussion



4.1 Principal findings

AGREE II evaluation results indicate that the 14 guidelines included in this study were of high quality, with those from JSARD/JSNP (22), RANZCP (16), and MOH (18) ranking among the top performers. Specifically, “Scope and Purpose” and “Clarity of Presentation” attained remarkable scores, reflecting well-defined clinical issues, clear target populations, and unambiguous presentation of recommendations facilitating evidence accessibility for clinicians. Some guidelines have standardized scores of less than 60% in the four domains of “Stakeholder Involvement,” “Rigor of Development,” “Applicability,” and “Editorial Independence.” The rationale is that, in “Stakeholder Involvement,” some guidelines (27) did not include patients as stakeholders in the development process. In “Rigor of Development,” some guidelines (27) did not provide detailed descriptions of the methods for retrieving evidence and the strength of the evidence. In “Applicability,” although some guidelines (25) describe implementation strategies, there is a lack of evidence on potential obstacles in the application. In “Editorial Independence,” during the compilation process, a few guidelines (7, 26) did not elaborate on the conflicts of interest and the project funding details among those involved in developing the guidelines. Thus, when formulating or revising the guidelines for psychosocial interventions for anxiety disorders in the future, involving stakeholders, considering patient preferences and values, and developing recommendations scientifically and rigorously while factoring in the barriers to the clinical implementation of evidence is necessary. This way, the recommendations can be genuinely and effectively utilized in clinical practice.

The evidence map in this report provides an overview of the psychosocial interventions for patients with anxiety disorders. Our evidence mapping analysis revealed that: 1) CBT is supported by robust clinical trial evidence as the first-line psychosocial intervention for generalized anxiety disorder, panic disorder, and social anxiety disorder. 2) Significant evidence gaps exist regarding the efficacy of applied relaxation and psychodynamic psychotherapy for generalized anxiety disorder and panic disorder, necessitating methodologically rigorous clinical trials to establish their therapeutic value. 3) The existing evidence fails to support the use of eye movement desensitization and reprocessing, exposure therapy, or virtual reality exposure therapy in the management of panic disorder. Future research should explore contextual and cultural factors that may influence treatment outcomes. 4) To study the therapeutic efficacy of psychodynamic psychotherapy and interpersonal psychotherapy for social anxiety disorder, mindfulness-based approaches and high-caliber randomized controlled trials are essential. 5) Limited evidence exists for CBT in agoraphobia and SM, with uncertain intervention efficacy requiring further study.




4.2 Strengths, limitations, and comparison with other studies

Presently, no systematic review of psychosocial intervention guidelines for adult patients with anxiety has been retrieved. However, during the literature review process, researchers found two related studies (11, 29) on complementary and alternative therapies for patients with anxiety. In the inclusion section of the guidelines, Zhao, Kennedy, Xu, Conduit, Wang, Zhang, Wang, Yue, Huang, Wang, Xu, Fu and Zheng (11) included ten guidelines (published 2003–2022) in their review, whereas Ng and Jain (29) included 11 guidelines (published 2011–2020) in their review. There were 6 overlapping guidelines between this study and the two aforementioned studies (16, 18, 20, 21, 24, 27), accounting for 42.9% of all guidelines included in this study. This finding indicates that the evidence base of this study is largely consistent with the core guideline framework widely recognized in the field. Notably, this study identified 8 unique guidelines that were not included in the two prior reviews. Of these, 2 were newly published between 2021 and 2023 (6, 22), 3 were China-specific guidelines (7, 25, 26), and 3 were previously overlooked guidelines (17, 19, 23). The inclusion of these unique guidelines provides new evidence and perspectives for the present study. In the recommended population section, the article (29) does not provide clear recommendations for specific subtypes of anxiety disorders, and some recommendations are aimed at cancer survivors, breast cancer survivors, and common mental health disorders. In the recommendation section, only a small part of the article mentions psychosocial interventions and only reviews mindfulness and the application of relaxation. Bandelow, Michaelis and Wedekind (5) conducted a systematic study of treatment recommendations for anxiety disorders based on guidelines and only mentioned CBT as the psychosocial intervention.

Compared with previous studies, our review offers the following advantages. We conducted a relatively systematic and comprehensive search of domestic and international guideline websites, professional association websites, and relevant databases, incorporating more and newer guidelines. The entire process, from literature screening to the integration of recommended opinions, was independently conducted by 2–4 researchers, enabling this study to reach comprehensive and reliable conclusions. This study adopted innovative forms such as radar charts and evidence graphs to visually demonstrate the quality and recommended opinions of social psychosocial intervention guidelines for adult anxiety disorders, while further refining the social psychosocial intervention methods applicable or not applicable to different anxiety disorders. In addition, this study identified gaps in existing guideline recommendations, such as the lack of social and psychosocial intervention recommendations for adult dissociative anxiety disorder, uncertainty in recommendations for mindfulness therapy or psychodynamic therapy, which can provide clear guidance for future research.

However, our research has some limitations. First, it only included guidelines in Chinese and English, and did not search for grey literature, which cannot fully cover all recommendations for social and psychosocial interventions for adult anxiety disorder patients worldwide, and may lead to biased results. Second, this study may involve cultural biases, such as differences in the recognition and value of some intervention measures such as mindfulness therapy and psychodynamics across countries. Future research can enhance global applicability through cultural adaptation adjustment or cross-cultural comparative studies.




4.3 Implications for guideline updates/developments and clinical applications

To date, many countries have developed clinical practice guidelines for anxiety disorders and have pointed out that psychosocial interventions are an important component of the treatment regimen for anxiety disorders. The WHO Mental Health Action Plan (2023-2030) (30) explicitly proposed to “expand the coverage of mental health services, with particular attention to low - and middle-income countries.” However, the fairness of global medical guidelines still faces significant regional differences, with the “guideline practice gap” resultant from resource constraints in low - and middle-income countries being particularly prominent. For example, only 15% of patients with anxiety disorder in sub Saharan Africa can receive standardized treatment, which is far lower than the 70% in high-income countries (31). Studies (32–34) have indicated that in the past decade, the number of people seeking help for anxiety disorders has increased significantly. However, most of their treatment and care are not evidence-based. A cross-sectional survey (35) on doctors’ implementation of clinical practice guidelines has shown that approximately 30% of doctors believe that the guidelines are too complex, making it difficult to find the necessary information and use it in clinical practice. This suggests that researchers should strictly follow the steps for creating guidelines, such as the development process recommended by the American College of Physicians (36), to support clinicians in providing excellent healthcare and closing the existing gap between what the evidence suggests and what is done in practice. Future research may also consider developing practical guidelines for psychosocial interventions for anxiety disorders, which can be directly used by interest groups. At the same time, low-cost intervention programs—such as developing a visual social and psychosocial intervention training manual to enhance the social and psychosocial intervention capabilities of grassroots medical staff in low - and middle-income countries, and reducing per capita costs through group social and psychosocial intervention models—can be explored to further promote accessible and executable standardized interventions for populations in low - and middle-income countries, to narrow the global gap in health equity in anxiety treatment.

The existing guidelines have cumulatively provided 13 psychosocial interventions for anxiety disorders. In specific clinical practice, the preferences and motivations of patients determine the choice of intervention methods. Single or combined psychosocial intervention measures can be provided according to the patient’s needs. Concurrently, the accessibility, cost, and safety of the treatment should be considered. For example, effective face-to-face CBT requires a large number of professionally trained psychotherapists to implement and manage it, and the global shortage of professional psychotherapists might limit the effectiveness of psychotherapy.

Moreover, a study cited in Williams et al. (37) indicates that merely 10%–50% of patients obtain proper treatment within healthcare systems. The primary causes of this situation include shortages in mental health resources, extended waiting periods, and insufficient awareness regarding available treatment alternatives. With the latest advances in digital technology, there has been significant development and growth in digital interventions for treating anxiety disorders. While digital interventions bring benefits to patients with anxiety disorders, they effectively address gaps in the implementation of clinical guidelines and expand the coverage of evidence-based nursing. Patients who were previously reluctant or unable to undergo psychosocial interventions now have an alternative in the form of a sequence of structured iCBT (38, 39). The MindDoc APP designed by Kuester et al. (40) improves patient compliance and anxiety symptoms as well as quality of life through a lightweight psychosocial intervention module. Additionally, digital interventions enhance cost-efficiency and allow for a personalized approach to meet the unique requirements of each patient (41). Another example is that in some developing countries, medical resources are limited, and the high cost of psychosocial interventions makes it difficult for patients to receive long-term treatment. Therefore, clinical practitioners can provide such patients with less expensive and more accessible interventions, such as supportive psychotherapy and psychoeducation, to improve the patient’s symptoms.

Following clinical practice, psychosocial interventions with strong recommendations should be prioritized; however, the continuous updating and iteration of guidelines will inform change in the quality of evidence. Therefore, interventions currently defined as “unclear recommendations” should not be completely negated in clinical practice. Rigorous randomized controlled trials can be designed in the future to collect evidence on the efficacy of such psychosocial interventions, determine the quality of the evidence, and provide corresponding evidence.





5 Conclusions

Specific disparities in the quality of guidelines correlate with psychosocial interventions for anxiety disorders in adults, especially in “Rigor of Development,” “Editorial Independence,” and “Applicability.” Among the different guidelines, there are a few differences in the advice provided regarding psychosocial interventions. Therefore, while formulating or updating guidelines, researchers must strictly adhere to the development process. While providing high-quality evidence for the adult anxiety disorder population, they should ensure that the guidelines are consistent with the emerging evidence. Additionally, future research should focus on discovering the significant impact of specific psychosocial interventions, such as CBT, and pay attention to interventions classified under “unclear recommendations.” Moreover, in clinical practice, scientific and efficient psychosocial interventions should be enforced. This can decrease the difference between the guidelines and practical operations, help those with anxiety disorders improve their emotional experiences, and increase their quality of life.





Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material. Further inquiries can be directed to the corresponding author/s.





Author contributions

CH: Writing – original draft, Writing – review & editing. XL: Writing – original draft. YL: Writing – original draft. CL: Writing – original draft. JiC: Writing – original draft. YW: Writing – original draft. JuC: Writing – review & editing. ZS: Writing – review & editing. XJ: Writing – review & editing.





Funding

The author(s) declare financial support was received for the research and/or publication of this article. This work was supported by the Research Project of Shanghai Nursing Association in 2024, CH (Grant number 2024QN-B03); Shanghai Nursing Association Excellent Youth Nurse Training Program, CH (this project does not have a grant number); Shanghai Municipal Health Commission’s Clinical Research Special Youth Project, XL (Grant number 20204Y0363); and Shanghai Jiao Tong University School of Medicine: Nursing Development Program, XJ (Grant number SJTUHLXK2023).




Acknowledgments

We would like to thank Editage (www.editage.com) for English language editing.





Conflict of interest

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





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.





Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1677705/full#supplementary-material.




References

	 Penninx BW, Pine DS, Holmes EA, Reif A. Anxiety disorders. Lancet. (2021) 397:914–27. doi: 10.1016/S0140-6736(21)00359-7, PMID: 33581801


	 Huang Y, Wang Y, Wang H, Liu Z, Yu X, Yan J, et al. Prevalence of mental disorders in China: A cross-sectional epidemiological study. Lancet Psychiatry. (2019) 6:211–24. doi: 10.1016/S2215-0366(18)30511-X, PMID: 30792114


	 World Health Organization. Mental disorders (2019). Available online at: https://www.who.int/zh/news-room/fact-sheets/detail/mental-disorders (Accessed July 14, 2025).


	 Baldwin DS, Anderson IM, Nutt DJ, Allgulander C, Bandelow B, den Boer JA, et al. Evidence-based pharmacological treatment of anxiety disorders, post-traumatic stress disorder and obsessive–compulsive disorder: A revision of the 2005 guidelines from the British Association for Psychopharmacology. J Psychopharmacol. (2014) 28:403–39. doi: 10.1177/0269881114525674, PMID: 24713617


	 Bandelow B, Michaelis S, Wedekind D. Treatment of anxiety disorders. Dial Clin Neurosci. (2017) 19:93–107. doi: 10.31887/DCNS.2017.19.2/bbandelow, PMID: 28867934


	 Bandelow B, Allgulander C, Baldwin DS, Costa DLDC, Denys D, Dilbaz N, et al. World Federation of Societies of Biological Psychiatry (WFSBP) guidelines for treatment of anxiety, obsessive–compulsive and posttraumatic stress disorders—Version 3. Part I: Anxiety disorders. World J Biol Psychiatry. (2023) 24:79–117. doi: 10.1080/15622975.2022.2086295, PMID: 35900161


	 Shi SX, Wu W. Guidelines for the prevention and treatment of anxiety disorders in China. 2nd ed. Beijing, China: Medical Electronic Audiovisual Publishing House (2023).


	 Papola D, Miguel C, Mazzaglia M, Franco P, Tedeschi F, Romero SA, et al. Psychotherapies for generalized anxiety disorder in adults: A systematic review and network meta-analysis of randomized clinical trials. JAMA Psychiatry. (2024) 81:250–9. doi: 10.1001/jamapsychiatry.2023.3971, PMID: 37851421


	 Mayo-Wilson E, Dias S, Mavranezouli I, Kew K, Clark DM, Ades AE, et al. Psychological and pharmacological interventions for social anxiety disorder in adults: A systematic review and network meta-analysis. Lancet Psychiatry. (2014) 1:368–76. doi: 10.1016/S2215-0366(14)70329-3, PMID: 26361000


	 Arch JJ, Eifert GH, Davies C, Plumb Vilardaga JC, Rose RD, Craske MG. Randomized clinical trial of cognitive behavioral therapy (CBT) versus acceptance and commitment therapy (ACT) for mixed anxiety disorders. J Consult Clin Psychol. (2012) 80:750–65. doi: 10.1037/a0028310, PMID: 22563639


	 Zhao FY, Kennedy GA, Xu P, Conduit R, Wang YM, Zhang WJ, et al. Identifying complementary and alternative medicine recommendations for anxiety treatment and care: A systematic review and critical assessment of comprehensive clinical practice guidelines. Front Psychiatry. (2023) 14:1290580. doi: 10.3389/fpsyt.2023.1290580, PMID: 38152358


	 Brouwers MC, Kho ME, Browman GP, Burgers JS, Cluzeau F, Feder G, et al. AGREE II: Advancing guideline development, reporting and evaluation in health care. CMAJ. (2010) 182:E839–42. doi: 10.1503/cmaj.090449, PMID: 20603348


	 Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ. (2021) 372:n71. doi: 10.1136/bmj.n71, PMID: 33782057


	 Johnston A, Kelly SE, Hsieh SC, Skidmore B, Wells GA. Systematic reviews of clinical practice guidelines: A methodological guide. J Clin Epidemiol. (2019) 108:64–76. doi: 10.1016/j.jclinepi.2018.11.030, PMID: 30529647


	 Mancin S, Sguanci M, Andreoli D, Soekeland F, Anastasi G, Piredda M, et al. Systematic review of clinical practice guidelines and systematic reviews: A method for conducting comprehensive analysis. MethodsX. (2024) 12:102532. doi: 10.1016/j.mex.2023.102532, PMID: 38226356


	 Andrews G, Bell C, Boyce P, Gale C, Lampe L, Marwat O, et al. Royal Australian and New Zealand College of Psychiatrists clinical practice guidelines for the treatment of panic disorder, social anxiety disorder and generalised anxiety disorder. Aust N Z J Psychiatry. (2018) 52:1109–72. doi: 10.1177/0004867418799453


	 National Institute for Health and Clinical Excellence. Generalised anxiety disorder and panic disorder in adults (2020).


	 Ministry of Health. Anxiety disorders (2015).


	 Canadian Psychiatric Association. Clinical practice guidelines. Management of anxiety disorders. Can J Psychiatry. (2006) 51:9S–91S.


	 Royal Australian and New Zealand College of Psychiatrists Clinical Practice Guidelines Team for Panic Disorder and Agoraphobia. Australian and New Zealand clinical practice guidelines for the treatment of panic disorder and agoraphobia. Aust N Z J Psychiatry. (2003) 37:641–56. doi: 10.1080/j.1440-1614.2003.01254.x, PMID: 14636376


	 Bandelow B, Werner AM, Kopp I, Rudolf S, Wiltink J, Beutel ME. The German Guidelines for the treatment of anxiety disorders: First revision. Eur Arch Psychiatry Clin Neurosci. (2022) 272:571–82. doi: 10.1007/s00406-021-01324-1, PMID: 34609587


	 Asakura S, Yoshinaga N, Yamada H, Fujii Y, Mitsui N, Kanai Y, et al. Japanese Society of Anxiety and Related Disorders/Japanese Society of Neuropsychopharmacology: Clinical practice guideline for social anxiety disorder (2021). Neuropsychopharmacol Rep. (2023) 43:288–309. doi: 10.1002/npr2.12365, PMID: 37624975


	 National Institute for Health and Clinical Excellence. Social anxiety disorder: Recognition, assessment and treatment (2013).


	 Katzman MA, Bleau P, Blier P, Chokka P, Kjernisted K, Van Ameringen M, et al. Canadian clinical practice guidelines for the management of anxiety, posttraumatic stress and obsessive–compulsive disorders. BMC Psychiatry. (2014) 1:S1. doi: 10.1186/1471-244X-14-S1-S1, PMID: 25081580


	 HongXiao J, Xue L, DongQing Y, Zhiyuan H, QunSong W, Jian W, et al. Guideline for the diagnosis and treatment of generalized anxiety disorder with integrated traditional Chinese and western medicine. Mod Chin Clin Med. (2023) 30:21–7 + 35. doi: 10.3969/j.issn.2095-6606.2023.06.005


	 QiSheng T, Miao Q, WenJun S. International clinical practice guidelines for traditional Chinese medicine anxiety disorders. World Chin Med. (2021) 16:1188–91. doi: 10.3969/j.issn.1673-7202.2021.08.002


	 Gautam S, Jain A, Gautam M, Vahia VN, Gautam A. Clinical practice guidelines for the management of generalised anxiety disorder (GAD) and panic disorder (PD). Indian J Psychiatry. (2017) 59:S67–73. doi: 10.4103/0019-5545.196975, PMID: 28216786


	 Yu HM, Luo YH, Sa J. Intraclass correlation coefficient and software procedures. Chin J Health Stat. (2011) 28:497–500. doi: CNKI:SUN:ZGWT.0.2011-05-007



	 Ng JY, Jain A. Complementary and alternative medicine mention and recommendations in guidelines for anxiety: A systematic review and quality assessment. Psychiatry Res. (2022) 309:114388. doi: 10.1016/j.psychres.2022.114388, PMID: 35051879


	 World Health Organization. Comprehensive mental health action plan 2013–2030. Geneva, Switzerland: World Health Organization (2021). Available online at: https://iris.who.int/handle/10665/345301.


	 World Health Organization. World health statistics 2024: Monitoring health for the SDGs, Sustainable Development Goals. Geneva, Switzerland: World Health Organization (2024). Available online at: https://iris.who.int/handle/10665/376869.


	 Fernández A, Haro JM, Martinez-Alonso M, Demyttenaere K, Brugha TS, Autonell J, et al. Treatment adequacy for anxiety and depressive disorders in six European countries. Br J Psychiatry. (2007) 190:172–3. doi: 10.1192/bjp.bp.106.023507, PMID: 17267936


	 Sullivan G, Craske MG, Sherbourne C, Edlund MJ, Rose RD, Golinelli D, et al. Design of the coordinated anxiety learning and management (CALM) study: Innovations in collaborative care for anxiety disorders. Gen Hosp Psychiatry. (2007) 29:379–87. doi: 10.1016/j.genhosppsych.2007.04.005, PMID: 17888803


	 van Dijk MK, Oosterbaan DB, Verbraak MJPM, van Balkom AJLM. The effectiveness of adhering to clinical-practice guidelines for anxiety disorders in secondary mental health care: The results of a cohort study in the Netherlands. J Eval Clin Pract. (2013) 19:791–7. doi: 10.1111/j.1365-2753.2012.01851.x, PMID: 22583773


	 Taba P, Rosenthal M, Habicht J, Tarien H, Mathiesen M, Hill S, et al. Barriers and facilitators to the implementation of clinical practice guidelines: A cross-sectional survey among physicians in Estonia. BMC Health Serv Res. (2012) 12:455. doi: 10.1186/1472-6963-12-455, PMID: 23234504


	 Qaseem A, Snow V, Owens DK, Shekelle P, Clinical Guidelines Committee of the American College of Physicians. The development of clinical practice guidelines and guidance statements of the American College of Physicians: Summary of methods. Ann Intern Med. (2010) 153:194–9. doi: 10.7326/0003-4819-153-3-201008030-00010, PMID: 20679562


	 Williams C, McClay CA, Martinez R, Morrison J, Haig C, Jones R, et al. Online CBT life skills programme for low mood and anxiety: Study protocol for a pilot randomized controlled trial. Trials. (2016) 17:220. doi: 10.1186/s13063-016-1336-y, PMID: 27121090


	 Apolinário-Hagen J, Drüge M, Fritsche L. Cognitive behavioral therapy, mindfulness-based cognitive therapy and acceptance commitment therapy for anxiety disorders: Integrating traditional with digital treatment approaches. Adv Exp Med Biol. (2020) 1191:291–329. doi: 10.1007/978-981-32-9705-0_17, PMID: 32002935


	 Stefanopoulou E, Lewis D, Taylor M, Broscombe J, Larkin J. Digitally delivered psychological interventions for anxiety disorders: A comprehensive review. Psychiatr Q. (2019) 90:197–215. doi: 10.1007/s11126-018-9620-5, PMID: 30488330


	 Kerber A, Beintner I, Burchert S, Knaevelsrud C. Effects of a self-guided transdiagnostic smartphone app on patient empowerment and mental health: Randomized controlled trial. JMIR Ment Health. (2023) 10:e45068. doi: 10.2196/45068, PMID: 37930749


	 Shore JH. Telepsychiatry: Videoconferencing in the delivery of psychiatric care. Am J Psychiatry. (2013) 170:256–62. doi: 10.1176/appi.ajp.2012.12081064, PMID: 23450286







Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.


Copyright © 2025 Huang, Liu, Liu, Luo, Cai, Wang, Chen, Shi and Jin. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.




SYSTEMATIC REVIEW

published: 30 October 2025

doi: 10.3389/fpsyt.2025.1643496

[image: Frontiers: Stamp Date]


Treatment discontinuation of remotely delivered cognitive remediation for schizophrenia: a systematic review and meta-analysis


Min Wen 1,2, Jie Zhang 1, Keqing Jiang 1, Juan Liu 3* and Xiaodan Zhu 1*


1 School of Nursing, Ningxia Medical University, Yinchuan, China, 2 Department of Nursing, Shaanxi Rehabilitation Hospital, Xi’an, Shanxi, China, 3 Office of Hospital Director, General  Hospital of Ningxia Medical University, Yinchuan, China




Edited by: 

Fernanda Machado Lopes, Federal University of Santa Catarina, Brazil

Reviewed by: 

Chrissie Ferreira De Carvalho, Federal University of Santa Catarina, Brazil

Joanna Fiszdon, Yale University, United States

*Correspondence: 
Juan Liu
 ryuken0518@163.com 
Xiaodan Zhu
 zhuxiaodan007@163.com


Received: 09 June 2025

Accepted: 30 September 2025

Published: 30 October 2025

Corrected: 19 November 2025

Citation:
Wen M, Zhang J, Jiang K, Liu J and Zhu X (2025) Treatment discontinuation of remotely delivered cognitive remediation for schizophrenia: a systematic review and meta-analysis. Front. Psychiatry 16:1643496. doi: 10.3389/fpsyt.2025.1643496






Introduction

Cognitive remediation therapy (CRT) is a pivotal treatment for cognitive impairments in patients with schizophrenia. However, there is a large proportion of community-dwelling patients with schizophrenia, and access to this therapy is not fully equalized across regions. The introduction of remotely delivered CRT presents a promising solution to these limitations. Given the substantial variation in settings for remotely delivered CRT, its treatment discontinuation and the factors influencing it remain to be fully elucidated. This meta-analysis aims to examine the treatment discontinuation of remotely delivered CRT and the factors influencing its treatment discontinuation.





Methods

This study systematically searched PubMed, Embase, EBSCO, WHO ICTRP, ClinicalTrials, ProQuest, and BASE databases to identify randomized controlled trials involving remotely delivered CRT. Meta-analyses were performed using both random-effects and fixed-effects models. Subgroup and meta-regression analyses were employed to investigate potential factors affecting the treatment discontinuation of remotely delivered CRT.





Result

The literature search yielded 2173 studies. 20 studies met the inclusion criteria and reported on 20 randomized controlled trials comparing remotely delivered CRT with control groups. Dropout rates were 22.96% for the remotely delivered CRT group and 20.82% for the control group. Meta-analysis results indicated no significant difference in dropout rate between the two groups (OR 0.99 [95% CI 0.78-1.25], p=0.901). Subgroup and meta-regression analyses identified that the development of cognitive strategies, facilitating the transfer of cognitive gains to everyday functioning, and the inclusion of all core CRT components were associated with lower rates of treatment discontinuation in remotely delivered CRT.





Conclusion

Remotely delivered CRT demonstrates efficacy comparable to other forms of cognitive remediation, yet it exhibits a higher rate of treatment discontinuation. Future studies should consider the specificities of the target population and their environmental context, designing more meticulous and rigorous protocols to optimize the efficacy and treatment continuation of remotely delivered CRT.





Systematic Review Registration

https://www.crd.york.ac.uk/prospero/, identifier CRD42024610531.





Keywords: schizophrenia, remote, treatment discontinuation, cognitive remediation, randomized controlled trial




1 Introduction

Cognitive impairment ranks among the most pivotal symptoms of schizophrenia (1). This impairment precedes the initial episode of psychosis by nearly a decade and persists throughout the illness (2, 3). Antipsychotic medications are the primary treatment for schizophrenia (4, 5). However, their effectiveness is mainly limited to psychotic symptoms and offers limited efficacy in addressing cognitive impairment (6, 7). Consequently, the treatment of cognitive impairment in schizophrenia remains an unmet clinical need. Cognitive Remediation Experts Workshop defined cognitive remediation therapy (CRT) as an intervention targeting cognitive function, using scientific principles of learning with the goal of improving functional outcomes. Its effectiveness is enhanced when provided in a context (formal or informal) that provides support and opportunity for extending everyday functioning. The implementation of CRT comprises 4 key ingredients: the practice of cognitive exercises, attention to the development of cognitive strategies, an active trained therapist, and procedures to facilitate transfer of cognitive gains to everyday functioning (8). Several studies have substantiated that CRT is a significant method for facilitating functional recovery in individuals with schizophrenia (9–11).

Although CRT presents opportunities for cognitive and functional recovery in schizophrenia, and is endorsed by the Royal Australian and New Zealand College of Psychiatrists (RANZCP) advocating for its use (12). The National Institute for Health and Care Excellence (NICE) guidelines have yet to incorporate CRT into routine clinical practice (13). This may be attributed to the intrinsic characteristics of schizophrenia, which contribute to ongoing skepticism within the mental health field regarding the implementation of this therapy. Meta-analyses indicate that the treatment discontinuation rate for CRT ranges from approximately 13.7% to 16.58% (9, 14–16). Comparatively, the average treatment discontinuation rate for psychotherapy stands at 14% (16), suggesting a comparable level of treatment discontinuation for CRT.

It is worth noting that CRT is predominantly confined to specialized treatment facilities in major cities, with limited availability in developing countries or for out-of-hospital patients. This disparity results in unequal access to CRT for schizophrenia patients across different regions (17–19). Furthermore, the widespread outbreak of COVID-19 in 2019 further underscores the challenges associated with current mental health rehabilitation treatments (20).

Advances in interactive software development and healthcare delivery present a unique opportunity to overcome these limitations. A 2016 study noted that 81.4% of individuals with schizophrenia possess a cell phone (21), indicating that remote medicine could provide new avenues for CRT for people with mental illness and offer new options to address the current imbalance in resource allocation for implementing CRT (22). Additionally, a study confirmed that over 80% of current schizophrenia patients own telecommunication devices (21). Zhu (23), Medalia (24), Krzystanek (25) demonstrated that remotely delivered CRT is as effective as face-to-face treatment.

Moreover, after patients with schizophrenia are stabilized through inpatient treatment, most return to their families and communities, where they frequently require remotely delivered rehabilitation therapy (26). Compared to face-to-face interventions, remotely delivered CRT imposes greater demands on patient compliance (27, 28). It remains uncertain whether the treatment discontinuation of these two approaches is comparable. Furthermore, existing guidelines primarily recommend specific treatments for given situations but lack detailed guidance on factors influencing the treatment discontinuation of these treatments. To date, no meta-analyses have specifically addressed the treatment discontinuation of remotely delivered CRT in patients with schizophrenia. Consequently, this study systematically reviews the current evidence on the treatment discontinuation of remotely delivered CRT in schizophrenia and evaluates which characteristics may influence the treatment discontinuation of this treatment, with the aim of informing clinical practice.




2 Methods

A literature search for this study was conducted in accordance with the PRISMA guidelines (29) and was based on a protocol registered prospectively on PROSPERO (CRD42024610531). The search covered the period from 2000-01–01 to 2025-5–28 and utilized the PubMed, Embase, and EBSCO databases. Additionally, to minimize publication bias, a comprehensive grey literature search was performed, which included the WHO ICTRP, ClinicalTrials, ProQuest, and BASE. The search terms were (“schizophrenia” OR “psychosis”) AND ((“cognitive” OR “cognit*”) AND (“training” OR “remediation” OR “rehabilitation” OR “enhancement”)) AND (“computer” OR “phone” OR “tablet” OR “mobile” OR “internet” OR “online” OR “web” OR “app” OR “virtual” OR “telehealth” OR “remote”).



2.1 Inclusion and exclusion criteria

Eligible studies included: 1) those with at least 70% of participants diagnosed with schizophrenia; 2) randomized controlled trials comparing the efficacy of remotely delivered CRT with any other control condition (CRT could be used either as a stand-alone therapy or in combination with other interventions); 3) CRT administered remotely.

Exclusion criteria included: 1) literature not published in English; 2) studies involving face-to-face interventions combined with remote interventions.




2.2 Study selection

Screening was conducted by two independent reviewers, with any disagreements resolved by a third reviewer. Two independent reviewers assessed the validity of included studies using the risk-of-bias assessment tool from the Cochrane Collaboration (30). Studies were rated as having low, high, or unclear risk of bias. Any disagreements were resolved through discussion with the third reviewer.




2.3 Outcomes

The primary outcome was treatment discontinuation rate. In this meta-analysis, treatment discontinuation rate is defined as the proportion of patients who cannot adhere to continuous treatment for any reason during the 3–24 weeks of treatment (31, 32). This study aligns with this recommendation by measuring the treatment discontinuation of remotely delivered CRT using the odds ratio (OR) of the number of patients who discontinued treatment from the trial (OR = (treatment discontinuation from CRT/completers of CRT). Additionally, for studies with multiple treatment groups, only comparisons between remotely delivered CRT and control groups were considered.




2.4 Data analysis

All meta-analyses were performed using R 4.3.3. Statistical heterogeneity was evaluated through forest plots, the Q-test, and the I² statistic. Funnel plots and Egger’s test were employed to assess publication bias. If p ≤ 0.1 and I²≥50% indicated significant heterogeneity among the studies, a random effects model was employed for the meta-analysis; if p>0.1 and I²<50% suggested no significant heterogeneity, a fixed effects model was utilized. In cases where heterogeneity was present between studies (I²>50%), subgroup analysis and sensitivity analysis were conducted to identify the sources of heterogeneity and to assess the robustness of the meta-analysis results. Funnel plots and Egger’s test were applied to evaluate publication bias, with a p value of less than 0.05 in Egger’s test indicating the presence of publication bias. Risk of bias was assessed using Review Manager 5.3. Descriptive statistics and analyses were conducted using SPSS 26.0.

Subgroup and meta-regression analyses were employed to explore potential influences on the treatment discontinuation of remotely delivered CRT. Dichotomous variables were represented by odds ratios (OR) and 95% confidence intervals (CI). For continuous variables, coefficients and 95% confidence intervals (CI) were employed. The list of moderating variables for the study is presented in Table 1. All analyses were considered significant at a P value <0.05.



Table 1 | Effect of moderators.
	Moderators
	Heterogeneity
	Treatment discontinuation rate


	Study
	I2(%)
	p
	Coefficient/OR (CI)
	Z/χ2
	p



	Publication year
	20
	97
	<0.001
	0.011(-0.012, 0.034)
	0.857
	0.355


	Age(year)
	20
	0
	0.999
	0.001(-0.009, 0.010)
	0.117
	0.907


	Education(year)
	12
	0
	0.962
	0.015(-0.162, 0.192)
	0.029
	0.865


	Duration of illness (years)
	9
	0
	0.992
	0.006(-0.019, 0.030)
	0.453
	0.650


	Age of onset (years)
	6
	0
	0.910
	-0.156(-0.043, 0.012)
	-1.089
	0.276


	IQ
	11
	0
	0.991
	0.000(-0.015, 0.014)
	-0.038
	0.970


	Baseline therapy dose (CPZeq)
	9
	0
	0.968
	0.000(-0.001, 0.001)
	0.037
	0.970


	PANSS score
	13
	0
	0.994
	-0.006(-0.020, 0.009)
	-0.765
	0.444


	Cognitive score
	6
	0
	0.903
	-0.028(-0.320, 0.263)
	-0.190
	0.849


	Duration (weeks)
	20
	98
	<0.001
	0.005(-0.005, 0.015)
	0.973
	0.324


	Intensity (season/week)
	20
	97
	<0.001
	0.026(-0.013, 0.065)
	1.740
	0.187


	Intensity (hours/week)
	18
	98
	<0.001
	0.008(-0.043, 0.058)
	0.088
	0.767


	Gender
	7
	 
	 
	 
	 
	 


	Female
	7
	48
	0.14
	0.119(0.014, 0.563)
	 
	 


	Male
	7
	12
	0.01
	0.064(0.014, 0.248)
	 
	 


	 
	 
	 
	 
	 
	9.90
	0.624


	payment
	20
	 
	 
	 
	 
	 


	Yes
	10
	37
	0.112
	0.284(0.252, 0.318)
	 
	 


	No
	10
	72
	<0.001
	0.185(0.099, 0.319)
	 
	 


	 
	 
	 
	 
	 
	2.16
	0.142


	Design
	20
	 
	 
	 
	 
	 


	Single-center trial
	8
	71
	0.001
	0.299(0.233, 0.375)
	 
	 


	Multi-center trial
	12
	50
	0.023
	0.276(0.245, 0.309)
	 
	 


	 
	 
	 
	 
	 
	0.44
	0.507


	Comparison category
	20
	 
	 
	 
	 
	 


	TAU
	5
	41
	0.150
	0.173(0.111, 0.258)
	 
	 


	Active TAU
	3
	68
	0.045
	0.348(0.168, 0.584)
	 
	 


	Nonspecific active control
	12
	51
	0.020
	0.280(0.249, 0.313)
	 
	 


	 
	 
	 
	 
	 
	5.70
	0.058


	Active and trained therapist (Element 1)
	20
	 
	 
	 
	 
	 


	Present
	15
	60
	0.002
	0.254(0.101, 0.329)
	 
	 


	Absent
	5
	64
	0.025
	0.225(0.139, 0.343)
	 
	 


	 
	 
	 
	 
	 
	0.020
	0.651


	Repeated practice of cognitive exercises (Element 2)
	20
	 
	 
	 
	 
	 


	Present
	14
	62
	0.001
	0.258(0.196, 0.332)
	 
	 


	Absent
	6
	57
	0.041
	0.216(0.130, 0.337)
	 
	 


	 
	 
	 
	 
	 
	0.42
	0.517


	Development of cognitive strategies (Element 3)
	20
	 
	 
	 
	 
	 


	Present
	7
	63
	0.012
	0.187(0.117, 0.286)
	 
	 


	Absent
	13
	49
	0.025
	0.299(0.267, 0.334)
	 
	 


	 
	 
	 
	 
	 
	4.88
	0.036


	Facilitate transfer of cognitive gains to everyday functioning (Element 4)
	20
	 
	 
	 
	 
	 


	Present
	6
	44
	0.112
	0.165(0.109, 0.242)
	 
	 


	Absent
	14
	46
	0.030
	0.303(0.271, 0.337)
	 
	 


	 
	 
	 
	 
	 
	9.45
	0.002


	Interventions including all core elements (1,2,3,4)
	20
	 
	 
	 
	 
	 


	Present
	4
	39
	0.177
	0.180(0.124, 0.254)
	 
	 


	Absent
	16
	56
	0.004
	0.285(0.238, 0.338)
	 
	 


	 
	 
	 
	 
	 
	5.47
	0.019





Note: Bold values indicate statistically significant differences at P < 0.05.




Additionally, to address the occurrence of zero event counts in the meta-analysis, a continuity correction was applied by replacing zero with 0.1. This method helped to avoid mathematical issues in the calculation of effect sizes and ensures the stability and accuracy of the results.





3 Results



3.1 Included studies

The study selection process is illustrated in Figure 1. Our search yielded 2173 records, of which 20 randomized controlled trials were included in the meta-analysis. These studies provided 20 independent comparisons between remotely delivered CRTs and a control group, involving a total of 1977 participants.

[image: PRISMA flow diagram illustrating study selection for a meta-analysis. Out of two thousand one hundred seventy-three records identified, one thousand five hundred sixty-eight were screened. After excluding one thousand eighty-nine records and four hundred fifty-nine full texts for various reasons, twenty studies were included in the final analysis.]
Figure 1 | PRISMA flow diagram.

The 20 included studies were published between 2012 and 2023 (25, 33–51). Of these studies, one study lasted 3 weeks (5.00%), nine lasted 8 weeks (45.00%), six lasted 10–13 weeks (30.00%), and four lasted 24 weeks (20.00%). Remotely delivered CRT was compared to treatment as usual (TAU) in 25.00% of studies, active TAU in 15.00%, and nonspecific active control in 60.00% (see Supplementary Data). 8 studies were single-center trials (40.00%), while the remaining 12 were multicenter trials (60.00%) see Table 2.


Table 2 | Descriptive characteristics of included studies.
	Study
	Group
	Baseline/ post-intervention
	Dropout rate(%)
	Females(%)
	Duration (weeks)
	Comparison category



	Biagianti (2017) (33)
	CRT
	41/26
	36.59
	26.92
	8
	Nonspecific active control


	TAU
	33/21
	36.36
	9.52
	8


	Cassetta (2016)* (34)
	CRT
	54/54
	0.00
	\
	10
	TAU


	TAU
	27/27
	0.00
	\
	10


	Cella (2023) (35)
	CRT
	24/18
	25.00
	50.00
	8
	TAU


	TAU
	24/19
	20.83
	37.50
	8


	Donohoe (2018) (36)
	CRT
	48/25
	47.92
	35.42
	8
	Active TAU


	TAU
	42/30
	28.57
	42.24
	8


	Fisher (2015) (37)
	CRT
	63/43
	31.75
	27.91
	8
	Nonspecific active control


	TAU
	58/43
	25.86
	23.26
	8


	Garety (2015) (38)
	CRT
	51/47
	7.84
	\
	3
	Nonspecific active control


	TAU
	50/43
	14.00
	\
	3


	Hargreaves (2015) (39)
	CRT
	30/22
	26.67
	22.73
	8
	Active TAU


	TAU
	26/26
	0.00
	30.77
	8


	Ikezawa (2012) (40)
	CRT
	62/51
	17.74
	39.22
	24
	TAU


	TAU
	21/21
	0.00
	36.36
	24


	Iwata (2017) (41)
	CRT
	29/28
	3.45
	75.86
	12
	TAU


	TAU
	31/28
	9.68
	74.19
	12


	Krzystanek (2019) (25)
	CRT
	199/142
	28.64
	42.71
	24
	Nonspecific active control


	TAU
	91/60
	34.07
	34.07
	24


	Krzystanek (2020) (42)
	CRT
	199/142
	28.64
	42.71
	24
	Nonspecific active control


	TAU
	91/60
	34.07
	34.07
	24


	Loewy (2022) (43)
	CRT
	81/56
	30.86
	23.75
	8
	Nonspecific active control


	TAU
	66/48
	27.27
	27.69
	8


	Montemagni (2021) (44)
	CRT
	33/23
	30.30
	21.74
	24
	Nonspecific active control


	TAU
	33/25
	24.24
	60.00
	24


	Nahum (2021) (45)
	CRT
	76/55
	27.63
	30.26
	10
	Nonspecific active control


	TAU
	71/53
	25.35
	30.99
	10


	Panizzutti (2019) (46)
	CRT
	47/47
	0.00
	31.91
	10
	Nonspecific active control


	TAU
	43/43
	0.00
	18.61
	10


	Ramsay (2018) (47)
	CRT
	22/22
	0.00
	36.36
	8
	Nonspecific active control


	TAU
	22/22
	0.00
	27.27
	8


	Ramsay (2021) (48)
	CRT
	22/21
	4.55
	38.10
	8
	Nonspecific active control


	TAU
	22/22
	0.00
	27.27
	8


	Saleem (2014) (49)
	CRT
	5/5
	0.00
	40.00
	8
	TAU


	TAU
	6/6
	0.00
	16.67
	8


	Souto (2018) (50)
	CRT
	30/30
	0.00
	20.00
	12
	Active TAU


	TAU
	31/30
	3.23
	23.33
	12


	Van (2021) (51)
	CRT
	34/29
	14.71
	26.47
	13
	Nonspecific active control


	TAU
	39/28
	28.21
	30/77
	13





Drop out is defined as the premature withdrawal of participants from a clinical trial due to any reason resulting in non-completion of the full study protocol. (Dropout rate = incomplete patients/patients at baseline.

*For multi-arm trials, intervention groups were combined and compared against the shared control group to avoid double-counting, as per Cochrane guidelines.






3.2 Treatment discontinuation of remotely delivered cognitive remediation therapy

The overall dropout rate was 22.96% for remotely delivered CRT and 20.82% for the control groups (25.83% and 23.63%, respectively, when the no-withdrawal trial was excluded). The proportions of dropping out for any reason in the two groups are shown in Table 3. Among them, treatment discontinuation was the most common reason for attrition in both the remotely delivered CRT group (62.12%).


Table 3 | Proportion of different reasons of dropout.
	Reasons for dropout
	Group
	No.
	Proportion (%)



	Lost to follow-up
	TAU
	52
	30.23


	CRT
	83
	3144


	Withdrawal
	TAU
	101
	58.72


	CRT
	164
	62.12


	Other reason
	TAU
	19
	11.05


	CRT
	17
	6.44


	Technical problems
	TAU
	8
	4.65


	CRT
	12
	4.55


	Missed assessment
	TAU
	11
	6.40


	CRT
	5
	1.89





Drop out is defined as the premature withdrawal of participants from a clinical trial due to any reason resulting in non-completion of the full study protocol. Lost to follow-up is defined as a situation in which participants fail to attend scheduled visits, resulting in the investigators’ inability to obtain their final outcome data. Withdrawal refers to the termination of the control treatment for TAU group or CRT treatment for CRT group that is initiated by the researcher or by the participants themselves.



Overall heterogeneity was not statistically significant (Q = 14.96, df = 19, p=0.720, I² = 0%). In the meta-analysis, there was no significant difference between the remotely delivered CRT treatment and control groups in the dropout (OR 1.06 [95% CI 0.84-1.33], p=0.607) (see Figure 2). Sensitivity analysis using a random effects model yielded similar results  (OR 0.99 [95% CI 0.78-1.25], p=0.901). The funnel plot indicated a possible absence of publication bias (t=1.28, p=0.215, see Supplementary Figure 1). Risks of bias are summarized in Supplementary Figure 2.

[image: Forest plot showing odds ratios and confidence intervals for twenty studies comparing experimental and control groups. Most odds ratios cluster around one, with wide confidence intervals, and no significant overall effect is indicated.]
Figure 2 | Forest plot of treatment discontinuation of remotely delivered CRT.




3.3 Moderator effects

The publication year, age, years of education, duration of illness, age of onset, IQ, PANSS score, baseline cognitive score, duration of training, intensity, gender, payment, study design, and comparison category had no significant effect on the treatment discontinuation.

In subgroup analyses conducted to explore the effects of the core components of remotely delivered CRT on treatment discontinuation, the presence of an active and trained therapist (OR 0.254 [95% CI 0.101-0.329] vs. OR 0.225 [95% CI 0.139-0.343], χ² =0.020, p=0.651) and repeated practice of cognitive exercises (OR 0.258 [95% CI 0.196-0.332] vs. OR 0.216 [95% CI 0.130-0.337], χ² = 0.42, p=0.517) did not have a significant effect. In contrast, the development of cognitive strategies (OR 0.187 [95% CI 0.117-0.286] vs. OR 0.299 [95% CI 0.267-0.334], χ² = 4.88, p =0.036) and facilitating the transfer of cognitive gains to everyday functioning (OR 0.165 [95% CI 0.109-0.242] vs. OR 0.303 [95% CI 0.271-0.337], χ² = 9.45, p=0.002) were associated with lower treatment discontinuation. Additionally, studies that included the core components of CRT demonstrated lower treatment discontinuation compared to those missing core elements (OR 0.180 [95% CI 0.124-0.254] vs. OR 0.285 [95% CI 0.238-0.338], χ² = 5.47, p=0.019), see Table 3.






4 Discussion

This study represents the first systematic and comprehensive assessment of the dropout rate of remotely delivered CRT for patients with schizophrenia. The overall dropout rate was 22.96% for the remotely delivered CRT and 20.82% for the control group, with no statistically significant difference observed between the two groups.

However, this study exhibited a higher dropout rate compared to the rates reported in Vita’s meta-analysis (15), which were 16.58% for CRT and 15.21% for control groups. Several factors may account for this discrepancy. First, the relatively small number of studies included in this analysis could have compromised the stability and representativeness of the statistical outcomes. Second, Vita’s meta-analysis encompassed multiple forms of CRT and included both inpatient and outpatient patients, whereas the present analysis focused solely on outpatients receiving remotely delivered CRT (15). It is well-recognized that remotely delivered CRT poses specific challenges, such as the need for technical support and the absence of direct support and supervision from healthcare professionals, which likely contributed to the higher treatment discontinuation observed among outpatients compared to those in hospital settings. Nonetheless, it is noteworthy that there was no significant difference in the dropout rate between outpatients in the remotely delivered CRT and the control group in this meta-analysis. Thus, remotely delivered CRT can still be considered an effective alternative treatment option in contexts where medical resources are scarce or patient mobility is limited. Future studies may incorporate individualization in standard intervention protocols and design flexibility-time interventions to minimize patient treatment discontinuation rates. At the same time, patients’ families could be encouraged to participate in a supervisory role, and patients may also perceive higher levels of social support and compliance with the intervention.

Contrary to previous studies (14, 15, 52) where IQ and years of education are significant predictors of CRT efficacy on cognitive and functional outcomes (53–55), this study did not observe a significant effect of lower IQ and fewer years of education on the treatment discontinuation of remotely delivered CRT. The reason for this analysis may lie in the enhanced version of CRT therapy utilized, which is more straightforward and accessible in terms of operation and training. This optimization could render remotely delivered CRT adaptable to patients with varying IQ and educational backgrounds, thereby improving the therapy’s treatment continuation. Consequently, the influence of IQ and education on treatment discontinuation may be diminished or counteracted. Additionally, the limited number of studies included in this analysis compared to other meta-analyses might have contributed to the lack of significant differences in the findings. This highlights the individual variability among people with schizophrenia and their differing capacities to process information and undergo training.

Additionally, this study further investigated the impact of the four core components of CRT (presence of an active and trained therapist, repetitive practice of cognitive exercises, development of cognitive strategies, and facilitating the transfer of cognitive gains to everyday functioning) on the treatment discontinuation of remotely delivered CRT (9, 56, 57). Established guidelines and meta-analyses have verified the substantial influence of these components on treatment outcomes. Contrary to the conventional belief that complexity in treatment leads to higher treatment discontinuation, this study observed that the development of cognitive strategies, facilitate transfer of cognitive gains to everyday functioning, and inclusion of these four components were associated with lower treatment discontinuation. These divergent results may be due to the presence of certain components that help participants better apply the outcomes of cognitive training to real-life situations. This practical application provides positive feedback that can significantly enhance patients’ motivation and attitude towards continuing treatment.

However, akin to the findings from Vita (15), this study also noted that the presence of an active and trained therapist, and the repetitive practice of cognitive exercises did not significantly affect treatment discontinuation. This may be because these elements alone do not directly influence patients’ motivation to engage in therapy, but may indirectly reduce treatment discontinuation rates by supporting the development of the other two core components (15).

The findings demonstrate that remotely delivered CRT exhibits comparable dropout rates to in-person delivery, supporting its value in expanding treatment adherence—particularly in remotely delivered cognitive remediation. To enhance treatment adherence, interventions should focus on strengthening cognitive strategy training and real-world application rather than reducing program complexity. Furthermore, as patients exhibit variability in their capacity to process information, implementing personalized approaches that accommodate different cognitive profiles and difficulty levels is recommended to optimize outcomes.




5 Limitation

This study also presents several limitations. Firstly, the meta-analysis was restricted to studies published in English, which may have introduced selection bias. Although this limitation is not methodologically addressable, it could restrict the applicability of the study results to the treatment discontinuation across different income countries. Secondly, many included studies did not comprehensively report the specific reasons for participant withdrawal, thereby limiting the more in-depth understanding and analysis of the factors influencing access and participation. Thirdly, among the 20 included studies, 3 (15%) did not report gender distribution data, which may compromise the completeness of gender-difference analyses and introduce potential bias. Fourth, given inconsistent definitions of the treatment discontinuation time frame in existing studies (31, 32, 58) and considering the intervention periods analyzed herein, the treatment discontinuation timeframe was set at 8 to 24 weeks in this study. Consequently, the results here only represent interventions lasting 3 to 24 weeks. Finally, treatment discontinuation rates likely capture to some extent participant perceptions and motivation for CRT, but treatment discontinuation can occur for reasons unrelated to acceptability. There are many other reasons related to treatment discontinuation (e.g., someone may very much like the CRT but may still elect to drop out of the study due to moving, increase in responsibilities, increased stressors, etc.).




6 Conclusion

Although the results of this meta-analysis differ from those of previous studies, they should not be viewed as contradictory. The discrepancies are likely due to the substantial differences in the environments of face-to-face versus remotely delivered CRT, as well as between in-hospital and out-of-hospital settings. These results suggest the need for a more nuanced understanding and analysis of the various factors that affect the treatment discontinuation of remotely delivered CRT. Future studies could conduct large-scale international studies and aggregate data to achieve a more comprehensive grasp of the key variables influencing motivation and participation. Additionally, the intricate interactions among these factors and their specific manifestations across different patient treatment modalities and populations warrant further exploration. This would help optimize the design and implementation of remotely delivered CRT, enhancing its overall treatment continuation and effectiveness.
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Digital mental health interventions (DMHIs) offer promising solutions to address unmet mental health needs among children and young people, yet how to get DMHIs commissioned into the NHS can seem mystifying for innovators. This perspective paper draws on insights from a collaborative commissioning event focused on the Online Remote Behavioural Intervention for Tics (ORBIT) intervention, a digital behavioural therapy for young people with tic disorders, to explore the barriers and enablers to commissioning DMHIs in England. Key challenges identified include unclear commissioning pathways, limited clinical expertise, integration hurdles, and short-term funding models. Enablers included clinical advocacy, robust research evidence, and alignment with national frameworks. These insights highlight the importance of early collaboration between academics, developers, and policymakers in the product development cycle seeking to bridge the gap between innovation and implementation in digital mental health care.
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1 Introduction

Digital mental health interventions (DMHIs) hold significant promise for improving access to support for mental health support for children and young people. They are often positioned as the solution to the growing demand for timely, effective, evidence-based mental health care which is not currently being met (1). Indeed, DMHIs offer the opportunity to provide effective mental health support at scale (2), reducing geographical boundaries, specialist clinician time and the need for families to travel to attend face-to-face appointments (3).

Broadly, DMHIs are developed by two groups: industry, and/or academic/clinical teams. Industry developers, often small- and medium-sized enterprises (SMEs), typically excel in technical development and commercialisation. However, industry sector developers may lack experience with clinicians and access to, or engagement with, service users. Industry developers also rarely conduct rigorous evaluations like randomised controlled trials (RCTs) unless they are awarded government grants, particularly as the National Institute for Health and Care Excellence (NICE) Evidence Standards Framework for digital health technologies requires that evidence for effectiveness must be shown, but does not require that this evidence is based on an RCT (4). NICE is an independent UK public regulatory body that develops evidence-based guidance and evaluates the clinical and economic value of health technologies to inform healthcare decision-making in the NHS.

Academic or clinical teams, by contrast, tend to address unmet clinical needs and produce evidence-based interventions with models for care integration, but often lack the skills and infrastructure to bring products to market. As a result, DMHIs with limited evidence are sometimes adopted in practice, while well-researched interventions remain stuck in development and unavailable to patients (5, 6). This results in patients missing out on effective, evidence-based interventions, while less robust products gain traction due to developers' stronger skills in marketing and commercialisation. In England, government-funded initiatives like Health Innovation Networks (HINs) support both academic and industry innovators by offering guidance on procurement systems, aligning interventions with NHS priorities, and connecting innovators with commissioners.

Although England's National Health Service (NHS) care is free at the point of use, commissioning digital interventions requires navigating complex regulatory and procurement frameworks to ensure public funds are spent appropriately and equitably. Following recent reforms, Integrated Care Boards (ICBs) now lead local service planning and funding, guided by Department of Health and Social Care (DHSC) priorities. Clinical leads, commissioners, and service managers also play key roles in evaluating interventions. In our view, decisions should be based on clinical and cost-effectiveness (including budget impact), user acceptability and engagement (7), regulatory compliance, and alignment with NHS priorities (8). In 2024, the British government set out three strategic shifts in the ten-year plan, to move from (1) hospital to community; (2) illness to prevention; and (3) analogue to digital (8). Alongside this, they developed a Strategic Commissioning Framework to support ICBs to strengthen their capability to drive these three priorities. Digital interventions play a key role in facilitating the realisation of these shifts, providing accessible care in non-clinical settings. Despite this, the commissioning and integration of such digital tools into routine care pathways remains complex. Innovators (both academic-led and industry) developing interventions for young people frequently encounter unclear pathways to adoption, fragmented commissioning structures, and limited opportunities to engage with decision-makers, even with the support of HINs. This lack of clarity in commissioning process has been highlighted within the DMHIs community as a barrier to adoption (9).

To better understand the challenges and potential solutions to DMHIs, we hosted a one-day workshop targeted at NHS commissioners and key decision-makers - such as clinical leads and service managers. The event focused specifically on the ORBIT intervention - an online, remotely delivered behavioural therapy designed for young people with tic disorders. ORBIT offers a scalable and evidence-based digital solution to address gaps in access to specialist care for young people with tic disorders (10). An RCT demonstrated ORBIT's clinical and cost-effectiveness (11–13), and the intervention recently underwent an Early Value Assessment (EVA) by NICE, resulting in conditional recommendation (14).

The workshop, held on 26th March 2025 at the University of Nottingham (UK), brought together NHS commissioners (n = 8), clinical (n = 1), regulatory (n = 2), commercialisation (n = 2), academic (n = 4), software development (n = 1), and lived experience (n = 1) experts, facilitated by 3 team members. Commissioners and decision-makers were invited via local HINs and professional networks. The event aimed to explore challenges, enablers, and best practices in commissioning digital mental health interventions, with a focus on cost-effectiveness and NHS adoption. Morning presentations aimed to brief attendees on the condition and intervention and care pathways, including information about tic disorders and sharing lived experience, with informal discussion encouraged through breaks. Afternoon roundtables focused on identifying barriers and solutions to adopting DMHI for young people. Where needed, travel and accommodation costs were covered for all attendees, including the lived experience member. Data were not formally analysed, but notes were taken and used to guide the team perspective.

This perspective summarises insights gained from the event, which were recorded via notes taken from key facilitators, who are co-authors of this paper. The perspectives and opinions of commissioners are often underrepresented in the academic literature. By sharing of our findings, we aim to bridge the gap between innovation and implementation, and offer practical considerations for researchers, developers, and policymakers seeking to ensure that effective digital tools reach the populations they are intended to support.



2 Barriers

Through our discussions as part of the workshop, three key barriers emerged to commissioning DMHIs.


2.1 Lack of clear pathways and expertise

The absence of established clinical pathways for both DMHI and for many mental health and developmental conditions (e.g., tic disorders) presents significant systemic challenges. Without national guidance (e.g., NICE Clinical Guidance), local commissioners and providers face uncertainty on how to best assess and treat conditions, leading to inconsistent service provision and reluctance to innovate. This is compounded by challenges integrating public health expertise with commissioning decisions - expertise that could provide critical insights into prevalence, population-level demand, and the value of prevention and early intervention. In the case of tic disorders - where services are rarely commissioned locally - this ambiguity contributes to a perceived risk of “opening the floodgates”, where introducing new services might overwhelm systems. While this risk is sometimes valid, it is not universally realised, particularly in the context of low-intensity digital interventions but could perversely lead to service providers receiving fines if a surge in demand significantly increases their waiting lists.

The lack of clinical expertise in the disorder in many geographical areas was also noted as a barrier. Where a diagnosis is required for a young person to be eligible to access the digital tool in healthcare services, healthcare professionals can lack the training or expertise to conduct the full assessments needed to provide that diagnosis. This issue is especially pronounced in areas like tic disorders, where comprehensive diagnostic evaluations rarely occur and highlights the issue of clinical gatekeeping which may delay or obstruct access to early, scalable digital interventions, undermining their potential to alleviate pressure on overstretched services. An additional barrier in such cases is the absence of existing service pathways, meaning that funding a new intervention often requires creating a new budget line without clear opportunities to offset costs elsewhere. For tic disorders, young people often find themselves referred between several services and “jumping through hoops” for months or even years before tangible support is offered, because the pathway is not clear.



2.2 Implementation and integration

Commissioners may hesitate to adopt DMHIs that require complex IT integration, workforce training, or service redesign - especially given funding pressures and unclear commissioning roles. Information governance requirements vary widely across NHS Trusts, with each having its own criteria for cybersecurity, data privacy, and impact assessments. This leads to duplicated work for innovators, inconsistent expectations, and delays. Although this process has been somewhat standardised by the NHS Digital Technology Assessment Criteria (DTAC), a standard that we and our partners are closely aligning, it has not removed all variability. DMHIs must also integrate with existing electronic patient record systems (where available) to ensure clinical activity is properly documented. This integration is often challenging, and providers must be equipped to support NHS sites. Initiatives like the Innovator Passport aim to streamline these processes and reduce variation across Trusts (15).



2.3 Locally-decided commissioning and lack of dedicated funding

Even if an intervention is considered clinically important and well evidenced, commissioners may not have allocated budgets to spend. Many ICBs are under financial pressure and are stretching relatively small budgets across a wide range of conditions and populations. Furthermore, planning is complex and variable with each ICB having its own local priorities, budget constraints and timescales in which budgets need spending. Even with support from HINs it can be difficult to scale across regions, as what gets funded in one area may not be accepted in another. Such regional disparities in funding can also exacerbate the “postcode lottery” of inequitable service provision across regions. Furthermore, funding may sometimes only be available on a short-term basis (e.g., one financial year). Like most interventions, DMHIs require sustained financial support (16), including for on-going licencing, integration with existing systems, ensuring compatibility with updated software, and evaluation. Commissioners may be unable or unwilling to commit to funding contracts beyond a short time frame, which in turn may make it difficult to realise the benefits of the intervention, particularly if they are not immediate or unlikely to be realised within the current financial year. Even if benefits are realised, it still does not guarantee that any budget would be available in the next year. As well as hampering the ability to demonstrate cost-effectiveness, this short-term funding approach may result in patients having to stop a DMHI that they are benefitting from.




3 Enablers

Our workshop was designed to focus on solutions, rather than barriers, in order to provide positive action points that can be taken forward. Subsequently, several key enablers were identified.


3.1 Clinical buy-in

Commissioners noted the importance of clinical champions to advocate for the adoption of a DMHI. Commissioners stated that when clinicians show strong support for the need to use an innovation to solve a provision problem, they listen. However, it was also acknowledged that since the COVID-19 pandemic, clinician endorsement alone is no longer sufficient if the case is not supported by cost-effectiveness evidence.

Commissioners noted that to get a “foot in the door”, innovators may wish to explore individual funding requests, which is a formal request made to the local ICB to fund a treatment, service, or intervention that is not routinely available through standard NHS commissioning pathways. These funding requests are reviewed by an expert panel, including clinicians, and competitor quotes can be gained by the committee to ascertain value for money and best fit. These requests are typically made by clinicians and can provide a test-case to evidence to the ICB the utility of providing the DMHI to their patient group which may help facilitate more sustainable financial commitment, though are only approved on a case-by-case basis.



3.2 Research and real-world evidence

The importance of research-based evidence - including RCTs demonstrating clinical and cost-effectiveness - was noted as important to supporting commissioning decisions. However, it is worth acknowledging that many DMHIs currently commissioned by the NHS have been adopted without RCT evidence. This suggests that while RCTs are valued, other factors such as compelling value propositions, strategic alignment, and effective stakeholder engagement may play a more influential role in real-world commissioning decisions. Importantly, commissioners noted that they considered the “whole service” impact when exploring benefits of interventions. Examples of what counted as meaningful clinical and service impact focussed on a broad range of outcomes, including symptom and service use reduction, as well as improved presenteeism in school or work for parents. Although the ORBIT intervention is positioned in secondary care, commissioners noted that demonstrating a reduction in use of primary and emergency care services was also important. They highlighted that interventions supporting the parent alongside the young person, and those that support patients awaiting a diagnosis are particularly important.

Alongside research evidence, commissioners noted the importance of case studies where NHS Trusts had implemented the intervention and demonstrated improvements to patient outcomes and their local budgets. In our workshop, our patient and public involvement (PPI) member shared their lived experience of their child's tic disorder and their struggle to get support. Commissioners commented how powerful this voice was and the importance of including this when developing a business case or sales pitch.



3.3 Clinical targets and frameworks

The value of receiving NICE guidance or recommendation was highlighted as a key enabler for the adoption of a DMHI. However, approval from NICE alone was not sufficient to guarantee uptake. In addition to NICE endorsement, other frameworks and standards were also cited as influential. For instance, Integrated Care Boards (ICBs) are required to meet the Mental Health Investment Standard annually, which mandates that their investment in mental health services must grow at a rate that matches or exceeds the growth of their overall NHS funding allocation (17). Another important framework mentioned was the i-THRIVE Framework, an implementation model designed to transform the way mental health services are delivered to young people in the UK (18). Digital therapies, such as ORBIT, align with the i-THRIVE Framework by delivering timely, needs-led support directly to children and families in their own communities through accessible digital therapy. Additionally, the importance of aligning with the government's “Three Shifts” was highlighted. ICBs are required to ensure their commissioning strategies reflect these shifts, and they will be evaluated on how well they deliver against the shifts. DMHIs that demonstrate clear alignment with these standards and frameworks are more likely to gain traction with commissioners, as they support strategic priorities, ensure compliance with national expectations, and contribute to the delivery of integrated, needs-led mental health care.



3.4 Timing

Timing was also considered to be a critical key in commissioning decisions, particularly when aligned with financial cycles such as year-end underspend. Commissioners often look for opportunities to allocate remaining budgets efficiently before the close of the financial year. This can make interventions with a clearly defined endpoint particularly attractive. Commissioners reflected that a common practice was to have an individual funding request approved for a set number of sessions, only for additional funding requests to follow. DMHI that contain a set number of modules/engagement may be reassuring to commissioning panels, eliminating the risk of financial creep and making it a compelling option for time-sensitive or end-of-year investment.




4 Discussion

The workshop highlighted the complexities, fragmented and variable nature of commissioning DMHI within the UK NHS. Funding for digital mental health, particularly for young people, is often limited. Implementation challenges such as workforce training, IT integration, and information governance further delay adoption, even for evidence-based tools. Without a standardised commissioning pathway for DMHIs, especially those targeting young people, innovators may struggle to identify who the decision-makers are and how best to position their intervention. Importantly, the workshop identified that there is no clear single route in, and that often building a local case of need/proof of efficacy within an individual service might be an easier first step to implementation. However, this lacks the consistency and future-proofing that would be gained by more dedicated national funding which would support wider adoption with more security of provision for future years.

Our workshop highlighted the critical role of engaging commissioners throughout the entire lifecycle of a DMHI. Early involvement during the prototype development phase helps ensure that the intervention is appropriately designed for integration with existing systems and IT infrastructure, while also accommodating the inevitable variability across NHS Trusts. It also facilitates the incorporation of key performance metrics aligned with service effectiveness, acceptability, and statutory targets set by NHS Trusts. During the research phase, commissioner engagement helps align outcome measures with real-world service evaluation priorities. Finally, involving commissioners in the early stages of commercialisation supports the development of targeted strategies that enhance the likelihood of successful implementation and adoption into routine practice. However, the current fragmented, localised “Trust by Trust” or “ICB by ICB” approach to evidence, governance, and procurement presents a significant challenge for companies. This highlights the need for a more collective approach to developing common standards, sharing evidence, and distributing risk across the system.

Organisations such as HINs can play an important enabling role to facilitate early conversations with commissioners, but they cannot fully mitigate the underlying system-level challenges that impede the adoption of digital innovation in mental health care. Additionally, the commissioners that attended our event all commented on how powerful our PPI lived experience voice was, noting this should be included in developing our business case and marketing materials, which highlights the importance of continued PPI, even beyond the research and development stage.

Ultimately, the successful implementation of DMHIs depends on a collaborative, cross-sector approach that brings together innovators, commissioners, service providers, and patient and public members. Strengthening these partnerships is essential to overcoming systemic barriers and ensuring that digital innovations can be effectively embedded into mental health care pathways.
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Objective

Depression is a common mental disorder characterized by persistent depressive mood, anhedonia, and diminished interest, severely impacting patients’ quality of life and social functioning. Traditional treatments exhibit significant interindividual variability in efficacy, adverse reactions, uncertain long-term outcomes, high relapse rates upon discontinuation, prolonged treatment cycles, and substantial economic burdens. Electrical stimulation therapy represents a potential intervention, yet its efficacy and safety remain inconsistent across studies. This study aims to analyze the efficacy and safety of different electrical stimulation modalities in treating patients with depression, quantitatively assessing their comparative advantages and potential clinical benefits.





Methods

We will comprehensively search 13 Chinese and English databases including PubMed, Embase, Cochrane Library, Web of Science, Scopus, ClinicalTrials.gov, WHO-ICTRP, OpenGrey, ProQuest China National Knowledge Infrastructure, VIP Database, Wanfang Database, and China Biomedical Database. The search time will be from the establishment of each database to August 1, 2025; 2 independent reviewers will use Cochrane the Risk of Bias Assessment Tool (Second Edition) to evaluate the methodological quality and potential bias of included studies; the primary outcome indicators will be the overall effectiveness rate, Hamilton Depression Rating Scale (HDRS) score, and Self-Rating Depression Scale (SDS) score. The secondary outcome indicators are the cure rate, Patient Health Questionnaire-9 (PHQ-9) score, adverse event rate, Side Effect Rating Scale (SERS) score, and Side Effects Scale (TESS) score; STATA will be used. Software data synthesis will be performed using a random effects model for network meta-analysis to compare the effectiveness and safety of different electrical stimulation therapies. The surface under the cumulative ranking curve is also used to indicate the likelihood of benefits and harms of an intervention. The strength of the evidence will be assessed by grading the Recommendations, Assessment, Development, and Evaluation framework.





Justification

This protocol is designed to provide evidence supporting the efficacy of electromagnetic stimulation therapy in alleviating clinical symptoms in patients with depression. Furthermore, these findings will yield a theoretical foundation and actionable reference for clinicians to optimize therapeutic strategies for depression. Depression, Electrical stimulation, network meta-analysis, randomized control trial, protocol.





Trial registration

PROSPERO https://www.crd.york.ac.uk/prospero/ registration
number: CRD420251103264.





Keywords: depression, electrical stimulation, network meta-analysis, randomized control trial, protocol




1 Introduction

Depression, a prevalent mental health disorder characterized by persistent low mood, anhedonia, and fatigue, has emerged as a major global public health concern (1, 2). The World Health Organization (WHO) epidemiological data reveal that over 350 million people worldwide are affected by depression, with its prevalence showing a consistent upward trend. Currently, the global prevalence of depression is 3.2% (3). As the second leading contributor to the global disease burden, depression is primarily characterized by persistent and significant mood disturbances. Projections suggest that by 2030, depression will become the leading contributor to the global disease burden and the primary cause of non-fatal health loss (4). This condition imposes substantial socioeconomic burdens, and its association with suicidal ideation is of particular concern: more than 10% of patients report suicidal thoughts, while a subset exhibit explicit suicidal intent (5).

Contemporary management of depression primarily involves non-pharmacological interventions—including biopsychosocial approaches, acupuncture, and music therapy—alongside pharmacological treatments such as selective serotonin reuptake inhibitors (SSRIs), serotonin-norepinephrine reuptake inhibitors (SNRIs), serotonin modulators, tricyclic antidepressants (TCAs), and monoamine oxidase inhibitors (MAOIs) (2, 6). Although these treatments have demonstrated efficacy in alleviating depressive symptoms, their mechanisms of action—primarily inhibiting neurotransmitter reuptake and subsequent increases in synaptic neurotransmitter concentrations—have notable limitations. These limitations include adverse reactions of varying severity, development of drug resistance, and high rates of symptom recurrence (2, 7, 8). Consequently, there is an urgent need to identify complementary treatment strategies for patients with depression that exhibit enhanced efficacy, improved safety, and fewer side effects.

Current evidence indicates that electrical stimulation methods can alleviate depression by modulating the function of key neural networks—including the Default Mode Network (DMN), Sensorimotor Network (SMN), Cognitive Control Network (CCN), and Visual Network (VN)—as well as the limbic system (9–12). In addition to directly regulating neural network function, the therapeutic effects of electrical stimulation also involve targeting multiple biological system dysregulations linked to depression, as detailed below: First, monoamine imbalance (e.g., serotonin [5-HT]) in the nervous system is a common pathological feature of depression. Reduced 5-HT neurotransmission is associated with core emotional symptoms, such as persistent sadness and hopelessness (13). Electrical stimulation can alleviate patients’ clinical symptoms by regulating 5-HT levels (14, 15). Second, elevated pro-inflammatory cytokines disrupt neuroplasticity and interfere with monoamine metabolism, thereby exacerbating fatigue, psychomotor retardation, and mood disturbances (16, 17). Recent studies have confirmed that electrical stimulation can inhibit the production of interleukin-6 (IL-6) and tumor necrosis factor-α (TNF-α) by activating the cholinergic anti-inflammatory pathway, thereby facilitating recovery from inflammation-related depression (18). Furthermore, chronic hyperactivity of the hypothalamic- pituitary- adrenal (HPA) axis impairs hippocampal neurogenesis and exacerbates emotional dysregulation, including heightened suicidal ideation (19). Electrical stimulation can regulate HPA axis function by reducing cortisol secretion, thereby improving emotional function (20). Finally, neurotrophic factors are critical for maintaining neuronal survival and synaptic plasticity. Downregulation of brain-derived neurotrophic factor (BDNF) in the hippocampus and prefrontal cortex is strongly associated with cognitive impairments in depression (21). Electrical stimulation can upregulate BDNF expression, thereby improving cognitive function in patients with depression (22).

Current electrical stimulation techniques include electroacupuncture (9), transcutaneous acupoint electrical stimulation (11), brain electrical bionic stimulation (23), dense cranial electroacupuncture stimulation (24), and transcutaneous auricular vagus nerve electrical stimulation (25). Research has confirmed that electrical stimulation therapy for depression not only exerts adjunctive therapeutic efficacy in alleviating depressive symptoms but also offers potential clinical benefits, including mitigating medication-related adverse reactions and enhancing patient acceptance and tolerance of treatment (26–28). However, a comprehensive systematic network meta-analysis (NMA) assessing the comparative clinical efficacy of different electrical stimulation therapies for depression is currently lacking in the existing literature.

In medical research, conventional meta-analysis methods are limited to direct comparisons between two interventions, thereby restricting their analytical scope. The development of network meta-analysis (NMA) —a sophisticated statistical technique— has addressed this limitation by synthesizing both direct and indirect comparative evidence, thereby enabling comprehensive evaluation of multiple therapeutic interventions. This approach maximizes the use of existing research data, providing researchers and clinicians with more robust, reliable evidence to inform clinical decision-making and establishing a scientific basis for identifying optimal treatment strategies for patients (29). Leveraging this methodological advancement, the present study will use NMA to systematically compare the efficacy and safety profiles of various electrical stimulation therapies for treating depression. By quantitatively assessing their relative advantages and potential benefits, this study aims to generate valuable clinical insights to guide therapeutic decision-making for both clinicians and patients.




2 Methods



2.1 Objectives



2.2.1 Efficacy evaluation

This study will employ systematic review and network meta-analysis methodologies to quantitatively assess the therapeutic efficacy of various electrical stimulation therapies for depression. It will aim to elucidate the advantages and limitations of different intervention strategies in alleviating depressive symptoms, thereby providing robust scientific evidence to inform clinical decision-making.




2.2.2 Safety evaluation

This study will systematically collate and analyze the incidence rates of adverse events associated with different electrical stimulation modalities for depression. It will assess the safety of these interventions, providing clinicians and patients with reliable safety information.





2.2 Study registration

This systematic review protocol was meticulously developed in full compliance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA-P) guidelines (30) and the PRISMA extension for network meta-analyses (31). To ensure methodological transparency and reproducibility, the protocol was prospectively registered in the International Prospective Register of Systematic Reviews (PROSPERO; registration number: CRD420251103264). The completed PRISMA-P checklist is included as Supplementary Material in the Appendix S1 File.




2.3 Data source and search strategy

The search strategy for this investigation will be meticulously developed to ensure comprehensive coverage of pertinent literature. A dual approach incorporating both Medical Subject Headings (MeSH) and free-text search terms will be employed to optimize the precision and inclusivity of the search results. The Boolean logic-based search protocol will be designed to encompass all available literature from the inception of each database through August 1, 2025. The search will be conducted across multiple databases, including PubMed, Embase, the Cochrane Library, Web of Science, Scopus, ClinicalTrials.gov, WHO International Clinical Trials Registry Platform(WHO-ICTRP), OpenGrey, ProQuest, China National Knowledge Infrastructure (CNKI), VIP Database, Wanfang Database, and the Chinese Biomedical Database (CBM). The specific search strategies for both Chinese and English databases will be delineated in the Appendix S2 File.




2.4 Eligibility criteria



2.4.1 Study design

This systematic review will exclusively incorporate peer-reviewed journal articles reporting randomized controlled trials (RCTs), with no restrictions imposed on language or geographic origin. Studies employing non-randomized designs, including case-control studies, cohort studies, case reports, and other observational or non-experimental methodologies, will be excluded from the analysis.




2.4.2 Participant characteristics

Participants meeting the inclusion criteria must be definitively diagnosed with depression by a qualified psychiatrist in accordance with the diagnostic criteria for depression outlined in either the International Classification of Diseases, 11th Revision (ICD-11) or the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition Text Revision (DSM-5-TR) (32). Our study will impose no age restrictions on participants and will exclude individuals with bipolar disorder, primary anxiety disorders, or those presenting with comorbid conditions.




2.4.3 Intervention protocols

The intervention group will undergo fourteen types of electrical stimulation therapy, categorized according to predefined classifications as follows: Central Nervous System (CNS) Targeting Methods: electroconvulsive therapy, repetitive transcranial magnetic stimulation, transcranial direct current stimulation, transcranial pulsed electrical stimulation, transcranial alternating current stimulation, electroencephalographic bionic stimulation, and transcranial neural electrical stimulation (all directly acting upon the cerebral cortex or CNS pathways); Peripheral Nerve Targeting Modalities: vagus nerve stimulation, transcutaneous vagus nerve stimulation, and vestibular nerve stimulation (acting on peripheral nerves to modulate neural circuits); Acupoint/Soft Tissue Targeting Modalities: electroacupuncture, auricular electroacupuncture, and transcutaneous acupoint electrical stimulation (combining traditional acupoint theory with electrical stimulation). Neuromuscular-targeted modalities: Neuromuscular electrical stimulation (focusing on neuromuscular junctions to enhance motor function). Electrical stimulation treatment courses must be maintained for at least two weeks, with no restrictions on follow-up duration.




2.4.4 Control group protocols

In accordance with the network connectivity requirements of network meta-analyses, the control groups were categorized into a three-tier hierarchical framework based on intervention activity and clinical routine to reduce heterogeneity and ensure analytical validity: Tier 1: Placebo/sham intervention group, including pharmacologically inactive placebo medications and sham biophysical therapies; Level 2: Treatment-as-usual group, employing standard treatment protocols as specified in the Primary Care Guidelines for Major Depressive Disorder (33), including pharmacotherapy, psychotherapy, biophysical therapies, phototherapy, exercise therapy, and reading therapy; Tier 3: Active intervention group, referring to interventions beyond conventional treatment with demonstrated efficacy (e.g., novel targeted medications, intensive psychotherapy), included solely to maintain network connectivity where direct comparative evidence exists.




2.4.5 Types of outcomes



2.4.5.1 Primary outcomes

The primary outcomes of this study will be defined as the overall response rate to electrical stimulation therapy for depression, assessed using the Hamilton Depression Rating Scale (HDRS) (34). The overall response rate will be calculated as the proportion of participants who will exhibit a positive treatment response relative to the total number of enrolled subjects (Overall Response Rate = Number of Responders/Total Number of Subjects). The HDRS, a widely validated instrument, will quantify the severity of depressive symptoms, particularly in evaluating the efficacy of pharmacological and psychotherapeutic interventions. The 17-item version (HAMD-17), with a scoring range of 0–50, will be utilized, where higher scores indicate greater symptom severity. While the HDRS demonstrates high internal consistency and inter-rater reliability, certain items exhibit limited test-retest reliability. Additionally, this study will establish primary outcome measures comprising response rate and remission rate, both defined using standardized HDRS scoring criteria: response rate is defined as a ≥50% reduction in the subject’s HDRS score from baseline at treatment completion; remission rate is defined as a total HDRS score ≤7 at treatment completion, consistent with the established criterion for symptom remission in clinical depression research.




2.4.5.2 Secondary outcomes

Secondary outcome measures will encompass the Patient Health Questionnaire-9 (PHQ-9), quality of life, and safety parameters. Additional assessment criteria include the Side Effects Rating Scale (SERS), the Treatment-Emergent Symptoms Scale (TESS), the number of subjects withdrawing from the study for any reason, and the response rate.






2.5 Study selection

In the present investigation, EndNote X9 software will screen search results systematically. Two independent reviewers will conduct the screening process in duplicate, followed by cross-verifying outcomes. The screening procedure will be rigorously executed in accordance with predefined inclusion and exclusion criteria, with relevant studies identified through a comprehensive evaluation of titles, abstracts, and full-text articles. In duplicate publications, the original source will be prioritized for reference. For studies presenting incomplete data or ambiguous details, direct communication will be initiated with the first or corresponding authors to obtain necessary clarifications. Any discrepancies arising between the two reviewers during the screening process will be resolved through consultation with a third reviewer, with final decisions reached through consensus-based discussion. The PRISMA flowchart (Figure 1) will serve as a methodological framework, providing a transparent and systematic representation of the screening process.

[image: Flowchart diagram for a systematic review process showing the stages Identification, Screening, Eligibility, and Include, with decision boxes for records identified, duplicates, exclusions, data synthesis, and network meta-analysis, and placeholder counts at each step.]
Figure 1 | The details of the selection process.




2.6 Data extraction

For this investigation, two independent reviewers will systematically perform data extraction using a standardized Excel-based data collection template to retrieve pertinent information from studies included in the final analysis. A clear hierarchy of data extraction will be established, prioritizing the extraction of core study information (e.g., intervention measures, outcome indicators) followed by the gradual extraction of detailed information (e.g., sample size stratification, treatment parameters). In instances where data will be incomplete or ambiguous, corresponding authors will be contacted via electronic correspondence to acquire missing information or clarify ambiguities. Before analytical procedures, all extracted data will undergo rigorous cross-verification, and any identified discrepancies will be resolved through consensus discussions among the review team to ensure data integrity and consistency. The extracted dataset will encompass the following domains (1): Study characteristics, including authorship, publication year, geographic location, study design, and research institution (2); Participant demographics and clinical profiles, including sample size, gender distribution, age range, diagnostic criteria, disease characteristics (including disease duration, depression type, etc.), pharmacological interventions, treatment protocols, and follow-up procedures (3); Intervention and comparator specifications, detailing electrical stimulation modalities, treatment duration, frequency, session parameters, and primary stimulation characteristics (4); Outcome measures, incorporating all quantitative assessments, adverse event documentation, and temporal measurement points. The study will include all continuous data in calculations of pre- and post-treatment value changes, including determining differences between post-treatment and pre-treatment metrics. If these calculations are not presented in the original text, they will be computed follows, with corr typically set to 0.5.

SDEchange=


  SDE baseline2+SDE final2−(2×Corr×SDE baseline×SDE final)








MeanE change=MeanE final−MeanE baseline



If the evaluation results in the literature are inconsistent, we will perform data conversion and standardization. When data extraction is disputed, we invite a third party to participate in discussions to resolve any issues. We will contact the corresponding author or co-authors to obtain raw data when necessary. Standardized methods for imputing missing statistical information will be adopted: linear interpolation will be used for continuous outcomes, and proportional approximation will be used for dichotomous outcomes. For the outcome measurement timepoints, we will prespecify primary and secondary timepoints consistent with clinical practice for electroconvulsive therapy for depression: the primary timepoint for efficacy outcomes, with secondary timepoints used for subgroup analyses to explore long-term effects. For studies reporting multiple time points for the same outcome, we will prioritize data from the pre-specified primary time point for the main analysis. If primary time point data is missing, we will estimate values using linear interpolation (for continuous outcomes) or proportional approximation (for dichotomous outcomes). All preprocessing decisions (e.g., data conversion, missing value imputation, timepoint prioritization) will be clearly documented in the appendix of the study protocol.




2.7 Safety outcomes

Safety outcomes primarily refer to adverse events (AEs), including symptoms such as palpitations, nausea, and vomiting, which will be assessed using a ternary scoring system (0 = absent, 1 = present). Where necessary, we will conduct a pooled analysis of AEs frequency categorized by severity: mild (minimal discomfort requiring no treatment), moderate (discomfort requiring over-the-counter medication), and severe (requiring urgent care or discontinuation of therapy).




2.8 Risk of bias assessment

The risk of bias assessment in this investigation will be independently performed by two reviewers utilizing the Cochrane Risk of Bias tool (RoB 2) (35), a validated instrument designed for randomized controlled trials. To mitigate the potential impact of subjective factors on the assessment outcomes, reviewers will undergo comprehensive training and be provided with detailed operational guidelines before the formal initiation of the study. The RoB 2 tool encompasses five critical domains for evaluation: bias arising from the randomization process, bias due to deviations from intended interventions, bias due to missing outcome data, bias in outcome measurement, and bias in the selection of reported results. Reviewers will categorize each predefined outcome included in the study as “low”, “some concern”, or “high” risk of bias, thereby clearly reflecting the methodological reliability of the research. Reviewer discrepancies will be systematically discussed and resolved through consensus within the review panel. Finally, the bias risk assessment results will be graphically summarized using a bias risk map to facilitate visual interpretation.




2.9 Data synthesis



2.9.1 Pairwise meta-analysis

In the present investigation, we will evaluate clinical heterogeneity and its magnitude across the included studies by systematically analyzing variations in participant demographics, baseline characteristics, intervention protocols, and outcome measures, employing the I² statistic alongside p-values for quantification. The interpretation of I² values will adhere to established thresholds: I² values exceeding 25%, 50%, and 75% will be classified as indicative of low, moderate, and high statistical heterogeneity, respectively. In instances where the I² value surpasses 50%, signifying substantial heterogeneity, a random-effects model will be implemented for the meta-analysis. Conversely, when the I² value remains at or below 50%, a fixed-effects model will be utilized to estimate the pooled effect size (36).




2.9.2 Network meta-analysis

We will perform statistical analyses using Stata 18.0 software and select a random-effects model based on a frequency framework to analyze direct and indirect evidence for all interventions. Specifically, indirect comparisons will be based on the transmission hypothesis: inferring the unknown difference between A and B by leveraging known differences between A and C, and B and C, where C represents a third intervention. Concurrently, to validate the robustness of the transmission hypothesis and explore sources of heterogeneity, assessments will be conducted via stratified analysis or meta-regression of effect modifiers. The specific modifiers included are: 1. Patient baseline characteristics: baseline disease severity, disease duration, age; 2. Intervention implementation parameters: electrical stimulation- related operational parameters (frequency, stimulation duration, stimulation intensity). By comparing effect size differences within distinct modifier subgroups, we will determine whether these factors exert a significant influence on intervention effects. This will provide support for the validity of the transmission hypothesis and elucidate potential sources of outcome heterogeneity. Where closed loops exist, we shall employ node partitioning to report and examine inconsistencies. For continuous data, we will calculate pooled standardized mean differences (SMD) across assessment scales and estimate mean differences (MD) for each outcome measure using unit consistency as the criterion. We will estimate pooled risk ratios (RR) and calculate corresponding 95% confidence intervals (95% CI) for categorical data. First, we will use the “networkplot” command to generate a network relationship diagram illustrating quantitative relationships between studies and interventions. In the network diagram, individual nodes represent distinct interventions, while connecting edges denote pairwise comparisons between interventions. Node sizes will be scaled proportionally to corresponding sample sizes, with larger nodes indicating interventions involving larger sample sizes. We will assess consistency between “direct comparison evidence” and “indirect comparison evidence” using the “mvmeta inconsistency” global inconsistency test. If the network diagram forms a closed loop, we will employ the node splitting method via the “network sidesplit all, tau” command to test for inconsistency. Second, we will synthesize data using a random-effects model of network meta-analysis to compare the relative efficacy of different electrical stimulation therapies. Finally, the “sucra prob*” command will rank the effects of different interventions and generate cumulative probability plots. The surface under the cumulative ranking curve (SUCRA) will represent interventions’ relative advantages and disadvantages. A higher SUCRA score indicates greater intervention effectiveness. Finally, the “netfunnel” command will generate funnel plots to assess publication bias and small-sample evaluation for included studies. Findings will be presented visually.




2.9.3 Subgroup and sensitivity analyses

This study will be designed to systematically investigate and mitigate potential sources of heterogeneity and inconsistency in network meta-analyses through comprehensive subgroup and sensitivity analyses. Subgroup analyses will be stratified according to predefined factors, including intervention type (e.g., distinct modalities of electrical stimulation therapies) and participant type (e.g., postpartum depression, post-stroke depression, adolescent depression, geriatric depression). Examining intervention types will elucidate various electrical stimulation therapies’ differential efficacy and safety profiles. In contrast, the analysis of participant types will evaluate the influence of population-specific characteristics on intervention outcomes.

Sensitivity analysis will assess the robustness of study results by evaluating the impact of study quality and other potential sources of heterogeneity. We will conduct a study-by-study exclusion analysis: after removing one study at a time, we will refit the model and calculate the magnitude of change in the SUCRA (Cumulative Ranked Probability) values for each intervention. The results will be considered robust if all changes are <15%. Studies with lower methodological quality will be excluded to determine their impact on the overall results. Furthermore, suppose the preliminary analysis reveals significant heterogeneity (I²> 50%). In that case, meta-regression analysis will explore the association between study-level covariates—such as different electrical stimulation frequencies and effect sizes—to address heterogeneity and inconsistency. By incorporating covariates into the meta-regression model, we will identify and quantify the contribution of potential sources of heterogeneity, thereby providing a more nuanced understanding of the factors contributing to the variability observed in the network meta-analysis results.





2.10 Publication bias

In the present investigation, publication bias will be systematically evaluated through funnel plot analysis and Egger’s regression test when the number of included studies reaches a minimum threshold of 10. The funnel plot methodology will offer a graphical assessment of potential publication bias by plotting effect sizes against their corresponding standard errors, with asymmetry in the distribution of studies indicating possible bias. Complementing this visual approach, Egger’s linear regression test will quantitatively assess publication bias by examining whether the regression intercept significantly deviates from zero through a weighted regression analysis. It should be noted that the statistical power of Egger’s test may be limited when applied to smaller study samples (n<10); however, the combined application of both funnel plot analysis and Egger’s test will provide a robust and comprehensive approach to publication bias assessment in meta-analytic studies (37, 38).




2.11 Grading the strength of evidence

In this investigation, we plan to employ the Grading of Recommendations, Assessment, Development, and Evaluation (GRADE) framework, utilizing the online GRADE tool (https://gradepro.org/) to provide methodological support for systematically and separately assessing the credibility of each outcome across three evidence types in NMA: direct evidence, indirect evidence, and network evidence. Definitions of the three evidence types are clarified first: direct evidence refers to effect estimates from head-to-head randomized controlled trials (RCTs) comparing two interventions; indirect evidence denotes effect estimates inferred via a common comparator; network evidence represents integrated effect estimates synthesizing direct and indirect evidence for all interventions in the NMA network. Strict adherence to the grading criteria may result in downgrading of the quality rating due to universal factors (risk of bias, imprecision, publication bias, applicable to all three evidence types) and type-specific factors (inconsistency of effect sizes for direct evidence, transitivity plausibility for indirect evidence, network consistency via node-splitting and structural completeness for network evidence). Evidence strength will be categorized into four distinct levels: high, moderate, low, and very low. High-quality evidence will indicate a high likelihood that the true effect is close to the estimated effect, warranting strong recommendations for clinical practice. Conversely, very low-quality evidence will reflect substantial uncertainty about the true impact, suggesting potential significant differences from the estimated effect (39).




2.12 Ethics and dissemination

This investigation will exclusively utilize data obtained from publicly accessible databases, precluding direct human subjects or public participation involvement. Since that all data will be derived from previously published literature, this study will be exempt from requiring formal ethical approval from an institutional review board. The research outcomes will undergo rigorous peer review before submission for publication in a reputable scientific journal and will be disseminated through presentations at international academic conferences.





3 Discussion

Depression, a prevalent mood disorder, manifests as persistent low mood accompanied by symptoms including sadness, irritability, sleep disturbances, appetite loss, constipation, and diminished self-esteem, with severe cases potentially exhibiting self-harm or suicidal behaviors (40, 41). While conventional therapeutic approaches, including pharmacotherapy and psychotherapy, remain cornerstone treatments, their limitations—such as adverse effects, non-response in specific patient populations, and protracted treatment durations—necessitate the exploration of alternative interventions. Electrical stimulation therapies, including electroacupuncture and electroconvulsive therapy, have demonstrated efficacy in alleviating depressive symptoms, with multiple paired meta-analyses indicating superior outcomes compared to non-electrical stimulation interventions. This study employs systematic reviews and network meta-analysis (NMA) to establish a comprehensive framework for evaluating the efficacy and safety of diverse electrical stimulation modalities in depression treatment. By synthesizing extant evidence, the study aims to furnish evidence-based guidance for clinical decision-making, facilitate the selection of optimal treatment strategies for patients, and inform future research directions in electrical stimulation therapy for depression.

Several limitations warrant consideration. First, including heterogeneous electrical stimulation therapies with varying parameters (e.g., frequency, intensity, duration) may introduce inter-study heterogeneity, potentially compromising the robustness of the findings. Second, the study population encompasses diverse depressive subtypes (e.g., post-stroke depression, postpartum depression, adolescent depression, major depressive disorder) and comorbid conditions, which may influence treatment outcomes. Finally, restricting trials published in Chinese and English may introduce publication bias. To address these limitations and enhance the reliability and validity of the conclusions, subgroup and sensitivity analyses will be conducted to explore potential sources of heterogeneity. Additionally, the quality of evidence will be rigorously assessed using the GRADE (Grading of Recommendations, Assessment, Development, and Evaluations) criteria.
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