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Editorial on the Research Topic Interdisciplinary approaches to enhancing child and adolescent mental health in schools



1 Introduction

Mental health in childhood and adolescence has become established as a global priority in educational and public health systems. This is due to the alarming increase in emotional, behavioural and social problems that appear at increasingly early ages. This phenomenon not only has immediate implications for students' wellbeing, but also conditions life trajectories in the medium and long term. In this sense, mental health must be understood as a multidimensional construct that integrates emotional, psychological and social components that allow children and adolescents to cope with everyday demands, establish meaningful relationships and actively participate in their environment.

The works included in this special issue, “Interdisciplinary Approaches to Enhancing Child and Adolescent Mental Health in Schools”, provide a broad and complementary view of the determinants and mechanisms involved in child and adolescent mental health. All of them highlight the need to adopt interdisciplinary approaches that integrate individual, family, school and sociocultural factors, as well as to move towards intervention models oriented towards implementation in real contexts.



2 Individual and family factors in child and adolescent mental health

One of the fundamental axes that emerges from the included works is the role of the family environment in the development of psychological wellbeing. Parental involvement, especially in educational activities and early interaction, is often associated with a significant improvement in the child's emotional and behavioural adjustment. It is worth noting that the participation of parents in activities such as shared reading or structured play contributes to the reduction of behavioural problems and the development of socioemotional competencies.

However, these effects are not unidirectional or linear, since evidence has shown that excessive levels of parental involvement can generate the opposite effect, such as increased academic pressure or reduced child autonomy, which can negatively affect psychological wellbeing. This finding underlines the importance of promoting balanced parenting models, based on support, sensitivity and the fostering of autonomy.

In addition, other works in the monograph address the influence of individual factors, such as emotional regulation, motivation or subjective wellbeing, on students' mental health. These studies present a common element, which is the development of socioemotional competencies as a key element for the prevention of psychological problems and the promotion of wellbeing.



3 The school environment as a key context for development

The role of the school environment emerges as one of the most consistent factors in explaining mental health in adolescence. The perception of a positive school climate, characterised by supportive relationships among peers and with teachers, as well as by a safe and inclusive environment, is associated with lower levels of psychological symptomatology and greater overall wellbeing.

The results of the included studies show that specific dimensions of the school climate, such as connection with the school, teacher support and perceived safety, act as protective factors against mental health problems. In particular, school connectedness and adult support are identified as significant predictors of lower levels of psychological distress, while environments characterised by low cohesion or limited support may increase the risk of emotional difficulties.

Likewise, physical activity emerges as a relevant element in the promotion of psychological wellbeing. Evidence indicates that a higher frequency of physical activity is associated with better mental health indicators, including lower levels of anxiety, depression and stress. This finding reinforces the need to integrate physical activity into educational policies and school practices as a key strategy for health promotion.

Other works in the special issue deepen the relationship between the school environment and variables such as engagement, motivation or perceived social support, showing that educational contexts that promote participation, inclusion and a sense of belonging contribute significantly to students' wellbeing.



4 Multidisciplinary teams and organisation of school mental health services

Beyond the classroom context, the organisation of mental health services in schools constitutes a critical element for student care. Multidisciplinary school mental health teams, composed of professionals from different disciplines, play a fundamental role in the detection, intervention and follow-up of cases.

However, evidence shows that these teams face significant organisational challenges. Among them are the lack of resources, ambiguity in professional roles, inefficient communication and the difficulty in coordinating interventions. These limitations can compromise the quality of services and reduce the effectiveness of interventions.

The work included in this special issue by Albright et al. is a clear example. This work provides a relevant contribution by analysing the adaptation of the TeamSTEPPS model to the school context, highlighting the importance of teamwork training, clarity in roles and organisational leadership. Likewise, it identifies key barriers to implementation, such as the lack of institutional priority or misalignment with school objectives, as well as facilitators such as leadership support and teacher motivation.

Other studies included in the monograph reinforce these findings, indicating that the quality of coordination among professionals and the existence of clear organisational structures are determinants for the success of school mental health interventions.



5 Sociocultural perspectives and equity in mental health

A cross-cutting aspect in the included works is the influence of the sociocultural context on child and adolescent mental health. In certain cultural contexts, traditional values can exert both protective and risk effects on psychological wellbeing.

In this sense, some studies in the monograph show that values such as discipline, effort or family cohesion can favour the development of resilience, while norms related to emotional suppression or social pressure may hinder the expression of distress and access to support. This conflict highlights the need to develop culturally sensitive interventions that integrate traditional values with contemporary rights-based approaches.

Likewise, several works highlight the importance of considering equity in access to mental health services, especially in contexts of social vulnerability. Socioeconomic, cultural and territorial inequalities can generate significant barriers to care, which requires the development of specific strategies aimed at reducing these gaps.



6 Implementation science: from knowledge to practice

Another relevant contribution of this special issue is the incorporation of implementation science as a framework to understand and improve the transfer of knowledge into practice. This approach recognises that the effectiveness of interventions does not depend only on their design, but also on their capacity to be implemented effectively in real contexts.

The implementation model developed in the work by Albright et al. illustrates how contextual determinants, implementation strategies and outcomes are interrelated, and how the quality of implementation conditions the effects on students. This approach makes it possible to identify barriers and facilitators, as well as to design strategies adapted to the characteristics of the school context.

Other works in the monograph coincide in pointing out that lack of time, teacher overload or resistance to change constitute frequent barriers, while training, institutional support and adaptation to the context act as key facilitators.



7 Conclusion

Overall, the works included in this special issue provide an integrative and up-to-date view of interdisciplinary approaches to improving mental health in school contexts. The evidence presented reinforces the idea that students' wellbeing is determined by the interaction of multiple factors, ranging from the family and school environment to organisational systems and sociocultural contexts.

The school is thus consolidated as a privileged space for the promotion of mental health, provided that appropriate organisational structures, trained professionals and coherent and sustainable intervention strategies are in place. In this sense, moving towards interdisciplinary, collaborative and implementation-oriented models constitutes an unavoidable challenge for educational systems.

Finally, this monograph highlights the need to continue developing research that not only generates knowledge, but also facilitates its application in practice, contributing to the construction of healthier, more inclusive and equitable educational environments.
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Background: In the last four years, COVID-19 has prompted concerns about children's well-being. While children's physical health may not be severely affected, their psychological well-being is a significant concern. Therefore, we developed an interdisciplinary psychoeducational intervention program for children named CARTOON. The study aimed to assess whether CARTOON helps kindergarten children to better adhere to mandatory hygiene measures, while also investigating its potential to reduce children's anxiety.



Methods: A randomized controlled trial was conducted from January and June 2021 in two Viennese kindergartens involving 53 children aged 3–6 years. Children were randomized into an intervention (specific psychoeducational program) and a control group (routine hygiene practices). CARTOON comprised five sessions covering key hygiene and COVID-19 awareness aspects, facilitated by trained staff. Primary outcomes included changes in children's emotional state and knowledge about COVID-19 and hygiene measures. Secondary outcomes assessed CARTOON's long-term impact on knowledge retention and emotional well-being.



Results: Children in the intervention group showed increased COVID-19 knowledge from baseline to long-term assessment (3.9 ± 2.4 vs. 5.9 ± 2.0, p = .003). Moreover, children in the intervention group demonstrated significantly improved long-term hygiene knowledge compared to baseline (8.2 ± 2.2 vs. 5.9 ± 2.3, p < 0.001). Additionally, anxiety scores significantly decreased in the intervention group post-intervention compared to baseline (2.2 ± 1.7 vs. 5.6 ± 2.5; p = .01). Regression analysis identified higher age, higher maternal education, and lower family mental stress as knowledge acquisition predictors.



Conclusions: Our findings demonstrate the efficacy of our psycho-educational program in enhancing both knowledge about COVID-19 and adherence to hygiene measures among preschool children, while also reducing anxiety related to the pandemic.



Clinical Trial Registration: https://clinicaltrials.gov/ct2/show/NCT04724616.
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1 Introduction

Pandemics have historically marked significant junctures in the course of human history, and the ongoing global spread of the COVID-19 pandemic, caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), underscores the need for proactive measures to address the multifaceted impact on society. While current evidence suggests that children tend to experience milder physical health effects from COVID-19, urgent inquiries are required to comprehend the transmission dynamics and specific risks associated with children (1–3).

Beyond the immediate health implications, the widespread economic and social disruptions resulting from the pandemic pose a substantial risk to the mental health of children. Numerous studies have documented a surge in moderate-to-severe symptoms of anxiety and depression among children and adolescents during the COVID-19 outbreak (4–6). The general threat of the virus, adherence to preventive measures, and routine medical assessments contribute to heightened stress, fostering feelings of fear, depression, and insecurity among young individuals (7, 8).

When the pandemic started, unfolding in waves with unpredictable ends, both parents and educators had to adapt their approaches to imparting knowledge about COVID-19 to children. Preparing for potential restrictions in daily life and instilling protective measures such as mask-wearing, hand hygiene, avoiding face touching, proper sneezing etiquette, and social distancing. Hence, developing effective educational methods would be crucial to navigate potential abrupt changes in daily life, and would equip parents, educators, and children with a communication tool also useful for future events.

In response to this need, drawing inspiration from psycho-educational patient training courses developed for chronic diseases (9), we emphasize the significance of psycho-educational interventions in pediatric care (10). Research indicates that targeted information and the acquisition of coping strategies can alleviate stress and fears, with potential applications in the pediatric context (11). Notably, studies have revealed that children and adolescents often exhibit suboptimal preventive practices compared to adults (12). Cartoon-based interventions have been shown to be highly effective in delivering educational content to young children. They simplify complex concepts, engage children's attention, and enhance retention through visual storytelling and repetition. Studies have demonstrated that animated cartoons significantly improve health-related behaviors in children (13–15). These studies collectively suggest that cartoon-based interventions can offer significant advantages over traditional educational methodologies, including increased engagement, better knowledge retention, and more sustainable behavior change, making them a valuable tool in children's hygiene education (13, 15). Given the effectiveness of this approach, we specifically have developed an interdisciplinary psycho-educational intervention program tailored for children in kindergarten, titled CARTOON (CoronAviRus educaTional prOgram fOr childreN). This initiative aims not only to address the immediate impact of the current pandemic but also to establish a valuable resource for future events, fostering resilience and preparedness among children, parents, and educators alike.

Furthermore, enhancing hygienic knowledge within this age group holds promise not only for managing the current pandemic but also for addressing other seasonal illnesses such as influenza or the common cold. By instilling good hygiene practices early on, the CARTOON program seeks to establish a foundation that contributes to overall health and well-being, offering lasting benefits beyond the challenges posed by the coronavirus pandemic.

The implementation of the specialized CoronAviRus educaTional prOgram fOr children (CARTOON) encompassed multiple objectives. Firstly, the study aimed to assess the effectiveness of our educational training program, grounded in cartoon heroes, in enhancing adherence to hygiene measures among preschool children (aged 3–6 years) amid the pandemic. A secondary objective involved the endeavor to bolster children's sense of competence and self-efficacy, with the ultimate goal of mitigating feelings of helplessness and fear. Additionally, the study seeks to evaluate the enduring impact of CARTOON by examining the retention of acquired theoretical and practical knowledge three months post-completion of the educational program.



2 Materials and methods


2.1 Setting and participants


2.1.1 Study registration

The protocol for our randomized controlled study was pre-registered on clinicaltrials.gov (https://clinicaltrials.gov/ct2/show/NCT04724616).



2.1.2 Study location

This prospective randomized controlled trial took place in two kindergartens located in Vienna, Austria. The first kindergarten comprised four groups, each with 30 children, while the second had three groups, each with 30 children.



2.1.3 Randomization process

Probands were randomized at a 1:1 ratio to the study group (Intervention Group: n = 26) or the control arm (Control Group: n = 27) by using the Randomizer for Clinical Trials tool developed at the Medical University of Graz (https://www.randomizer.at). To minimize potential confounding effects related to age, participants were stratified into predefined age groups before randomization. Age stratification was performed by categorizing participants into age strata (e.g., 3–4 years, 5–6 years) to ensure a balanced distribution across study groups.

Within each age stratum, participants were randomly assigned to either Group A or Group B in a 1:1 ratio using. Depending on the randomization outcome (intervention group vs. control group), children either underwent the CARTOON psycho-educational training (intervention group) or received no specific training (control group) (Figure 1). Children assigned to the control group did not participate in the structured CARTOON psychoeducational intervention; instead, they continued receiving only the routine hygiene education provided by kindergarten teachers, which typically included regular reinforcement of standard practices such as proper handwashing before meals, after restroom use, and following other basic hygiene routines commonly emphasized in early childhood education settings. Both the intervention and control groups underwent assessments before and after the one-week intervention phase. Additionally, assessments for both groups were conducted three months post-intervention to evaluate the impact of CARTOON on emotional well-being and retention of acquired theoretical and practical knowledge (Figure 1).


[image: Flowchart showing random assignment of participants into two groups: IG (n equals 26) receiving cartoon training, and CG (n equals 27) receiving no training. Both groups have baseline testing, short-term assessment after one week, a pause, and long-term assessment after three months.]
FIGURE 1
Timetable of the study.




2.1.4 Preliminary conference

Before commencing the study, a parent-teacher conference was held to disseminate information about CARTOON and address potential queries from teachers and parents.



2.1.5 Inclusion criteria

Children aged three to six years attending kindergarten, whose parents provided consent, were eligible for inclusion. Participants were required to have sufficient German language skills for study inclusion.



2.1.6 Exclusion criteria

Participants unable to complete any of the training exercises due to physical limitations were excluded. Additionally, individuals and parents with poor German language knowledge and proficiency to comprehend the psychoeducational training instructions were excluded from the study.

A Consort Flow Diagram is provided in Figure 2.


[image: Consort flow diagram illustrating participant progression through a randomized trial: sixty-five assessed for eligibility, eight excluded, and fifty-seven randomized. Intervention arm had twenty-six allocated and analyzed, with one excluded. Control arm had thirty-one allocated, four did not receive the intervention, twenty-seven analyzed, with three excluded. No losses to follow-up or intervention discontinuations reported.]
FIGURE 2
CONSORT flow diagram.





2.2 Coronavirus educational program for children (CARTOON)

Our CARTOON program, an interdisciplinary psychoeducational intervention, unfolds over five instructive sessions, each addressing key aspects of hygiene and COVID-19 awareness (Supplementary Material) (16). These sessions cover topics such as hand hygiene, facial contact avoidance, sneezing etiquette, mask-wearing, and social distancing. To make the learning experience engaging and child-friendly, we utilize specialized exercises and games. For ease of accessibility, the full English translation of our CARTOON program is provided in the Supplementary Material.

Our program introduces the “CCP heroes” (Supplementary Material). These heroes, namely Captain Soapy Hands, Mister Sneeze, Do not Touch Tina, Flying Mask-up Mona, and Hero of the Distance, are depicted in a comic style designed by Dr. Philipp Steinbauer at the Comprehensive Center for Pediatrics (CCP) of the Medical University of Vienna. The CCP heroes effectively convey fundamental rules to prevent the spread of SARS-CoV-2. Posters featuring these self-designed heroes were prominently displayed in the kindergarten environment, serving as regular reminders for children to adhere to hygiene measures.

Moreover, our psychoeducational program spanned five days, with each daily session lasting 60 min. Conducted in groups of up to six children, the sessions were facilitated by trained staff members, ensuring an interactive and informative learning experience. To minimize response bias, interviewers were trained to use neutral phrasing, avoid leading questions, and ensure a comfortable, non-judgmental environment. Visual aids (such as illustrations) were incorporated to support understanding. Additionally, children were encouraged to provide their own answers without external influence from peers or caregivers. Participant adherence to the program was monitored throughout the intervention. Attendance records were maintained for each session, and completion rates were assessed at the end of the program. There were no additional drop-out rates during the study period.



2.3 Questionnaires


2.3.1 Socioeconomic questionnaire

All parents of the participants completed a questionnaire collecting socioeconomic data including age, profession, and family living situation. The questionnaire was completed at the start of the study before the intervention phase (Figure 1).



2.3.2 COVID-19 quiz

The quiz consisted of a 12-item questionnaire and covers theoretical and practical knowledge about viral infections and hygiene measures. Content validity of the knowledge test was reviewed by an expert panel consisting of three psychologists with expertise in children health, one kindergarten teacher, and one pediatrician.

The quiz was completed by children, parents, and teachers at baseline, immediately after, and three months after the intervention phase by both the control group and intervention group participants. In addition, all included children and teachers completed the quiz three months after the intervention phase (Figure 1). While one point was awarded for each correct answer, no points were awarded for each incorrect answer.

Since children of this age lack the ability to complete a questionnaire independently, a psychologist conducted interviews with the children and filled out the questionnaire on their behalf. An overview of a translated version into English of the COVID-19 quiz is provided in the Supplementary Material.


2.3.2.1 Emotional scale

Since it is often hard for children to describe their own feelings with words, we used three of the emotional scales of Gräßler et al. (17). These scales use child-friendly illustrated pictures and can be used to support the children in naming their feelings including emotional wellbeing, fear, and burden.





2.4 Outcomes


2.4.1 Primary outcome

The primary outcome was the change in the children's emotional state and knowledge before and after participation in the educational program. To evaluate the emotional and knowledge outcome of children we employed two assessment tools. For the assessment of emotional wellbeing, fear, and burden during the pandemic we used an emotional scale which measures anxiety. Furthermore, we investigated the impact of CARTOON on the participants' theoretical understanding and hygiene practices related to COVID-19 with a quiz.



2.4.2 Secondary outcome

Our secondary outcome was the long-term impact of CARTOON three months after the educational program. We investigated if the psychoeducational intervention impacts emotional and knowledge outcome, as well as retention of acquired theoretical and practical knowledge three months after the intervention. In addition, we investigated which covariates influence the knowledge regarding COVID-19 and hygiene measures.




2.5 Statistical analysis

Descriptive statistics were used to summarize baseline characteristics of recruited participants. In order to test differences between the two groups with regard to theoretical and practical knowledge, as well as emotion t-tests for independent samples were performed.

Categorical variables are in absolute frequencies and percentages. Continuous variables are listed in means and standard deviations and were presented in tables. For the analysis of covariates to predict knowledge regarding COVD-19 and hygiene measures a linear regression model was performed. The following covariates were included: age, gender, education of mother, number of children in the household, cramped living conditions, and mental stress in the family. Statistical analysis was performed using SPSS 24 (IBM Corporation, Armonk, NY, USA). A p-value of < 0.05 was considered as statistically significant.


2.5.1 Sample size calculation

Sample size estimation was based on a previously published meta-analysis by Taylor et al. examining the relationship between science education interventions and effect sizes (18). According to this meta-analysis we assumed a minimum effect size of 0.37. Based on an alpha of.05, sample size estimates indicated that we would be able to detect a difference with a sample size of 52, based on an effect size of 0.37 at a power of. 80. However, as no previous research was available on which to accurately base these effect sizes, these estimates were considered as vague approximations.





3 Results

Of the 57 children initially enrolled in the study (26 intervention, 31 control), complete assessment data were only available for 53 participants. Four children from the control group were excluded from the final analysis due to entirely missing assessment data. Thus, the final analyzed sample consisted of 26 children in the intervention group and 27 children in the control group. Therefore 53 children finished the CARTOON educational program between January and May 2021. Table 1 shows the population characteristics of study participants, while Table 2 provides the socioeconomic characteristics of the parents including age, education, language, and living conditions. There were no significant differences between the intervention and control groups regarding population and socioeconomic characteristics.


TABLE 1 Baseline characteristics.

[image: Table comparing child characteristics between control group (twenty-seven participants) and intervention group (twenty-six participants), including gender, mean age, age distribution, and corresponding p-values, with no statistically significant differences reported.]


TABLE 2 Socioeconomic characteristics.

[image: Table comparing socioeconomic characteristics between control and intervention groups, divided by parents’ gender. Categories include parental age, nationality, spoken language, marital status, education, siblings, living conditions, quality of living, financial conditions, childcare support, and family burden, with p-values indicating statistical significance for each comparison.]


3.1 Baseline assessment

Fifty-three children completed the baseline assessment including the corona quiz and the assessment of anxiety (Table 3). There were no significant differences between the control and intervention group when comparing the means of theoretical knowledge about COVID-19 (4.1 ± 2.3 vs. 3.9 ± 2.4; p = .76) and hygiene knowledge (6.3 ± 2.3 vs. 5.9 ± 2.3; p = .53) at baseline. Moreover, we did not find a difference between the control and intervention group regarding overall anxiety (1.3 ± 2.9 vs. 1.1 ± 1.7; p = .77) and anxiety regarding COVID-19 (5.1 ± 3.8 vs. 5.6 ± 2.5; p = .57) at baseline. However, when comparing overall anxiety with anxiety regarding COVID-19 within the groups there was a statistically significant difference in both groups (control group: 1.3 ± 2.9 vs. 5.1 ± 3.8, p = .01; intervention group: 1.1 ± 1.7 vs. 5.6 ± 2.5, p < .01) (Table 3).


TABLE 3 Knowledge outcomes.

[image: Data table compares control and intervention groups’ knowledge about COVID-19, hygiene measures, and anxiety scores at baseline, short term, and long term with provided means, standard deviations, p-values, and significance notations.]



3.2 Short-term assessment (immediately after CARTOON)

Fifty-three children completed the short-term assessment (Table 3). There were no significant differences when comparing the baseline knowledge about COVID-19 with the short-term knowledge about COVID-19 within the control group (4.1 ± 2.3 vs. 4.0 ± 1.9; p = .86) as well as the intervention group (3.9 ± 2.4 vs. 4.6 ± 1.9; p = .27). When comparing the baseline knowledge about hygiene measures with the short-term knowledge about hygiene measures, no significant differences within the control (6.3 ± 2.3 vs. 6.2 ± 2.0; p = .86) and intervention group (5.9 ± 2.3 vs. 6.3 ± 2.6; p = .58) were found.

Participants in the intervention group exhibited significantly lower anxiety scores after the short-term assessment when compared with the baseline assessment (2.2 ± 1.7 vs. 5.6 ± 2.5; p = .01). However, there was no significant difference within the control group when comparing the baseline scores of COVID-19 related anxiety with short-term scores (5.1 ± 3.8 vs. 4.9 ± 3.1; p = .39) (Table 3).



3.3 Long-term assessment (3 months after CARTOON)

Fifty-three children completed the long-term assessment (Table 3). Control group children showed no significant differences in knowledge about COVID-19 when comparing the baseline with the long-term assessment scores (4.1 ± 2.3 vs. 4.4 ± 2.0, p = .60). However, children assigned to the intervention group showed an increase in knowledge about COVID-19 when comparing baseline and short term scores (3.9 ± 2.4 vs. 5.9 ± 2.0, p = .003).

There were no significant differences in knowledge about hygiene measures when comparing the baseline (6.3 ± 2.3) with the long-term assessment scores (6.7 ± 2.3; p = .51). However, children included in the intervention group showed significantly better knowledge about hygiene measures in the long-term assessment when compared to the baseline assessment scores (7.2 ± 2.2 vs. 5.9 ± 2.3, <0.001).



3.4 Regression analysis

Results of multivariable linear regression analysis of risk factors to predict knowledge scores about COVID-19 and hygiene measures are provided in Table 4. Lower age of the children and lower education of the mother were both significantly predictive for lower knowledge regarding COVID-19 and hygiene measures in children. In addition, mental stress in the family was also associated with lower knowledge regarding COVID-19 and hygiene measures (Table 4).


TABLE 4 Linear regression model.

[image: Table displays estimates and p-values for factors influencing knowledge of COVID-19 and hygiene measures. Statistically significant predictors include age and education of mother for both knowledge areas, and mental stress in the family. Asterisks denote significance at p less than 0.05.]




4 Discussion

The COVID-19 pandemic had profound effects on both physical and mental health, particularly among children. The prolonged disruption of daily routines, school closings, social isolation, and increased stress levels have contributed to a rise in mental health challenges among children (19). Studies have shown increased rates of anxiety, depression, post-traumatic stress symptoms, and behavioral difficulties in children and adolescents during the pandemic (6, 20–22).

In this study, we introduced a psychoeducational program in kindergartens, to develop effective educational strategies for preparing children, parents, and teachers to navigate the challenges presented by the ongoing pandemic. The educational program contributed to a significant knowledge increase about COVID-19 and hygiene measures three months after the intervention. Moreover, the intervention leads to a significant reduction in anxiety scores related to COVID-19. In our regression model, lower age of children, lower education of the mother and presence of mental stress in the family were significantly predictive of lower knowledge regarding COVID-19 and hygiene measures. To our knowledge, this is the first randomized controlled trial, investigating the impact of an educational program on knowledge, hygiene practices, and anxiety levels regarding the COVID-19 pandemic among kindergarten-aged children.

Schools and kindergartens play a crucial role in providing a structured environment for children to learn and develop social skills such as self-confidence, friendship, empathy, respect, and responsibility. This enables them to become active members of a community based on solidarity. Paakkari and Okan emphasized the importance of enhancing health literacy within educational settings (23). After the pandemic we have to rethink the role of the kindergarten and school. Teachers should proactively promote health among children from an early age by encouraging healthy habits like personal hygiene (24).

When targeting kindergarten children and school children with health messages, it is crucial to incorporate positive, engaging, entertaining, fun, and humorous elements while ensuring age-appropriate accuracy. Cartoons, popularized by Disney have a long history promoting learning and interaction in children (25). In particular, cartoons have demonstrated significant value, as they can effectively reinforce desired behaviors through direct observation, a critical aspect of behavioral learning (26–28).

To address the urgent need for targeted COVID-19 prevention messages for kindergarten children, it is logical to employ an entertainment education approach based on cartoons. With our CARTOON, we provide a successful free education intervention-package consisting of five heroes including exercises about hygiene measures and knowledge about COVID-19. The full program is included for download in the Supplementary Material.


4.1 Impact of CARTOON on knowledge

To the best of our knowledge, there is currently only one cartoon-based educational program on hygiene measures for children. However, it is important to note that that program, named “The Magic Glasses,” does not function as an educational intervention against COVID-19. Instead, it serves as a hygiene education intervention package specifically designed to prevent worm infections in Chinese schoolchildren (28). In contrast, the CARTOON program effectively conveys fundamental rules to prevent the spread of SARS-CoV-2, and could be easily adapted to other situations associated with the spread of respiratory pathogens, showing propensity to generalizability. CARTOON has demonstrated a significant enhancement in knowledge about COVID-19 and adherence to preventive measures three months post-intervention. This suggests its potential as a valuable tool for future pandemics. By employing child-friendly teaching methods and engaging visuals, we effectively communicated information to preschool children, facilitating a deeper understanding of knowledge and preventive measures. Despite the notable impact of our educational program on knowledge, the regression model highlights two key factors that warrant further consideration. Specifically, the age of the participant and maternal education emerged as particularly influential in the process of knowledge acquisition. In fact, children's ability to form a real representation of important life events develops gradually. Around the ages 3–5, children start to understand basic concepts, but a more nuanced understanding typically develops between the ages 7–10 (29, 30). As children grow and their cognitive abilities mature, they progress from concrete thinking, which is focused on tangible, observable things, to abstract thinking, which involves understanding symbols, metaphors, as well as hypothetical, and more complex situations. Abstract thinking strongly relates to the maturation of cognitive abilities, the latter particularly mediated by surrounding factors such as maternal education (30). Maternal education, in particular, has been found to have a significant impact on various aspects of children's knowledge acquisition and overall development, including: cognitive development, language development, educational attainment, social and emotional behavior, and nutrition (31–33).



4.2 Impact of CARTOON on anxiety

Usually, knowledge can have a significant impact on psychic well-being in various ways. When individuals have clear, reliable knowledge about a situation, they are better equipped to understand potential risks and develop effective coping strategies. Ambiguity and uncertainty, on the other hand, can contribute to heightened anxiety. The same is true in the context of health care and crisis situations (34–36).

The COVID-19 pandemic has not only posed significant physical health risks but has also had a substantial impact on the mental well-being of individuals, including children.

Importantly, our CARTOON intervention not only focused on knowledge acquisition but also addressed children's emotional well-being. Participants in the intervention group experienced a significant reduction in anxiety scores related to COVID-19, whereas the control group did not show significant changes. This finding suggests that CARTOON not only provided children with knowledge but also helped alleviate their fears and anxiety surrounding the pandemic. Interestingly, higher levels of COVID-19-related knowledge and knowledge about preventive measures were associated with reduced emotional and behavioral problems in children in a study by Wang and colleagues (37). This is also in line with a study by Zhou and colleagues who showed a high prevalence of psychological health problems among adolescents, which were negatively associated with the level of knowledge about COVID-19 (5). By using child-friendly illustrated pictures and engaging teaching sessions, we created an environment where children felt empowered and equipped to cope with the challenges posed by the virus.



4.3 Limitations

Our study has several limitations. First, our sample size was relatively small, which may limit the generalizability of the findings. Although the results demonstrate significant improvements in hygiene knowledge and anxiety reduction, larger-scale studies are required to validate these effects in broader populations. Additionally, the study only included a three-month follow-up, making it difficult to assess the long-term retention of knowledge and behavior change.

Second, the study was conducted in two kindergartens in Vienna, Austria. The specific cultural and educational context may influence the results, and the findings might differ in other settings or different countries with variations in educational systems, and cultural differences in health education approaches. Third, the emotional scales and quizzes, while adapted for children, may still have limitations in accurately capturing the full range of emotions and knowledge in young children. However, we have used only validated tools in order to minimize this bias.

Another potential limitation of this study is the possibility of response bias in children's interviews. Due to their developmental stage, young children may interpret questions differently, provide socially desirable answers, or be influenced by the interviewer's phrasing or demeanor. While efforts were made to minimize these biases through structured interview techniques, neutral questioning, and the use of visual aids, the possibility of misinterpretation or response distortion cannot be entirely ruled out.

In addition, other factors, such as prior exposure to hygiene education or parental attitudes toward hygiene, may also play a role in shaping children's knowledge and responses to the intervention. Since these data were not collected in this study, their potential influence on the results remains unknown.




5 Conclusions

The results of our study have important implications, revealing that a cost-effective and easily accessible brief intervention can effectively educate and empower the public during and beyond the COVID-19 pandemic. We promote the importance of health education and primary prevention of infectious diseases in kindergarten settings. Our goal as to raise awareness about the significance of these measures and their continued relevance in a post-pandemic context. By instilling good hygiene practices early on, the CARTOON program seeks to establish a foundation that contributes to overall health and well-being of preschool children, offering lasting benefits beyond the challenges posed by the COVID-19 pandemic.

While our findings suggest that a cartoon-based intervention is effective in improving hygiene knowledge and reducing anxiety in preschool children, further research is necessary to assess its applicability in diverse cultural and economic contexts. Future studies should explore feasibility, adaptability, and scalability before large-scale implementation is considered.

Public health authorities should consider incorporating an educational intervention, similar to the one employed in our study, as a means to empower communities and foster significant changes in behavior.
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Objective: This study examined racial and ethnic disparities in mental health service use, social support, and telemedicine access among U.S. adolescents between 2019 and 2022.
Methods: We analyzed nationally representative data from 2019 to 2022 National Health Interview Survey (NHIS) Sample Child Interview, focusing on adolescents aged 12–17. Multivariate logistic regression models with survey weights were used to assess disparities in outcomes by race and ethnicity.
Results: From 2019 to 2022, despite rising mental health needs, Black, Hispanic, and Asian adolescents were significantly less likely than White peers to take prescription medications (7–12 percentage points lower, p < 0.001), receive therapy (4–12 percentage points lower, p < 0.001), or receive both treatments (4–7 percentage points lower, p < 0.001). Hispanic and Asian adolescents were also 9 and 15 percentage points less likely (p < 0.001), respectively, to report receiving community support, while Black and Asian adolescents were 8 and 6 percentage points less likely (p < 0.001), respectively, to have had a virtual healthcare appointment.
Conclusions: Access to mental health services, virtual care, and community support remains disproportionately limited for racial and ethnic minority adolescents, even as overall mental health needs have worsened across all groups during the COVID-19 pandemic. The underuse of virtual care and community support among Hispanic and Asian adolescents underscores the urgent need for culturally responsive strategies to promote accessible and personalized mental health care for all adolescents.
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Introduction

Adolescent mental health issues are an increasing public health concern. In 2021, approximately 3.7 million U.S. adolescents aged 12–17 experienced at least one major depressive episode in the past year, representing 14.7% of this age group (1). Adolescence is a crucial stage of development, as mental health challenges during this period can lead to more severe mental health issues in adulthood (2). Racial and ethnic disparities in mental health care access have been well-documented. Between 2010 and 2017, studies showed that Black and Hispanic adolescents faced significant disparities in psychotropic medication use compared to White adolescents, and this gap worsened over time (3). The COVID-19 pandemic and associated quarantines exacerbated vulnerability to mental health problems among adolescents overall (4, 5). However, there is limited recent evidence on patterns of mental healthcare utilization since the pandemic.

Emerging research highlights potential strategies to mitigate the adolescent mental health crisis. For instance, social support has been shown to positively impact mental health outcomes (6). In addition, telemedicine and virtual interventions have demonstrated effectiveness in improving behavioral health (7–9). While telehealth services expanded significantly during the pandemic, evidence regarding telemedicine use among adolescents remains limited (7).

The objective of this study is to investigate racial and ethnic disparities in mental health service utilization, social support, and telemedicine use among U.S. adolescents from 2019 to 2022. We hypothesize that racial and ethnic minority adolescents continue to face significantly lower odds of accessing mental health services, while mental health challenges have worsened across all racial and ethnic groups since the onset of the COVID-19 pandemic.

To guide our model specification and test this hypothesis, we applied Andersen's Behavioral Model of Health Services Use (8). This framework covers three domains: predisposing factors (e.g., race/ethnicity, age), enabling factors [e.g., socioeconomic status (SES), insurance coverage], and need-based factors (e.g., health conditions). These domains are particularly relevant for understanding disparities in adolescent mental healthcare utilization. For example, compared to their White counterparts, Black and Hispanic adolescents are more likely to live in households with lower income, lower parental education, and limited health insurance coverage (9, 10). These SES-related barriers may hinder access to mental health services and contribute to delays in recognizing and responding to mental health issues (9, 11).

In addition to mental healthcare, community-level social support is a key protective factor for adolescent mental health. Research has shown that strong social support is associated with lower rates of depressive symptoms and greater life satisfaction among youth (12). However, the COVID-19 pandemic significantly limited social interaction, and adolescents without access to adequate support, experienced worse mental health outcomes, including signs of accelerated brain aging (4, 13). Moreover, cultural factors may influence how adolescents engage with social support networks. For instance, Hispanic and Asian American adolescents may be less likely than their White peers to seek or receive community-based support due to cultural norms, stigma, or systemic barriers (14). Therefore, we further hypothesize that the association between community social support and mental health outcomes differs by race and ethnicity. Our study aligns with national public health priorities such as Healthy People 2030, which emphasizes the importance of reducing disparities and addressing social determinants of health (15).



Materials and methods

Our study utilized data from the National Health Interview Survey (NHIS) Sample Child Interview, focusing on adolescents aged 12–17. The NHIS Sample Child Survey conducts annual interviews with a nationally representative sample of households, collecting health information about children from their parents or guardians. For this study, we used data collected between 2019 and 2022. The outcome measures, including mental healthcare utilization, span across each survey year (16, 17).


Outcome measures

This study focused on three primary outcome domains: mental health service utilization, community support, and telemedicine use. Mental health service utilization was measured based on whether the adolescent: (a) took prescription medication for issues related to emotions, concentration, behavior, or mental health; (b) received counseling or therapy from a mental health professional (e.g., psychiatrist, psychologist, psychiatric nurse, or clinical social worker); and (c) received both therapy and medication in the past year. These three outcomes were available in interviews conducted from 2019 to 2022.

Community support was assessed using two measures: (1) whether the adolescent received the social and emotional support they needed, and (2) whether the adolescent had at least one adult, other than a parent or household member, in their school, neighborhood, or broader community who made a positive and meaningful difference in their life. These variables were coded as 1 if the respondent answered “always,” and 0 otherwise. These outcomes were available in interviews conducted from 2021 to 2022.

Telemedicine use was measured by whether the adolescent had a video or phone appointment with a doctor, nurse, or other health professional in the past 12 months. This outcome was available in interviews conducted from 2020 to 2022.



Independent measures

The key independent variables in this study were informed by Andersen's Behavioral Model of Health Services Use and prior literature on adolescent mental health. The primary variable of interest was race and ethnicity, categorized as non-Hispanic White (White), non-Hispanic Black (Black), non-Hispanic Asian (Asian), and Hispanic. Additional covariates included age, sex, nativity (whether the adolescent was born in the U.S.), type of health insurance, self-reported general health, family income, parental highest level of education, parental marital status, and urban vs. rural residence. We also included year indicators to adjust for temporal trends over the study period.

To account for health needs, we controlled for adolescents' self-reported general health status. To further capture mental health needs, we included a parent-reported measure of depressive frequency, based on the NHIS survey question: “How often does [the adolescent] seem very sad or depressed? Would you say daily, weekly, monthly, a few times a year, or never?”



Analysis

This study focused on mental health service utilization among adolescents. First, we plotted the parent-reported frequency of depressive symptoms by race and ethnicity from 2019 to 2022 as a proxy for trends in mental health needs. We then summarized the sociodemographic characteristics of adolescents by racial and ethnic groups.

To examine associations between race/ethnicity and each outcome of interest, we conducted multivariate logistic regression analyses, controlling all covariates described above. We report average marginal effects (AMEs) to aid interpretation. All analyses incorporated NHIS survey weights to ensure nationally representative estimates.

We also conducted sensitivity analyses to assess the robustness of our findings. We excluded the parent-reported frequency of feeling depressed, recognizing that parental perception may not accurately reflect the adolescent's internal experience (see Appendix 1). In addition, screen time has been identified in prior research as a factor associated with poorer mental health outcomes (18). We included a control for screen time, defined as whether the adolescent spent more than two hours per day on a device for social or entertainment purposes (e.g., playing games, watching videos, using social media, or browsing the internet; see Appendix 2) (12). Our findings remained consistent across these alternative model specifications.

All analyses were conducted using Python, specifically the Pandas (version 2.0.3) and Statsmodels packages. Survey weights were applied throughout to maintain national representativeness. This study used publicly available, de-identified NHIS data and was therefore exempt from human subject research review.




Results

We first analyzed three main utilization measures using data from the NHIS Sample Child files from 2019 to 2022, focusing on adolescents aged 12–17. The pooled sample across 4 years included adolescents identified as White, Black, Hispanic, or Asian, with a total sample size of N = 10,974. After excluding 259 cases (approximately 2%) due to missing values on covariates, the final analytic sample was N = 10,715, consisting of 5,981 White, 1,186 Black, 2,804 Hispanic, and 744 Asian adolescents.

The outcomes “emotional/social support available” and “presence of community support” were available only in 2021 and 2022, with an initial sample of N = 5,532. After accounting for missing data, the final analytic samples were N = 5,393 for emotional/social support and N = 5,403 for community support, with approximately 2% missingness in each.

The outcome “had any virtual care” was available from 2020 to 2022, with an initial sample of N = 7,733. The final analytic sample for telemedicine use was N = 6,117, based on whether the parent reported that the adolescent had any healthcare appointment during the reference period.

Figure 1 shows the frequency of feeling depressed among adolescents during this period, disaggregated by race and ethnicity. Among White adolescents, the percentage reporting never feeling depressed dropped from 63% to 55%. This decline was even more pronounced among Black adolescents (79%−62%), Asian adolescents (76%−59%), and Hispanic adolescents (74%−64%). Meanwhile, the share of Black, Hispanic, and Asian adolescents reporting feeling depressed a few times a year rose by 8, 5, and 4%, respectively, compared to a 3% increase among White adolescents. Additionally, Black adolescents reporting feeling depressed monthly increased dramatically, from 2% to 11%. Similarly, the proportion of Hispanic and Asian adolescents reporting feeling depressed monthly doubled, rising from 3% to 7%.


[image: Four line graphs display self-reported substance use frequency among White, Black, Hispanic, and Asian adolescents from 2019 to 2022. Each graph shows proportions for daily, weekly, monthly, few times a year, and never. Across all groups, "never" consistently remains the highest proportion and declines slightly over time, while other usage frequencies show minor increases or remain stable. Key trends are similar across ethnic groups.]
FIGURE 1
 How often seems sad or depressed. Data: Our study used the 2019–2022 National Health Interview Survey's (NHIS) Sample Child Interview and focused on adolescents aged 12–17. How often an adolescent seemed very sad or depressed was measured on a scale from 1 to 5, with 1 being daily, 2 weekly, 3 monthly, 4 a few times a year, and 5 never.


Table 1 shows that 12% of adolescents received therapy from a mental health professional, 15% took medication for their mental health, 8% received both therapy and medication, 77% always had social support, 89% received community support, and 20% had a virtual general health appointment. Variations by race and ethnicity were observed. Compared to White adolescents, Black, Hispanic, and Asian adolescents had lower frequencies of taking mental health medication, receiving therapy, or utilizing both therapy and medication. For instance, 16% of White adolescents reported taking medication, compared to 8% of Black, 7% of Hispanic, and 3% of Asian adolescents (p < 0.001). Hispanic and Asian adolescents were also significantly less likely to have community support compared to White and Black adolescents (p < 0.001). Furthermore, approximately 22% of White adolescents reported having a virtual medical appointment, followed by Hispanic (19%), Asian (16%), and Black adolescents (13%) (p < 0.01).


TABLE 1 Sample characteristics of adolescents by race and ethnicity.

[image: Table displaying means and standard deviations of mental health outcomes, independent variables, self-reported health, family income, parent education, and insurance for all, White, Black, Hispanic, and Asian adolescents, with p-values comparing non-White groups to White adolescents using National Health Interview Survey data.]

After controlling for confounding variables, Table 2 shows significant racial and ethnic disparities in mental health treatment. Compared to White adolescents, Black (OR = 0.45, p < 0.001), Hispanic (OR = 0.44, p < 0.001), and Asian adolescents (OR = 0.17, p < 0.001) were less likely to use prescription drugs for mental health. Similarly, Black (OR = 0.60, p < 0.001), Hispanic (OR = 0.58, p < 0.001), and Asian adolescents (OR = 0.16, p < 0.001) were less likely to receive therapy, and all three groups were significantly less likely to receive both treatments (OR = 0.55, 0.58, and 0.20, respectively; p < 0.001). Additionally, adolescents with better reported general and mental health and those without insurance were less likely to access mental health treatment.


TABLE 2 Racial and ethnic differences in mental health care utilization among U.S. adolescents.

[image: Data table displaying odds ratios, confidence intervals, and significance values for associations between demographic, health, family, insurance, and year variables with mental health medication use, therapy, and combined treatment among adolescents, organized by category and outcome.]

Compared to White adolescents, Hispanic (OR = 0.34, p < 0.001) and Asian adolescents (OR = 0.23, p < 0.001) were significantly less likely to receive community support (Table 3). Additionally, Asian adolescents were less likely to receive social or emotional support compared to White adolescents (OR = 0.71, p < 0.05). No significant differences were observed in receiving social or community support between White and Black adolescents. However, Black (OR = 0.59, p < 0.01) and Asian adolescents (OR = 0.59, p < 0.01) were significantly less likely than White adolescents to have a virtual appointment.


TABLE 3 Outcomes of virtual care and social support among US adolescents.

[image: Table comparing odds ratios with confidence intervals and p-values for virtual care, emotional or social support, and community support among adolescents by race and ethnicity; white adolescents are the reference group in each column.]

Table 4 reports the AMEs based on the regression results from Tables 2, 3. The AMEs indicate that, on average, Black, Hispanic, and Asian adolescents were 7, 8, and 12 percentage points less likely (p < 0.001), respectively, to take prescription medication for mental health issues compared to White adolescents, controlling for other factors. Similar patterns were observed for receiving therapy and for receiving both medication and therapy. Black adolescents were also 8 percentage points less likely (p < 0.001) to have had any virtual care. In terms of community support, Hispanic and Asian adolescents were 9% and 15% points less likely (p < 0.001), respectively, to report having at least one adult, other than a parent or household member, in their school, neighborhood, or broader community who made a positive and meaningful difference in their life.


TABLE 4 Average marginal effects on mental healthcare utilization, virtual care, and social support among adolescents.

[image: Table comparing average marginal effects (AME), 95% confidence intervals, and p-values by race and ethnicity for adolescents receiving mental health care, virtual care, and support, with White as the reference group. Black, Hispanic, and Asian adolescents consistently show lower access, with negative AMEs and statistically significant differences in most outcomes. Data are from the National Health Interview Survey, 2019–2022.]



Discussion

The results of our study show that access to mental health services, virtual care, and community support remains disproportionately limited for racial and ethnic minority adolescents, even as overall mental health needs have worsened across all groups during the COVID-19 pandemic, a pattern that is consistent with the literature prior to the pandemic (9–11).

Using Andersen's Behavioral Model, we accounted for SES such as family income, parental education, and insurance coverage. As shown in our results, higher parental education and insurance coverage were generally associated with greater mental health service utilization. Nevertheless, even after controlling for these socioeconomic factors, we continued to observe significant racial and ethnic disparities, suggesting the influence of additional unmeasured factors. Cultural norms and stigma may play a key role. For example, mental health concerns are often underreported in minority communities due to cultural beliefs that discourage open discussion of emotional distress (19). Furthermore, racial and ethnic minority families may face structural barriers to accessing timely diagnosis and treatment for depression, including language barriers, healthcare navigation challenges, provider bias, and a lack of culturally competent care (20). Stigma related to depression has also been shown to vary by race and ethnicity, potentially contributing to underutilization of services (19–22).

Although we controlled for mental health needs, our analysis relied on a parent-reported proxy for depressive symptoms due to the absence of objective diagnostic data in the survey. It is important to note that the frequency of feeling depressed perceived by parents may not fully align with adolescents' lived experiences. To more accurately capture disparities and inform effective interventions, future research should incorporate culturally sensitive, adolescent-reported measures of mental health.

Community social support has been widely recognized as an important protective factor in promoting adolescent mental health (9, 23). For example, research has shown that social support can moderate the negative impact of depression on physical health among Hispanic youth (24). In our study, Hispanic and Asian adolescents were significantly less likely to report receiving community support. These findings are consistent with existing literature, which suggests that the mental healthcare system may not fully account for culturally influenced help-seeking behaviors among Hispanic and Asian American adolescents (25).

Literature also suggests that Hispanic and Asian American youth may be more inclined to rely on peers and express themselves more openly with friends, potentially creating pathways to informal support and reducing the stigma associated with seeking formal mental health services (26). These insights highlight the need for culturally responsive strategies in schools and communities. Peer support programs, culturally attuned counseling services, and mental health education initiatives may help improve recognition, communication, and access to care among these populations (24–26).

For example, school-based mental health services (SBMHS) offer a promising approach to improving access by embedding care within educational settings, reducing barriers related to stigma and availability (27). Additionally, expanding the peer support workforce—through programs that train individuals with lived experience to support children, adolescents, and their families—can foster trust, cultural relevance, and engagement in mental health care (14).

Racial and ethnic minority adolescents were less likely to have a virtual health appointment, despite the overall increase in telemedicine use during the study period (28, 29). Previous research has shown that Black and Hispanic families are less likely than White families to own a home computer or have reliable internet access (30). In our study, the telehealth measure included both phone and video visits. Studies have found that telehealth use among Black and Hispanic households often relies more heavily on phone calls, likely due to limited broadband access and other infrastructural barriers (31). These findings highlight the need for future research to focus specifically on access-related barriers to virtual care, including disparities in broadband infrastructure, device availability, and digital literacy.

Interestingly, although Asian families are more likely than White families to own a home computer and report higher rates of internet usage (32), Asian adolescents in our sample were significantly less likely to use virtual mental health care. This suggests that factors beyond technology access, such as limited mental health literacy, language barriers, or reluctance to seek help, may be contributing to lower virtual care use among Asian adolescents.

Although our primary focus is on mental health service utilization, we also note that our findings showed a worsening mental health status among adolescents, particularly among racial and ethnic minority groups, since 2019. Significant racial and ethnic disparities in access to mental health services persisted, with racial and ethnic minorities being more affected. These trends may be associated with the extended period of isolation due to the COVID-19 pandemic, which limited social interaction and increased exposure to social media and screen times, factors known to harm adolescent mental health, the increasing frequency of depression among race and ethnic minority adolescents cannot be overlooked (4, 5). Our findings indicated that the gap between White and minority adolescents who were depressed narrowed during the study period, highlighting the urgent need and practices (33, 34) to address mental health among racial and ethnic minority adolescents post the pandemic.

This study has important limitations. First, the cross-sectional design limits our ability to draw causal inferences; all observed associations should be interpreted as correlational. Although we controlled for a wide range of sociodemographic and contextual variables, unmeasured confounders, such as household dynamics, community-level resources, or experiences of discrimination, may still have influenced the results. Second, the measure of telemedicine use was broad and not specific to mental health services. It also did not distinguish between modalities such as video and telephone visits, differences that may carry important implications for accessibility, engagement, and effectiveness. Third, mental health measures were based on parent-reported proxies, which may underestimate the true prevalence of adolescent mental health issues due to stigma, social desirability bias, or limited parental awareness. Future research should further examine how racial and ethnic disparities in mental health care interact with socioeconomic status and other contextual factors. Moreover, the persistently low use of mental health services among minority adolescents may be driven by additional influences not captured in our model, including gaps in insurance coverage for mental health care, variation in actual mental health needs, barriers to both in-person and telehealth services, and culturally specific stigma surrounding mental illness. Understanding these complex and intersecting factors is essential to developing more equitable and culturally responsive mental health systems for adolescents.



Conclusion

This study provides new evidence on racial and ethnic disparities in adolescent mental health service utilization, social support, and telemedicine use in the United States from 2019 to 2022. While mental health challenges have worsened for adolescents across all groups during this period, our findings show that Black, Hispanic, and Asian adolescents continue to face significantly lower odds of accessing mental health services compared to their White peers. These disparities persist even after controlling for SES and other access factors, underscoring the need to look beyond traditional barriers to care. The study also highlights important gaps in virtual care and community support. Despite tAhe growth in telemedicine, racial and ethnic minority adolescents were less likely to access virtual health services, pointing to ongoing issues of digital access, cultural stigma, and system-level barriers. Similarly, lower levels of reported community and emotional support among Hispanic and Asian adolescents suggest a need for culturally responsive support networks. To advance adolescent mental health for all, interventions must go beyond expanding access. Efforts should address cultural stigma, improve health literacy, and strengthen school- and community-based support systems. Future research should examine how cultural factors influence mental health service use and how policies can better support culturally tailored care for all adolescents.
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1 Introduction

Rising rates of psychological distress among school-age children and adolescents have prompted serious concern among educators and psychologists (Pengpid and Peltzer, 2020; Wang et al., 2019). These challenges, intensified by the COVID-19 pandemic and growing climate anxiety, are not met with sufficient support in most school systems (Afifi et al., 2024; Barbieri et al., 2024). Instead of acting as spaces of emotional care, schools often maintain a culture of silence around grief, trauma, and emotional distress. We identify this tendency as the “silence curriculum”—an institutional failure to acknowledge or address students' emotional lives.

This silence is not accidental. It reflects the dominant prioritization of academic performance over psychological safety. Children asked to “perform” while suppressing pain are at risk for anxiety, aggression, depression, and disengagement (Dye, 2018). Their behavior is often misinterpreted as disobedience, further delaying meaningful support (Overstreet and Chafouleas, 2016).

We argue that education without emotional literacy is incomplete. Emotional skills like regulation, empathy, and resilience are essential to student development and social life (Mahoney et al., 2021). Global frameworks increasingly support this view: UNESCO's Education 2030 agenda affirms that psychosocial wellbeing is foundational to equitable and holistic learning (UNESCO, n.d).

This paper names and examines the “silence curriculum” as a systemic psychiatric risk. Drawing on developmental psychology, trauma-informed education, and child psychiatry, we argue that failure to address students' emotional lives undermines early intervention and resilience. By naming this structural silence, we call for a shift toward emotionally literate schools where care is central—not peripheral—to education.



2 The emotional lives of students: an overlooked domain

Despite growing awareness of adolescent mental health needs, the emotional lives of students remain largely invisible within school settings. Globally, one in seven teens suffers from a mental health disorder, with anxiety, depression, and behavioral challenges among the most reported concerns (Mental Health of Adolescents, n.d). Stressors such as familial instability, academic pressure, and communal disruption are now joined by rising climate-related distress and the long shadow of pandemic-related loss (Yang et al., 2023).

Developmental psychology underscores that early emotional experiences shape key aspects of personality, regulation, and later-life coping (George, 2018). Yet schools rarely make room for these inner realities. A mismatch persists between what students experience emotionally and what school environments demand of them cognitively and behaviorally.

This disconnection has psychiatric consequences. Unacknowledged trauma or grief can manifest as psychosomatic symptoms, withdrawal, or classroom disruptions—behaviors frequently mistaken for laziness, disobedience, or defiance (Dye, 2018). These misinterpretations delay support, exacerbate emotional suppression, and increase stigma.

Neglect of emotional experiences fails not only to permit appropriate wellbeing but harm learning and development. With no space for emotional work and showing, many young people end up carrying the weight of problems internally that hamper school performance as much as interpersonal trust. These become schools of invalidation, reinforcing the mind-set of psychological needs as being diversions rather than worthwhile helps with learning.



3 The silence curriculum in action

The silence curriculum is the pervasive, all-too-familiar school-wide regime of discouraging or ignoring emotional expression, loss, and trauma. It is not a particular curriculum but an added-together set of practices, policies, and things not done that only have one unmistakable message: feelings have no business being present in school worlds unless they're bad enough to be disciplined.

Such a curriculum is born of a long history of repression of emotion in learning, in which intellectual performance is valued more than emotional wellness. Schools have long been guided by industrial-age logics of discipline, standardization, and performance—the sorts of things that don't leave much room for vulnerability or care. Emotional feeling is therefore typically pathologized, sneered at, or punished.

The silence curriculum manifests in multiple ways:

	• Absence of emotional content in curricula, including little space for grief, conflict, or emotional regulation within standard subjects.
	• Punitive disciplinary models that treat emotional outbursts as behavioral misconduct rather than expressions of distress (Overstreet and Chafouleas, 2016).
	• Minimal crisis response systems for personal trauma or bereavement unless it affects the entire school community.
	• Underprepared educators who feel unequipped to handle emotional disclosures and thus unintentionally avoid them (Ayari et al., 2022).
	• Policy gaps in teacher training and student support infrastructure.

These practices often work on an institutional rather than deliberate basis—the result of day-to-day routines rather than concerted effort; solidified through pressure to perform on intellectual metrics. A coping mechanism of silence becomes part of the experience of the students, but of overworked staff with neither the resources nor discretion to address emotional needs. As Oberg et al. note in 2023, the breakdown of emotional infrastructure hurts not only the students, but induces compassion fatigue in teachers.

Recognizing the silence curriculum allows educators and policymakers to understand that inaction is in fact communication. When emotional distress is consistently dismissed, students internalize the belief that their emotional lives are irrelevant or dangerous to communicate. The silence curriculum is an invisible yet powerful barrier to early intervention, relational trust, and long-term mental health.



4 Psychiatric implications of suppressed emotional literacy

Psychiatric studies have consistently linked unresolved child trauma with future mental health outcomes, including increased risk of depression, drug and alcohol misuse, and suicidal behaviors (Copeland et al., 2018; Hughes et al., 2017). Where emotional literacy is absent or discouraged within school environments, intervention is lost early on and these risks continue unabated.

When children are discouraged within themselves or outside of themselves regarding expressing emotion, distress is usually internalized as depression or expressed as aggression and defiance outwardly (Oberg et al., 2023). Over time, chronic invalidating of emotional experience can erode self-esteem and institutional integrity. A child repeatedly admonished to “just study” as they express sadness may be conditioned to repress emotional suffering until it solidifies as pathology.

In addition, an emotionally barren curriculum deprives students of experiences through which they can learn critical psychological skills such as empathy, emotion regulation, and conflict resolution. Such skills are unconditional prerequisites of mental health and interpersonal behavior (Mahoney et al., 2021). Such schools run the risk of graduating emotionally lost students who might be educated but don't know how to handle adversity, relationships, or ethical problems.

Recent studies also find that emotionally risky school environments have been tied to educational disengagement and greater referral of children with psychiatric problems, particularly in under-resourced school districts Devenney and O'Toole, (2021). These findings only add further weight to the argument that emotional development comes before educational performance—it is fundamental to it.

Correspondingly, emotional literacy cannot be seen as some form of secondary concern or pastoral addendum. It must be conceptualized as part of developmental entitlement and encompassed within the very fabric of schooling's construction, provision, and assessment.



5 Toward emotionally literate schools: what needs to change

Transforming the silence curriculum requires action on multiple fronts—curricular, pedagogical, institutional, and cultural. Emotional literacy must be integrated not as a supplemental program but as a developmental necessity.

Curricular strategies should be adapted to developmental stages. In early primary education, interventions such as “memory corners” can offer children symbolic space to process loss and grief in age-appropriate ways. Regular emotional check-ins using visuals or mood charts help normalize emotional awareness from a young age. In middle school, literature, storytelling, and project-based learning can introduce themes of resilience, empathy, and ethical dilemmas, helping students explore emotional complexity. At the secondary level, peer-led discussions, reflective writing, and classroom dialogues around mental health, relationships, and self-regulation can deepen emotional insight and build self-advocacy.

These practices need not be resource-intensive. They require intentionality and sensitivity rather than large budgets. However, effective implementation demands teacher training. Both pre-service and in-service programs should include modules on trauma-informed instruction, psychological first aid, and referral protocols (Langley et al., 2010). Trained educators can better recognize signs of distress and respond with care, not punishment.

Importantly, these approaches must be culturally sensitive and contextually adaptable—especially in environments where socio-political forces oppose diversity, equity, and inclusion. In such cases, emotional literacy can be framed as “resilience building”, “academic readiness”, or “communication skills”—language that avoids politicization while preserving the intent. Universal SEL models like those offered by CASEL provide tools that focus on broadly accepted competencies: self-awareness, responsible decision-making, and social interaction.

Beyond the classroom, school-community partnerships can amplify impact. Access to mental health professionals—whether full-time or through local networks—can enable early referrals, facilitate staff debriefings, and support peer groups. These alliances help cultivate a school culture where care is shared, not outsourced (Aithal and Aithal, 2023).

At the policy level, ministries of education and health must be on the same page defining emotional support as part of quality learning. School mental health infrastructure is overdue for investment. Emotional literacy is not enrichment—it must be conceptualized as essential to educational equity and child and youth well-being (Stipp, 2019).



6 Anticipating challenges and resistance

Putting emotionally responsive learning in place is likely to be resisted. Schools already have high expectations of academic pressure, shortages of staffing, and few resources. Where already pushed-to-the-limit environments exist, proposing emotional literacy as part of the plan may be interpreted as an unrealistic or potentially disruptive demand.

In addition, efforts at incorporating mental health instruction or trauma-informed care in some districts might be resisted on ideological grounds. Legislative intervention on social-emotional learning, diversity instruction, or alleged “psychological interference” in classrooms gives rise to highly politicized environments under which discussion of emotion on neutral terms can be called into question.

Although such challenges exist, movement solutions exist. An approach is initiating with values-neutrality framing. Instead of defining interventions as “mental health programs,” school systems can call them “behavior support strategies,” “academic engagement tools,” or “communication and resilience training.” Such framing facilitates relatively easy eliciting of institutional and parental support without sacrificing the ultimate purpose.

Pilot initiatives can be points of entry. A handful of trained teachers, for example, can introduce voluntary narrative or check-ins and share results. If the initiative leads to more positive classroom behavior or more focused students, it can be escalated. Data-driven outcomes—fewer suspension referrals, more attendance, more school engagement—can diffuse suspicion.

Community involvement is yet another strategy. Where programs have been co-developed with caregivers, with local mental health experts, and with even students, resistance is bound to decline. The participatory approach builds ownership and feelings of shared responsibility.

Schools may start with workforce-focused well-being programs, such as professional debriefs or staff support groups. These embed emotional capacity within the school, normalize care-informed teaching, and demonstrate institutional investment before rolling out interventions involving the students.

Finally, superordinate authority's policy direction at either the national or district-wide level can safeguard school systems against localized resistance. Departments of Health and of Education need not only access to financial assistance, but of directive guidance and legal safeguard as well, in order for school systems to factor emotional protection as an important learning dimension.



7 Illustrative cases and real-world patterns

To explain how the silence curriculum unfolds in practice, we draw on two recent studies that expose emotional neglect in school.

A 2024 qualitative study of Rivi Frei-Landau in Israel explored the response of primary school teachers to students' bereavement after pandemic COVID-19 losses. Despite showing displays of emotional suffering, a student was signed into a behavior intervention program while not being offered psychotherapy. Teachers felt “helpless and unsupported” and attributed blame on the absent protocols of referral and of training (Frei-Landau, 2024). With the assistance of semi-structured interviews, research shed light on the manner in which schools reinterpreted emotional distress as behaviors in need of correction—a silencing institutional device.

In America, (Devenney and O'Toole 2021) used mixed-methods researches in exploring school avoidance and trauma in under-resourced school settings. Teachers previously explained chronic absenting and disengagement as defiant. Yet, with the initiation of trauma-informed procedures like staff training and referral systems, the school experienced rises in teacher sensitivity and positive pupil results. The study showed that structural silence can be overcome with inexpensive, institutional interventions.

Both situations describe that silence is more than avoidance but is rather an institutionalized, predictable response guided by training gaps, policy, and mindset. Both situations further describe that with targeted intervention, school districts can transition away from avoidance and move toward empathy—replacing silence with support systems.



8 Conclusion: reframing educational responsibility

Silence around emotional vulnerability at school is no unintended omission but rather structural and cultural failure with long-term psychiatric implications. We have here coined the silence curriculum to encapsulate daily omission, repression, or discouragement of the emotional lives of pupils within institutional learning. The silence beats down intervention at young ages, stigmatizes suffering, and hurts the ability of the pupil to be able to trust those very systems through and by which they experience developmental support.

Reversing this dynamic requires more than occasional programs—it requires an educational responsibility shift. Emotional literacy cannot be an elective enrichment, but rather a core developmental right. As literacy and numeracy underpin formal learning, the same is the case with empathy, regulation, and relational resilience. Trauma-informed pedagogy must be the rule, not the exception.

Staff cannot be alone in carrying out this responsibility. System-wide change is undergirded structurally: teacher education in psychological first aid, school-community linkages, access to mental health professionals, and policymaking that legitimizes care as a core educational goal. These are not amenities; they're protection for faculty and students alike.

Available frameworks and empirical examples currently present an unmistakable direction—but their implementation is yet inconsistent. It is now incumbent on school leaders, policymakers, and specialists in mental health to act in sync. Indifference amid teenage distress is no longer an excuse for ignorance—it is a decision. And one with preventable consequences.

This is not only an appeal for innovation—but an appeal for ethical congruence. Schools must become places that cultivate not only minds—but emotional lives. Only then can we promise that we teach the whole child—and preserve the mental health of future generations.
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Background: Adolescence is a critical transitional phase characterized by rapid developmental changes, which makes this age group more vulnerable to mental health challenges and disorders. Despite the South African governments’ effort to implement the Integrated School Health Policy (ISHP), the prevalence of depression, anxiety, and suicidal behavior continues to rise among adolescents in rural based secondary schools. Therefore, this protocol aims to develop an intervention program to promote mental health awareness among adolescents in rural based secondary schools of Mopani district, Limpopo province, South Africa.
Methods: The study will be conducted in three phases. Phase 1 will involve a quantitative approach (phase 1A), using a cross-sectional descriptive research design. Cluster sampling method will be used to select schools, followed by systematic sampling to select adolescents between 12 and 18. Simple random sampling will be used to select teachers. Structured questionnaires will be used to collect data that will be analyzed using Statistical Package for Social Sciences software version 24 for data analysis. Qualitative approach (phase 1B) using explanatory research design will follow, which will be dependent on quantitative data. Both purposive and Snowball sampling methods will be utilized to sample adolescents and teachers. Semi-structured interviews will be used to collect data that will be analyzed thematically. Phase 1c will involve the synthesis and integration of the study through strength, weakness, opportunities, threats analysis; where findings from both phases will be consolidated and synthesized into a cohesive whole. Phase 2 will involve the development of a program using a logic model. The program will be presented in a table format, outlining specific objectives, activities, and outcomes. Phase 3 will focus on the validation of the developed program using the Delphi technique. The study has been approved by the University of Limpopo Research Ethics Committee: TREC/189/2025: PG.
Discussion: This research addresses the Sustainable Development Goals (SDGs) 3 and 4, ensuring healthy lives and promoting inclusive education. The study’s findings will contribute to the development of a tailored program to promote mental health awareness among adolescents in rural-based secondary schools. The study’s results will also provide valuable insights for policymakers, educators, and mental health professionals.
Conclusion: The conclusion and recommendations will be based on the findings of the study.
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 adolescents; awareness; disorders; mental health; programs; rural secondary schools


1 Introduction

Globally, mental health disorders are a major health concern, with adolescents experiencing high risks of disability, morbidity, and mortality (1). Around 15% of young people aged 10–19 experience a mental health disorder, representing 13% of the global disease burden for this age group (2). In sub-Saharan Africa, 14.3% of children and adolescents face significant psychological challenges, and 9.5% meet criteria for psychiatric diagnoses. In South Africa, mental disorders impact 15–17% of adolescents, with about half of these disorders beginning before age 14 (3). A recent study on youth suicidal behavior in South Africa revealed that approximately 22% of black South African adolescents experience suicidal ideation or attempts (4).

According to (5), risk factors such as low self-esteem, low self-efficacy, and high trait perfectionism can negatively affect adolescent mental development, often leading to partial self-concepts and unrealistic expectations. Bitsko et al. (6) discovered that adverse family conditions, including negative childhood experiences, poor economic status, and parental psychological control, along with peer issues like bullying, social media influence, and lack of support, increase the risk of depression, anxiety, and behavioral problems. Schools are obliged to establish school-based support teams, which may include learner support agents to assist adolescents facing barriers to learning, in collaboration with other schools and community partners (7). However, for many adolescents, these policies and provisions are insufficient to protect their mental health. Poor policy implementation, limited resources, and various overlapping challenges such as substance use, adolescent pregnancy, and domestic violence further complicate matters.

To address adolescent mental health issues, the South African government launched the Integrated School Health Policy (ISHP) in 2012 (4). The school-Based Support Team (SBST) which comprises life orientation (LO) teachers, health team members, school governing body (SGB) members, and peer educators, manages the implementation under the principal’s direction. Despite the introduction of the ISHP to improve mental health awareness, its implementation in rural schools remains inadequate particularly in the Mopani District, Limpopo Province. Many schools in this region lack regular visits from health practitioners, resulting in delayed screening and intervention for adolescents experiencing mental health challenges (8). Furthermore, the HASHTAG program, launched in 2021, aimed to promote and empower adolescent mental health through awareness and support initiatives. However, its impact has been limited by challenges such as inadequate resources, insufficient support teams, and broader social issues like substance abuse and domestic violence (7). While some studies have explored mental health awareness among adolescents and educators, formal and sustainable empowerment programs, especially in rural areas remain limited (9).

Findings continue to reveal that depression affects 19.7% of adolescents, which, while lower than anxiety, is still concerning as it surpasses the 10% prevalence rate among adults (4). Therefore, development of this program is needed to provide guidance in the form of activities and screening tools and direction for promoting mental health awareness and emphasize the need to incorporate mental health education into the curriculum and enhance support services in Mopani district.



2 Conceptual framework


2.1 PRECEDE–PROCEED model

The PRECEDE–PROCEED model will be used as a conceptual framework that will guide the study. This model offers a framework to systematically arrange various factors and guide the development of targeted interventions aimed at social, behavioral, and environmental change (10). Moreover, this model helps to prioritize a problem, analyze and respond to the associated need and provides a catalyst for change. According to Green and Kreuter (11), the PRECEDE model was developed in the 1970s meaning Predisposing, Reinforcing, and Enabling Constructs in Educational/Environmental Diagnosis and Evaluation. Later, PROCEED was added in recognition of the significance of environmental factors in shaping health and health behaviors. PROCEED stands for Policy, Regulatory, and Organizational Constructs in Educational and Environmental Development (12). This model comprises 8 phases, however, the researcher will focus on only five phases that will be presented as follows.



2.2 Needs assessments

Phase A: Social Assessment: This phase primarily focuses on identifying desired results and evaluating readiness for change while considering subjective concerns about the health issue. Therefore, in this study mental health problem analysis and identification of health program’s desired results.

Phase B: Epidemiological Assessment: In order to identify and prioritize change targets, this phase focuses on identifying (proximal, interpersonal, and distal) behavior as well as (direct/indirect) environmental concerns. The researcher will identify the mental health determinants of the identified problem and set priorities and goals.

Phase C: Behavioral and Environmental Assessment: This phase focuses on identifying the behavioral and environmental factors that contribute to the health problems identified in Phase 2. This phase in this study will involve the Identification of behavioral, environmental, and biological factors that impact mental health.

Phase D: Educational and Ecological Assessment: This phase’s primary goals are to identify and prioritize change targets while also identifying the predisposing, reinforcing, and enabling factors impacting behaviors and environmental situations established in previous phases. The researcher will Identify predisposing, enabling, and reinforcing factors, which, if modified, could result in behavioral mental health change.

Phase E: Health program and policy development: this phase focuses on identifying administrative and policy factors that may influence what can be developed. This involves developing and implementing health programs and policies based on the assessments conducted in the previous phases. In this study the researcher will develop a program to promote mental health awareness among adolescents in Mopani district, Limpopo province using logic model (see details in phase 2; Figure 1).

[image: Flowchart illustrating the PRECEDE-PROCEED health promotion model, showing nine phases from social and epidemiological assessment to implementation and evaluation, linking factors such as health education, behavior, environment, and health to quality of life.]

FIGURE 1
 PRECEDE–PROCEED planning model adopted from Classen et al. (32).





3 Methods and study design/s

This study will employ a mixed-methods research approach. Timans et al. (13) define mixed methods as a methodology that integrates both qualitative and quantitative research techniques within a single study to effectively address the research questions. The researcher chose mixed methods in case gaps arise after analyzing quantitative data. Phase 1B, which will follow quantitative approach will help in explaining phase 1A’s findings. Thus, an explanatory sequential mixed methods design will be employed in this study, where the research process will begin with collecting quantitative data, followed by qualitative data (14). The researcher chose explanatory sequential mixed-method design because it offers a two-phase approach where if gaps arise after analyzing quantitative data, the qualitative data will follow to cover gaps and explain findings in detail. Phase 1A of the study will be quantitative approach, using cross-sectional descriptive research design. Based on the need for explanations of findings from quantitative approach, research questions and objectives will be developed to inform phase 1B which will be qualitative approach. Explanatory research design will be used in phase 1B. The researcher will use this research design to understand the relationship between variables or a certain phenomenon that could arise after analyzing quantitative data. The synthesis of findings (will be done using SWOT analysis). Phase 2 will be the development of a program to promote mental health awareness among adolescents in rural based secondary school of Mopani district, Limpopo province using LOGIC model. Phase 3 will focus on the validation of the developed program using the Delphi Technique.


3.1 Study setting, population, inclusion and exclusion criteria


3.1.1 Study setting

The study will take place in the Mopani District of Limpopo Province, South Africa, a Category C municipality located in the northeastern part of the province, near Zimbabwe. Covering 20,011 km2 and with a population of around 1,092,507, the district features diverse educational environments and infrastructure. It includes 239 public secondary schools across five municipalities: Greater Giyani, Greater Letaba, Greater Tzaneen, and Ba-Phalaborwa. The educational system is divided into two circuits: Mopani East and Mopani West. The researcher selected Mopani District due to its rural nature and limited mental health infrastructure, highlighting the need for tailored interventions for such communities.



3.1.2 Study population

The population of the study will include adolescents between 12 and 18 in Mopani district schools. Adolescents between 12 and 18 were chosen to include all secondary school grades, as this ensures the inclusion of adolescents from early to late adolescence stage. Teachers will also form part of the study.




3.2 Inclusion and exclusion criteria


3.2.1 Inclusion and exclusion criteria (leaners)

Inclusion criteria: Adolescents of all genders will be included. Adolescents enrolled in a rural-based secondary school within the Mopani District, Limpopo Province in the year of data collection will also form part of the study. Adolescents who have provided informed consent, along with parental or guardian consent if the learner is under 18 years old will also be included.

Exclusion criteria: Adolescents with severe mental health conditions require specialized clinical intervention because their participation would affect their mental health state. Adolescents with an attendance rate below 75% in the current academic year, which might hinder consistent participation.



3.2.2 Inclusion and exclusion criteria (teachers)

Inclusion Criteria: Teachers with at least 2–3 years of experience working with adolescents in rural schools.

Exclusion criteria: Temporary teachers and those unavailable to attend.

Recruitment: After obtaining ethical clearance and permission/s to collect data from Limpopo and the Department of Education, the researcher will schedule appointments with the district offices and school principals to request formal permission to collect data from their schools. Appointments will be made with teachers and adolescents so that they will be aware of the study that will be conducted in their schools. Informed consent, assent forms as well as information sheet will be explained for better understating the targeted participants. The researcher will provide participants with pens to complete the questionnaire. The researcher will ensure that the questionnaires are fully completed before submission. The hard copies of the questionnaire will be kept in the locker accessible by the researcher at the researcher’s place of residence. The soft copy data of the respondents that will be shared with the supervisors for verification will be stored in the storage device (USB) that will only be accessed by the researcher and supervisors. Furthermore, the file in question will be protected by a password known by the researcher only. Before completing the questionnaire, participants will be encouraged to complete all applicable questions in full and to complete the questionnaires independently, without assisting each other. The completion of questionnaires will take place at school where seating arrangements will make it possible for participants to sit far apart from each other to avoid copying each other.


Phase (1a): Quantitative approach.


This phase will be guided by the following objectives:


Learners’ objectives:


	• To assess the prevalence and distribution of four most common mental health disorders (depression and anxiety, substance use disorder and post-traumatic stress disorder (PTSD)) among adolescents in Mopani District, Limpopo Province.

	• To identify risk factors associated with poor mental health outcomes among adolescents in Mopani district, Limpopo province.



Teachers’ objectives:


	• To evaluate the level of awareness among teachers regarding mental health issues commonly affecting adolescents in rural-based secondary schools.

	• To assess teachers’ perceptions of the support and resources required to address learners’ mental health challenges.






3.3 Sampling/selection


3.3.1 Sampling of schools

Cluster sampling will be used to select schools within the Mopani District, which includes about 239 secondary schools. The process will involve developing clusters based on geographical sub-districts in Mopani, which include Ba-Phalaborwa, Greater Giyani, Greater Letaba, Greater Tzaneen, and Maruleng. These sub-districts will be treated as clusters to ensure comprehensive coverage and to avoid bias. Schools within each sub-district will be listed and sampled, with the number of schools to be sampled determined using the formula below, based on the total number of schools in each sub-district (Table 1).
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TABLE 1 Sampling frame.


	Sub-districts within Mopani district
	Total number of schools per subdistrict
	Sampled schools

 

 	Ba-Phalaborwa 	15/5 	3


 	Greater Giyani 	58/5 	12


 	Maruleng 	24/5 	5


 	Greater Tzaneen 	62/5 	12


 	Greater Letaba 	84/5 	17


 	Total 	243/5 	49




 

After conducting cluster sampling, the researcher used a random sampling method to select schools from each cluster. An Excel random number generator was utilized for this purpose. The total number of schools was organized in a spreadsheet for each cluster, and then the number generator was applied.



3.3.2 Sampling/selection of adolescents

Adolescents will be selected systematically. The following steps as highlighted by Latham (15) will be followed when employing a Systematic sampling method: In this study, the population of interest will include all adolescents between 12 and 18 from the sampled schools. The sample size will be determined using Slovin’s formula, after which the researcher will obtain learners’ enrollment records to list the defined population. Each learner on the list will be assigned a consecutive number from 1 to the last entry. The sampling interval will then be calculated by dividing the total population size (N) by the desired sample size (n). Using a random number table, the first unit will be selected, and subsequent units will be chosen at the predetermined interval until the required size is reached.

The sample size for this study will be determined using the sample size formula and taking into consideration available resources and required time to complete the study. The sampling size will be calculated using Slovin’s (16) formula cited in Guilford & Frucher (17). The sample size is given by n = N.
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Where n = sample size

N = Total number of populations.

e = margin of error, which is 0.05.

In this study n = N.
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Therefore, the following formula will be used to calculate the interval 9(nth)


Sampling interval

(
K
)
=

Total population
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3.3.3 Sampling/selection of teachers

Simple random sampling will be used to sample teachers. After obtaining approval for data collection, the researcher will start by collaborating with school principals or the district education office to compile a comprehensive list of permanent teachers in the selected schools. Once the list is finalized, the researcher will assign each teacher a unique identification number to facilitate the random selection process. An Excel random number generator will be utilized to achieve this sampling method.




3.4 Data collection


3.4.1 Measurement instrument

Structured questionnaires will be used for data collection. The researcher will develop the questionnaires, which will consist of sections assessing adolescents’ knowledge, attitudes, behaviors, and awareness regarding mental health, as well as symptoms of common mental health problems. The questionnaires will be constructed in English and translated into the main local languages spoken in Mopani District (Xitsonga and Northern Sotho).




3.5 Data analysis

Data analysis involves organizing and structuring the information collected from participants and interpreting the extensive data to extract meaningful insights (18). Once data collection is complete, the data will be recorded, followed by a cleaning process to eliminate any invalid questionnaires before analysis. Empty, incomplete, or damaged questionnaires will be identified and documented accordingly.

The researcher will use SPSS (Statistical Package for Social Sciences) software version 24 for data analysis. The researcher will keep record of incomplete and damaged questionnaires so they can be excluded to avoid skewing results. The researcher will start by cleaning the data, followed by coding variables, entering the data into Excel transferring it to SPSS software, and generating frequencies. Descriptive statistics will be used to summarize data. The Chi-square test will be employed to assess the relationship between categorical variables, such as comparing gender differences in adolescents’ awareness of mental health issues. Chi-square refers to a statistical technique used to assess whether there is a meaningful relationship between categorical variables (19). If both variables are continuous, Pearson’s correlation coefficient will be used to assess the strength and direction of the linear relationship between learners’ exposure to mental health education and their awareness scores. If the exposure variable is categorical, associations will instead be assessed using Chi-square tests. According to Shuttleworth (20), the correlation coefficient provides a quantifiable measure of the relationship between two continuous variables, appearing as a single numerical value that can be interpreted to understand the nature and strength of their association. The data analyzed will be presented in charts and graphs.



3.6 Ensuring study rigor


3.6.1 Reliability

Reliability refers to the degree to which a research instrument produces consistent results each time it is administered (21). To ensure reliability, the researcher will use test–retest reliability (piloting). In test–retest reliability, the same research instrument will be administered to the same group of respondents between two points in time to determine the consistency of the responses. Test–retest reliability, also known as the coefficient of stability, measures the consistency of scores over time, with a value of 1 indicating perfect reliability and values above 0.9 considered excellent (20). Coefficients between 0.8 and 0.9 are deemed good, 0.7 to 0.8 acceptable, 0.6 to 0.7 questionable, 0.5 to 0.6 poor, and below 0.5 unacceptable (20). To determine the reliability of the research instrument, the researcher will administer the questionnaire twice first in a different school with similar participants a week before actual data collection, and then again after 1 week. The Pearson Correlation Coefficient will be used to calculate reliability.



3.6.2 Validity

Validity refers to the extent to which a research instrument measures what it is intended to measure (22). To ensure face validity, the researcher will present the questionnaire to supervisors for review, while content validity will be ensured by aligning the questions with the research objectives and consulting relevant literature and existing instruments. Experts such as psychologists and registered counselors will also review the questionnaire for relevance and comprehensiveness. Based on their feedback, the questionnaire will be refined and pilot tested to ensure clarity and effectiveness.




3.7 Pre-testing

Before beginning the real process of collecting data, the researcher will pre-test the questionnaire. Questionnaires will be administered to adolescents who meet the inclusion criteria. Participants will be sampled through snowball sampling where a teacher will be asked to select/pick a leaner to participate. To make sure the questionnaire accurately measures the research variables, it will be corrected and modified based on the findings of the pre-testing of the instruments. For pre-testing, 5% of the entire sample drawn from various strata will be used. Those who are chosen for pre-testing will not be included in the primary research.



3.8 Phase (1b): qualitative approach

This phase will be dependent on the need for explanation of the findings from phase 1(a). Such explanation will require exploration from participants for answers. Therefore, the research question and objectives will only be available after analysis of data from Phase 1(b).


3.8.1 Sampling


3.8.1.1 Sampling/selection of adolescents

Both purposive and Snowball sampling methods will be utilized. An initial participant who meets the selection criteria will be asked to recommend other adolescents who might provide valuable insights. This would help to reach participants who may provide valuable insights into the phenomenon and relationship between variables to be explained.



3.8.1.2 Sampling/selection of teachers

Purposive Sampling will be utilized to sample teachers with the most relevant knowledge or experience regarding mental health, preferably life orientation teachers. Then Snowball Sampling will be employed once the researcher has initial participants, they will be asked to recommend other teachers who might have valuable insights or experiences related to mental health awareness.




3.8.2 Sample size

The study will include all five sub-districts within the Mopani district of Limpopo province. From these, schools will be selected randomly (an Excel random number generator will be utilized). Five adolescents will be sampled from each school, and one teacher will be sampled per school as well, resulting in a total sample size of 30. The final number of participants may be adjusted based on data saturation.




3.9 Data collection


3.9.1 Data collection tool

The researcher will use semi-structured interviews to gather information from participants. Interviews will be guided by the objectives and questions that would be formulated after quantitative data collection and analysis if there are gaps that needs in-depth understanding.



3.9.2 Pre-test

Before beginning the real process of collecting data, the researcher will pre-test the interview guide. This will be done to evaluate and refine questions for clarity and relevance, it will be corrected and modified based on the findings of the pre-testing of the instrument. For pre-testing, 1 interview will be conducted per school and participants will be sampled through snowball sampling where a teacher will be asked to select/pick a leaner to participate. Those who are chosen for pre-testing will not be included in the primary research.




3.10 Plan for data management and analysis

Thematic data analysis will be used to analyze the information that is gathered from the participants during the interviews. Thematic analysis is a process for methodically finding, classifying, and providing context for meaningful patterns (themes) inside a dataset (23).

Step 1: Familiarization with Data.

The researcher will read through the data and listen to audio recording multiple times to gain an overall understanding of the content.

Step 2: Initial Coding.

The researcher will initiate the process of coding the data. This will be accompanied by labeling or tagging segments of the data (e.g., sentences, paragraphs) with descriptive codes that capture the essence of the content.

Step 3: Generating Themes.

After coding the researcher will look for patterns and connections among the codes. Group related codes together to form preliminary themes.

Step 4: Reviewing Themes.

The identified themes will be reviewed and refined, ensuring that each theme is distinct, meaningful, and supported by coded data.

Step 5: Defining and Naming Themes.

The researcher will define each theme clearly, describing what it represents based on the data. Give each theme a descriptive and meaningful name that summarizes its content.

Step 6: Analyzing and Reporting.

After defining and naming themes, the researcher will analyze themes in relation to her research questions and objectives. Then finally report findings by presenting the identified themes, supporting quotes and interpretations that explain the significance of each theme in the context of your study.



3.11 Ensuring trustworthiness

Trustworthiness will be ensured using the following four elements: (1) credibility, (2) conformability, (3) transferability, and (4) dependability. Each element will be explained in detail and the research will explain how the elements will be applied.


	• Credibility



Credibility refers to the trust placed in the authenticity or precision of research findings. It ensures alignment between the participants’ viewpoints and the researchers’ interpretation and representation of those views (24). To establish credibility in this study, the researcher will employ analytical triangulation which is also known as peer debriefing and member checks.


	• Analytical triangulation/peer debriefing



After completing the research, the findings will be presented to peers for review to enhance objectivity and improve research quality. This peer review process involves constructive feedback on the study’s background, data collection, organization, analysis, and results, and will include input from fellow researchers, colleagues, academic staff, and members of the dissertation committee.


	• Member checks



The researcher will return the data to participants to ensure if it accurately reflects their experiences, allowing them to suggest or request changes if the interpretations are unsatisfactory.


	• Transferability



Morrow (25) describes transferability as the extent to which readers can apply the findings of a study to their own contexts and consider how broadly the researcher’s theories or assumptions can be generalized. The researcher will assess whether the findings are applicable beyond the specific context of the study. To ensure transferability, the researcher will employ thick description. The researcher will provide thick description by thoroughly outlining all research procedures, from data collection to the final report. Additionally, the researcher will offer comprehensive details about themselves as an instrument, the participants, and the researcher-participant interactions to help readers determine how the findings might be applicable in other contexts.


	• Dependability



Dependability refers to the consistency and thorough documentation of the research process, as described by De Vos et al. (26). In this study, dependability will be achieved through the use of an audit trail. The researcher will create an audit trail by meticulously tracking the research methodology, recording the sequence of actions and procedures, and detailing influences on data collection and analysis. This will include archiving relevant documents such as research procedures, interviews, raw data, manuscripts, and field notes.


	• Conformability



Korsjens and Moser (27) define conformability as “the extent to which other researchers can verify the results of the study.” In this study, the researcher will strive to ensure that the findings reflect the experiences and perspectives of the participants, rather than the researcher’s own biases or preferences.



3.12 Phase 1c: synthesis and integration of the study findings

The synthesis of findings involves collecting and merging information and results of a particular topic (28). The researcher will use SWOT analysis to synthesize the findings. SWOT is known as a method for assessing the Strengths, Weaknesses, Opportunities, and Threats associated with a particular project (29). The researcher will use SWOT analysis to synthesize the study’s findings by identifying key strengths, weaknesses, opportunities, and threats related to the development of a mental health awareness program. Strengths and weaknesses will focus on internal factors that support or hinder the program’s success, while opportunities and threats will examine external elements that could enhance or challenge the initiative. This structured approach will guide the development of program objectives and activities to ensure a well-informed and effective intervention. If there are any gaps to be addressed after quantitative approach, the researcher will integrate the findings of quantitative and qualitative approaches. To integrate the results of this study, the researcher will first collect and analyze quantitative data, then proceed with the collection and analysis of qualitative data. The findings from both phases will be combined and synthesized into a cohesive single study.

Integration of the Study Results and Findings: if there are any gaps to be addressed after quantitative approach, the researcher will integrate the findings of quantitative and qualitative approaches. To integrate the results of this study, the researcher will first collect and analyze quantitative data, then proceed with the collection and analysis of qualitative data. The findings from both phases will be combined and synthesized into a cohesive single study.


3.12.1 Phase 2: development of a program

This phase’s objective is to develop a mental health awareness program for adolescents in rural secondary schools in Mopani District, Limpopo Province, using a logic model as the guiding framework. The logic model provides a structured approach for planning, implementing, and evaluating the program by outlining key components: inputs (resources needed), activities (planned actions), outputs (immediate results such as sessions held or materials distributed), and outcomes (changes in knowledge about mental health, attitudes, or behavior; see Figure 2) (30). The program aims to enhance mental health awareness, promote early detection and intervention, and improve learner engagement and understanding of mental health issues. Objectives will be clearly formulated based on these goals to ensure meaningful and measurable results. The development of the program will follow a logic model. Furthermore, after the SWOT analysis of the study, the Build, Overcome, Explore, and Minimize (BOEM) model will be adopted. BOEM model will be adopted to build strengths, overcome weaknesses, exploit opportunities, and mitigate threats identified. The mental health awareness program will be presented in a table format (Figure 3).

[image: Flowchart outlining the synthesis and integration of study findings in a research process, including steps for collecting and analyzing quantitative and qualitative data, conducting a SWOT analysis, identifying influencing factors, addressing gaps, synthesizing findings, and using results to guide program objectives and activities.]

FIGURE 2
 Summary synthesis and integration of the study findings.


[image: Flowchart illustrating a logic model process with stages: Situation leading to Priorities, then Inputs, Outputs, and Outcomes/Impact divided into short term, medium term, and long term. Each stage contains guiding questions, with arrows indicating a backward planning process and forward implementation. Assumptions and external factors are displayed below as foundational elements.]

FIGURE 3
 Logic model diagram.


Furthermore, after the SWOT analysis of the study, the Build, Overcome, Explore, and Minimize (BOEM) model will be adopted. BOEM model will be adopted to build strengths, overcome weaknesses, exploit opportunities, and mitigate threats identified. The mental health awareness program will be presented in Table 2.


TABLE 2 The proposed logic model for implementation of the program.


	SWOT Situational factors
	Goal
	objectives
	Inputs
	BOEM Activities
	outputs
	Outcomes
	Impact

 

 	 	 	 	 	 	 	 	




 



3.12.2 Phase 3: validation of the developed program

This phase’s objective is to validate the developed program. To validate the program developed the researcher will employ Delphi technique. Delphi technique refers to an interrogation process that allows for decisions to be made by consulting experts in the field of interest (31). The researcher will use the Delphi technique to validate the developed program by consulting a panel of 12 experts in mental health, education, and rural development. Through multiple rounds of structured questionnaires developed by the reseacher, experts will review the program and provide feedback until consensus is reached. Experts will be selected through purposive sampling, and their responses will be analyzed both qualitatively and quantitatively. Validity and reliability will be ensured through clear documentation, standardized procedures, and anonymous feedback. The program will be refined after each round based on expert input (Table 3).


TABLE 3 Methods summary.


	Phases
	Phase 1
	Phase 2
	Phase 3



	Research methodology
	Program development
	Program validation

 

 	Design 	Explanatory sequential mixed methods design 	 	


 	Approach 	Quantitative 	Qualitative 	 	


 	Objectives 	Objective/s 1–4 	 	Objective 4 	Objective 5


 	Participants 	Adolescents Teachers 	Adolescents Teachers 	 	Psychologists, registered counselors and social workers


 	Sampling of schools 	Cluster sampling 	 	Logic model 	Delphi model


 	Sampling of adolescents 	Systematic sampling 	Purposive and snowball sampling


 	Sampling of teachers 	Simple random sampling 	Purposive and snowball sampling


 	Data collection 	Structured questionnaires 	Semi-structured interviews


 	Data analysis 	SPSS 	Thematic data analysis




 





4 Discussion

Many public secondary schools in the Mopani district of Limpopo, South Africa, lack regular visits from health practitioners, leading to delayed identification and intervention for adolescents facing mental health challenges. The absence of structured mental health programs and awareness initiatives in these schools exacerbates the issue, allowing stigma and substance abuse to persist while discouraging help-seeking behavior among students. This gap in service provision contributes to rising cases of anxiety, depression, stress, and poor coping mechanisms, all of which hinder students’ academic performance and overall well-being. In response, this study aims to develop an intervention program to promote mental health awareness among adolescents in rural-based secondary schools, aligning with Sustainable Development Goals (SDGs) 3 and 4, which focus on health and inclusive education. The findings might support the creation of a tailored mental health promotion strategy and offer guidance for policymakers, educators, and mental health professionals.
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Against the backdrop of growing global awareness of children’s rights protection, mental health issues among minors in China have gradually gained social attention. However, the current legal system faces significant tensions between institutional provisions and cultural adaptations, resulting in the poor enforcement of certain legal provisions and a failure to effectively address the psychological challenges faced by adolescents. This paper explores the dual impact of Confucian values on adolescents’ mental health: on one hand, its emphasis on respecting teachers, valuing education, diligence in learning, and adherence to etiquette helps maintain educational order; on the other hand, its hierarchical obedience and shame-oriented approach may suppress individual emotional expression and hinder psychological support behaviors. Based on an analysis of the root causes of the conflict between China’s current legal system and cultural norms, this paper adopts an interdisciplinary perspective, integrating developmental psychology, children’s rights law, and Confucian ethics to propose a “culturally adaptive mental health rights protection framework.” This framework aims to achieve effective protection of minors’ mental health while facilitating the modern transformation of traditional culture through a combination of legal empowerment and cultural change. This paper proposes a culturally adaptive framework for safeguarding minors’ mental health rights, clarifying how tensions between Confucian ethics and the Convention on the Rights of the Child (CRC) can be reconciled through layered approaches at both the institutional and practical levels. It aims to provide theoretical grounding and policy guidance for the localized construction of China’s child-rights protection mechanisms.

Keywords
 Confucian values; minors’ rights; mental health; cultural adaptation; China


Introduction

In recent years, mental health issues among Chinese primary and secondary school students have become increasingly prominent, posing a significant public health challenge (1). According to the 2021–2022 China National Mental Health Development Report, approximately 14.8% of minors exhibit depressive symptoms. Globally, the average prevalence rate of non-suicidal self-injury among minors is 19.5%, whereas the prevalence rate among Chinese middle school students (aged 13 to 18) reaches as high as 27.4% (2), highlighting a more severe situation. Research indicates that academic pressure and school bullying are the two primary risk factors contributing to mental health issues among minors (3). In response to this trend, the national government has continuously introduced intervention measures. The General Office of the State Council and the General Office of the Ministry of Education have successively issued the Opinions on Further Reducing the Burden of Homework and Extracurricular Training for Students in the Compulsory Education Stage and the Notice on Strengthening the Management of Students’ Mental Health, both aimed at alleviating external pressures and improving the mental health support system.

Meanwhile, the newly revised Minor Protection Law of 2020 systematically stipulates and institutionally safeguards the mental health rights of minors from five dimensions: family, government, school, society, and the judiciary (4). However, these system improvements have not fundamentally resolved the deep-seated cultural conflicts. In actual educational practice, traditional Confucian values continue to profoundly influence family upbringing methods, school educational philosophies, and societal standards for what constitutes a “good child.” These values, on one hand, emphasize family cohesion, moral education, and social harmony, which help create a stable environment for growth, provide emotional support, and offer value recognition for adolescents, thereby contributing to enhancing their psychological resilience (5).

On the other hand, certain core norms within Confucian culture, in certain circumstances, restrict adolescents’ self-expression, suppress their emotional needs, and even weaken their willingness to seek psychological support (6). These factors exert complex and enduring effects on mental health (7).

For a long time, Confucian educational concepts have been deeply rooted in China’s educational system, leading education to prioritize “discipline maintenance” and “behavioral norms,” while relatively neglecting “individual rights” and “mental health.” (8) In this educational value system, collectivism and moral education remain dominant (9).

When China ratified the United Nations Convention on the Rights of the Child, it emphasized the “principle of the best interests of the child” but made reservations regarding Article 14, which advocates respecting children’s rights to freedom of thought, expression, and participation (i.e., children’s right to freedom of thought). This reservation reflects the clash between traditional cultural values and modern concepts of rights. It underscores the urgent institutional challenge in contemporary China: how to effectively implement the mental health rights of minors while respecting traditional culture.

Theoretically, existing research largely remains at the level of institutional provision in addressing minors’ mental-health rights, lacking a systematic account of the cultural conditions and value-negotiation mechanisms essential to realizing these rights. Practically, advances in legal texts have not been matched by concurrent transformation of interactional norms in family–school settings, producing a disconnect between institutional expectations for expression and participation rights and the everyday structures of educational culture. Accordingly, constructing a culturally adaptive framework for rights realization can both fill theoretical gaps and provide an operational bridge for policy implementation. This paper systematically reviews the current state of Chinese youths’ mental health and the influence of traditional Confucian culture, analyzes the institutional shortcomings of existing laws on the protection of minors in addressing deep-seated cultural factors, and explores how to integrate legal studies, developmental psychology, and Confucian ethics to tackle practical challenges in legal implementation. The goal is to offer culturally adaptive and practically targeted theoretical foundations and policy recommendations for building legal safeguards for minors’ mental-health rights in China, thereby mitigating adverse impacts on their mental well-being.



The impact of Confucian values on the mental health of minors in China

Confucianism, as the most representative ethical system in traditional Chinese culture, has profoundly shaped China’s family structure, educational philosophy, and patterns of interpersonal relationships. Its core concept emphasizes that society is a hierarchical, interdependent network of relationships. This principle is not only reflected in parent–child relationships but also extends to respect and obedience toward teachers, elders, and all forms of authority (6). This cultural norm constructs a “self-in-relation” identity—individuals are understood as members embedded within family and collective networks, with their value and role deriving from their relationships with others, rather than from isolated individual autonomy.

Although this relational self-concept helps enhance individuals’ sense of social belonging and responsibility, it also exerts a profound dual impact on the psychological development of adolescents.

On the one hand, Confucian values, such as respecting teachers, honoring the older adults, being filial, and diligent study, have long provided positive cultural resources for youth education (10). These values encourage students to obey discipline, respect authority, and regard academic achievement as an important manifestation of family honor (11). Under this cultural influence, primary and secondary school students generally exhibit a high degree of obedience and diligence (12). Many children are taught from a young age to follow the guidance of their parents and teachers, viewing “studying hard” as both a family obligation and an expression of filial piety (13). Confucian ideals, such as “hoping one’s son will become a dragon,” remain deeply ingrained in family education practices, motivating students to invest significant time and effort in pursuing academic success (14). In school settings, this collectivist orientation reinforces students’ awareness of teamwork, emphasizing the importance of class honor and group harmony, thereby reducing conflict and tendencies toward individual deviant behavior (12). Confucian thought also emphasizes the mutual responsibilities of parental kindness (fatherly righteousness and motherly kindness) and filial piety, prompting Chinese parents to invest substantial resources in their children’s education and well-being. For adolescents, this translates into a strong sense of value and security (15). Additionally, it encourages viewing adversity as an opportunity for self-cultivation. This perceiving setbacks as tests of virtue rather than as disasters—and fosters a sense of life meaning that transcends the self (16).

However, while Confucian culture provides important support, it can also inhibit psychological expression and effective intervention when certain norms are overemphasized or misused. (1) Confucian thought places great emphasis on “harmony” and social order, fostering a cultural preference for emotional restraint. From a young age, Chinese adolescents are taught to “endure” and “not cause trouble for the family,” leading many to adopt emotional suppression strategies: habitually hiding or downplaying pain, disappointment, or dissent (17). Long-term emotional suppression is associated with increased internalized symptoms because individuals fail to effectively process or release emotions (18). (2) The hierarchical structure and authority-oriented nature of Confucian culture can hinder the development of autonomy in extreme cases. Many Chinese parents, out of love and responsibility, overly intervene in their children’s lives. This excessive obedience to authority, over-accommodation of parental expectations, suppression of personal emotions, and blind conformity to collective norms may lead adolescents to neglect their own feelings (11, 19), lack independent judgment and emotional regulation skills, and experience identity confusion during their development (20). (3) One of the most harmful cultural barriers is the stigma associated with mental illness. In Confucian society, personal value is closely tied to fulfilling social roles, and mental health issues are viewed as failures of personal and family education. This stigma manifests in various ways: families may deny their children’s mental health issues to avoid “losing face”; adolescents may view psychological distress as a sign of weakness and be reluctant to discuss it (21). This tendency is particularly evident in the increasingly severe mental health issues among adolescents today (Figure 1).
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FIGURE 1
 The impact of Confucian values on the physical and mental health of minors.




The United Nations convention on the rights of the child—minors’ right to participation and expression

Modern theories of children’s rights, as represented by the United Nations Convention on the Rights of the Child, assert that children should not merely be passive recipients of protection, but rather independent individuals with the right to participate, speak out, and express themselves on matters that concern them (22).

China ratified the Convention in 1992 and has gradually incorporated its principles into its domestic legal system. For example, Article 3 of the revised Minor Protection Law of 2020 explicitly stipulates that minors enjoy the rights to survival, development, protection, and participation. This marks the first time that Chinese law has formally recognized children’s right to participation. In a society long influenced by Confucian patriarchy, this legislative change holds far-reaching significance.

From a children’s rights perspective, adolescents should be granted progressive autonomy: they should be allowed and encouraged to express their feelings (including psychological distress), participate in life decisions (such as educational or medical choices), and freely seek help, with confidentiality and without discrimination. This rights-based participation can improve mental health by empowering adolescents, recognizing the value of their experiences, and promoting early intervention. However, in practice, there is often a disconnect between law and culture. Deep-rooted cultural norms do not necessarily change immediately with legal revisions. In many Chinese families and schools, adult authority continues to overshadow children’s participation—children “voicing their opinions” may be seen as inappropriate or insignificant. The principles of child autonomy and expression advocated by the Convention on the Rights of the Child conflict with Confucian cultural norms that emphasize obedience and collective priority. This conflict means that, despite legal progress, adolescents may still hesitate to discuss mental health issues, and adults may underestimate the importance of listening to adolescents’ voices (23). Cross-national research indicates that the local implementation of children’s rights must adapt to prevailing ethical frameworks; its effectiveness hinges on the mutual accommodation of institutional norms and local culture (24–27). This underscores the need for a prudent strategy to reconcile children’s rights with Confucian family values.



The value conflict between China’s legal system and cultural inertia

This paper defines “value conflict” as the systematic clash between two normative orders—such as Confucian ethics and the Convention on the Rights of the Child’s rights framework—across their value objectives, bases of legitimacy, and behavioral expectations. In recent years, China has made rapid progress in legal reforms aimed at protecting the rights and interests of adolescents. The revised Minor Protection Law (2020) established the principles of child protection and participation, explicitly requiring the safeguarding of minors’ physical and mental health and the consideration of children’s opinions in relevant decision-making processes. The “quality education” reform (the “double reduction” policy of 2021) was implemented to strengthen measures aimed at alleviating student stress. The Mental Health Law (implemented in 2013) safeguards citizens’ (including adolescents’) right to access mental health services, requires schools and communities to promote mental health, and emphasizes the principles of informed consent and minimal restriction for patients with mental disorders. Additionally, the implementation of specialized plans, such as the Action Plan for the Mental Health of Children and Adolescents (2019–2022), has promoted the development of school counseling services, the training of professional personnel, and the enhancement of mental health awareness. Although a relatively comprehensive legal and policy framework has been established to safeguard adolescents’ mental health, implementing these modern concepts within the context of traditional culture still faces numerous challenges.


	1. Challenges in Implementing the Right to Participation. Although the law recognizes children’s right to participation and the concept of “child participation” has entered the policy discourse, Confucian family ethics place parental authority at the core and traditionally do not recognize minors as having independent will or basic rights claims (28). In reality, schools still widely adopt a top-down management model (29). The deeply ingrained notion of “elder authority” often supersedes legal requirements, and parents continue to make decisions on behalf of their children in important matters such as course selection and mental health interventions.

	2. Resistance to the Transformation of Educational Philosophy. Despite the explicit prohibition of corporal punishment and the promotion of social–emotional learning, some educators continue to insist that strict discipline (including corporal punishment) is necessary and effective (30). Meanwhile, although schools generally have counseling rooms, their actual usage rates remain limited due to insufficient cultural acceptance. Surveys indicate that students with psychological issues often fail to receive timely assistance, which is attributed to a lack of awareness and the stigma associated with mental health issues (31), thereby exacerbating the severity of these problems (32).

	3. Structural Contradictions in Academic Pressure. Despite policies advocating holistic development, the “education fever” fueled by the Confucian examination system tradition and contemporary social competition continues to drive families to prioritize academic performance (13). This cultural value system, which views educational achievements as a manifestation of filial piety, conflicts with mental health awareness, creating a paradox where policy-driven stress reduction collides with societal pressure.

	4. Dilemmas in Privacy Rights Practices. Modern concepts emphasize that minors have the right to privacy and personal space, but under Confucian culture, family boundaries are relatively blurred. Traditional Chinese family values adhere to a privacy philosophy that emphasizes both collectivism and parental authority: family members are expected to be open and honest with each other and mutually dependent, and children’s affairs are typically regarded as the affairs of the entire family (33). As a result, the violation of minors’ privacy has become the norm, and the obscuring effect of family collectivism on individual rights remains significant (Figure 2).



[image: Flowchart comparing Confucian values with the rights of the modern child, showing resulting conflict behaviors and psychological outcomes. Filial piety conflicts with autonomy, leading to parental dominance and identity confusion. Respect for authority conflicts with expression, resulting in suppressed emotions. Collectivism conflicts with privacy, leading to depression and isolation.]

FIGURE 2
 Conflict between Confucian values and modern children’s rights.




Discussion: building a culturally adaptive mental health support system for adolescents


	1. Implementation Conditions and Potential Barriers. Weak professional mental-health resources at the county and township levels, coupled with inadequate referral networks, disrupt the continuum of early identification and intervention. School evaluation systems prioritize academic performance, squeezing teachers’ time and rendering students’ rights to express concerns and seek help mere formalities, thereby marginalizing psychological services. A high-power-distance culture and a “harmony-first” mindset suppress emotional expression and proactive help-seeking, often concealing risk indicators that go undetected by peers and teachers. Furthermore, standardized procedures and documentation for home–school communication are lacking, blurring boundaries between privacy and information sharing. Unclear departmental responsibilities increase the risks of data misuse and algorithmic bias. The absence of evaluation metrics that balance “rights fulfillment” with “cultural acceptability” may produce compliance gaps and distorted performance incentives.

	2. Culturally Embedded Legal and Educational System Design. In the field of mental health protection for minors, this means that formal systems should not only be based on universal human rights standards but also be deeply embedded in local value systems. When implementing Article 12 of the Convention on the Rights of the Child regarding the right to expression, mechanisms such as “senior peer support groups” and student-participatory psychological feedback systems can be employed to ensure that the practice of the right to expression does not conflict with traditional ethical norms of respecting teachers and elders, thereby achieving a balance between legal norms and cultural identity. Additionally, “caring for children’s mental health” can be incorporated into the evaluation criteria for “civilized families,” parental education modules can be integrated into psychological interventions, and community authority can be leveraged to reduce the “stigma associated with mental illness,” thereby promoting the transformation of traditional filial piety into modern family responsibility. Furthermore, an elective course titled “Traditional Culture and Children’s Psychological Development” could be established in teacher training institutions, using case-based teaching to explain the “benevolent yet not strict” approach to classroom management. Such institutional adaptations can facilitate the advancement of legal objectives while respecting cultural traditions.

	3. Establishing a Cultural Mediation Mechanism Centered on “Community Confucian Scholars.” We can draw on traditional mechanisms such as “village agreements” and “clan admonitions” to introduce a “community Confucian scholar mediation mechanism” as a form of soft governance intermediary in the field of child protection in cases of domestic violence, school bullying, or psychological alienation. Specifically, “cultural mediation groups” could be established at the street or township level, composed of retired teachers, respected community elders, and child welfare supervisors, to conduct counseling and psychological interviews for cases of psychological abuse or family cold violence identified at an early stage. Additionally, the “Community Family Psychological Guidelines,” based on the principles of “propriety, righteousness, benevolence, and harmony,” could be introduced to guide families in addressing children’s emotions and rebellious behavior through non-violent means. Before severe psychological harm cases enter the judicial process, community mediators could issue cultural intervention reports to provide foundational support for family re-education and behavioral change, thereby enhancing the cultural legitimacy of institutional interventions.

	4. Mechanism for Coordinating Traditional Culture and International Norms. China can proactively present its cultural adaptation path in its report on the implementation of the United Nations Convention on the Rights of the Child, particularly in the implementation of key provisions such as Article 3 (best interests of the child), Article 12 (right to expression), and Article 24 (right to health), embedding practical models with Chinese cultural characteristics. In the revision project of the Children’s Code by the Legal Affairs Committee of the National People’s Congress, it is essential to systematically review clause language compatible with Confucian concepts such as “benevolence,” “self-cultivation,” and “understanding reason” to establish a cultural channel for the style of legal provisions. Additionally, the implementation of “localization of children’s issues legal experiment projects” should be promoted.





Conclusion

The realization of minors’ rights is not a single, universal process but rather one that is culturally contextualized. In this sense, Confucian ethics are not merely obstacles to modern minors’ rights but rather cultural factors that must be acknowledged and understood in the process of realizing these rights. Therefore, this study advocates the construction of a more inclusive and flexible “culturally adaptive” paradigm, which establishes a dynamic balance between international standards and local traditions, ensuring that the realization of minors’ rights complies with international norms while remaining compatible with local cultural ethics. Of course, the “cultural adaptation” invoked here does not entail compromising core values but rather making limited adjustments premised on non-negotiable rights boundaries. In non-negotiable domains—corporal punishment, forced treatment, and systemic privacy violations—a zero-tolerance stance must be maintained. Only within rights-compliant space should friction be reduced through procedural and role-based arrangements, accompanied by phased evaluations to assess whether such flexibility is warranted and effective.



Limitations of the study

This study has certain limitations that should be addressed in future research.

First, the data and literature analyzed to date are predominantly macro-level and general in nature, with no comparative analysis conducted between economically developed regions and rural areas. Future research should focus on quantitative analysis and detailed comparisons of regional differences.

Second, this study has not yet conducted a quantitative analysis of behavioral differences in the implementation of minors’ rights and mental health issues across regions with varying degrees of Confucian cultural influence. Future research should employ quantitative methods and cross-regional comparative studies to systematically explore the relationship between the extent of Confucian cultural influence and the severity of mental health issues among minors.

Third, this study primarily focuses on theoretical analysis and case illustrations, lacking large-scale data support and long-term tracking research. Future research should further emphasize empirical studies and longitudinal investigations to more comprehensively understand the dynamic relationship between culture, law, and mental health.

Finally, this paper primarily examines adolescents’ mental health and rights protection and does not systematically explore how educational culture interacts with rights at the preschool and elementary stages. Future research could employ longitudinal cohort designs to trace the causal chain linking early parenting styles → expression strategies → help-seeking behaviors → intervention outcomes.
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Background: Academic stress has emerged as a significant risk factor for mental health development during adolescence. Schools have a considerable influence on adolescents’ development, but increasing academic pressures and social expectations have caused students to experience higher levels of stress, impacting their mental health and overall development.
Objective: To assess academic stress levels and the factors associated with it among students aged 13–15 years in Belagavi district, Karnataka.
Methods: A school-based survey was conducted among 1,426 students from four CBSE schools using universal sampling. Data were collected from July to September 2023. The Educational Stress Scale for Adolescents (ESSA) was used to measure academic stress. Statistical analysis involved Chi-square tests, Fisher’s exact test, and independent t-tests.
Results: Among the 1,426 students, 74% reported high levels of academic stress, with 17% reporting medium levels. Academic stress levels were significantly associated with age (p = 0.027), area (p = 0.000), father’s education (p = 0.023), and gender (p = 0.001). Male students experienced significantly higher stress levels in study pressure, grade-related anxiety, self-expectation, and self-despondency (p < 0.05). Female students experienced slightly higher stress related to workload, though this was not statistically significant.
Conclusion: Academic stress is prevalent among students and is significantly influenced by various sociodemographic variables.
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Introduction

Childhood and adolescence are crucial phases for mental health development, with the surrounding environment playing a vital role in shaping overall wellbeing and growth (1). Mental health issues among children and adolescents are a global concern, ranking among the primary causes of death, illness, and disability, particularly in older adolescents. Approximately 50% of mental health disorders begin by age 14, yet the majority remain undiagnosed and untreated (2).

Globally, systematic reviews have highlighted the adverse impact of academic stress on adolescent mental health. A recent review of 52 studies conducted across diverse countries reported that the majority demonstrated a positive association between academic pressure and problems such as anxiety, depression, and even suicidal ideation. Evidence further indicates that stress intensifies in the final years of schooling, with around one in six students experiencing excessive distress (3, 4).

India is home to one-fifth of the global adolescent and youth population, comprising approximately 30% of the country’s total population. According to the National Mental Health Survey 2016, 7.3% of teenagers experienced mental health conditions, with an equal distribution among boys and girls. A study reported that 23.33% of children and teenagers in Indian schools and 6.46% in communities experienced mental health issues (5–8).

Schools, where children spend a substantial portion of their time, have a significant influence on multiple aspects of development. These institutions contribute to shaping peer relationships, social interactions, academic achievement, emotional regulation, and behavioral and moral growth, all of which are closely linked to mental health (9). Consequently, academic stress has emerged as a prominent risk factor for adolescent mental health, with schools being a focal point for both the pressures and opportunities shaping their psychological wellbeing (10).

The growing concern of academic stress, driven by academic demands, personal factors, and social influences, disrupts students’ lives in numerous ways. It impacts their self-esteem, motivation, and behavior, often resulting in an inability to cope with academic challenges and withdrawal from other responsibilities (11). Students face constant pressure to achieve academic success, meet societal expectations, and attain personal goals, some of which may be overly ambitious or unattainable. This intensifies their stress levels, further negatively affecting their mental health (12).

This study is grounded in the Transactional Model of Stress and Coping [TMSC] in which primary and secondary appraisals shape stress response. In the school context, academic stress emerges from a continuous transaction between students and their environment (13). Transactional Model explains how students appraise these conditions—first whether the conditions are challenging [primary appraisal] and second whether they possess sufficient coping resources [secondary appraisal]. Academic Stress increases when perceived school demands outweigh available resources and coping [problem-focused or emotion -focused] is insufficient. Thus, the mechanism is—School environment—[demands, resources]—Appraisal [threat/resources]—coping—academic stress. This study sought to address two key questions—1. What are the levels of academic stress as measured by the Educational Stress Scale for Adolescents [ESSA] and 2. Which sociodemographic characteristics are associated with academic stress levels.



Methods


Study design, area, and period

Eligibility for the school survey analysis was based on a larger randomized controlled mental health intervention trial (RCT) (Clinical Trials Registry of India, CTRI Reg.no CTRI/2023/12/060663). The parent RCT targeted adolescents aged 13–15 years old adolescents, so students in classes 7th–9th from selected Central Board of Secondary Education (CBSE) schools were screened. The study protocol was approved by the KAHER Ethics Committee on Human Subjects for the Ph.D. Research Project (Ref. No. KAHER/EC/22-23/125-2). Data for the current analysis were collected between July and September 2023 in Belagavi district, Karnataka, India.



Population inclusion and exclusion criteria

Students of class seven to ninth who were present on the day of data collection. Those who provided assent, in addition to parental consent and were willing to participate in the study period were included in the study. Students with severe hearing, visual, or communication impairments were excluded.



Sample size determination and sample procedure

Four CBSE schools were selected using purposive sampling, and out of 1,620 students a total of 1,426 students were eligible and were included in the study:




	School
	Students included
	
	Total Strength

 

 	1 	413 	7th, 8th, 9th, each class had three divisions with 45 students in a division 	405


 	2 	612 	7th, 8th, 9th, each class had five divisions each with 45 students in a division 	675


 	3 	233 	7th, 8th, 9th, each class had two divisions each with 45 students in a division 	270


 	4 	168 	7th, 8th, 9th, each class had two divisions each with 45 students in a division 	270


 	 	1,426 	 	1,620




 

In school one, in class 9, eight students were repeaters.



Data collection instrument and procedure

The first section of the questionnaire included sociodemographic characteristics that provided background information on students and their parents (Table 1). Second section of the questionnaire included the ESSA instrument used to assess academic stress among the students.


TABLE 1 Description of independent variables for study analysis.


	Variable description



	Level
	Description
	Categorization

 

 	School level 	Central Board of Secondary Education [CBSE] 	CBSE school 1, 2, 3, 4


 	Age In years 	13, 14, 15


 	Gender 	Female or male


 	Class 	7th, 8th, 9th


 	Household level 	Area [where the student resides] 	Urban, Rural


 	Family type 	Nuclear [where only parents with their unmarried children stay together], Joint [a household where the nuclear family co-resides with additional adult relatives (e.g., paternal grandparents and/or father’s brother (paternal uncle) and his family) sharing the same household and kitchen.]


 	Caste 	General, OBC [OBC–Other Backward Classes], SC/ST [Scheduled caste/Scheduled tribe]


 	Religion 	Hindus, non-Hindus [includes Muslim, Christian, Jain, and Buddhist]


 	Education level 	Parents [Mother and Father] 	Secondary School Leaving Certificate [SSLC]/10th standard, Pre-University Course [PUC], Graduation, Post-graduation


 	Occupation level 	Parents [Mother and Father] 	Defense, Homemaker, Government Job, Private job




 

Formal permission to use The Educational Stress Scale for Adolescents (ESSA) was obtained from the author. Developed by Sun et al. (28), the ESSA is standardized and validated tool, including validation in studies conducted in India. In the present study, the scale was administered in its original language (English), so no local translation was required.

The ESSA consists of 16 items rated on five-point Likert scale, (16–80) with higher scores indicating greater academic stress. It assesses five factors: Pressure from Study (four items on learning pressure, peer competition, and concerns about the future), Workload (three items on homework and exams), Worry about Grades (three items on grade-related stress), Self-Expectation Stress (three items on unmet expectations), Despondency (three items on academic dissatisfaction) The scale has good internal consistency, with Cronbach’s alpha for the total scale at 0.82 and factor reliabilities ranging from 0.64 to 0.79.



Data entry and statistical analysis

Data were cleaned, coded and entered in MS-Excel and exported to IBM Statistical Package for the Social Sciences (SPSS) version 20.0 for analysis. Sociodemographic data and academic stress levels were summarized by computing frequency and percentages. Academic stress categories were defined based on cut-off score validated in an Indian sample (14).

	• Low: Scores −16 to 21

	• Medium: Scores 22–42

	• High: Scores 42 and above



Associations between academic stress levels and sociodemographic characteristics were assessed using Chi-square tests, with Fisher’s exact test applied when more than 20% of the expected cell count were less than five. Statistical significance was set at a p-value of < 0.05. Differences in mean scores of academic stress-related factors by gender were assessed using independent t-tests, and the assumptions of normality were verified; results were confirmed with Mann–Whitney U tests where appropriate. Multinomial logistic regression was used to identify sociodemographic predictors of academic stress.



Ethical consideration

Before data collection the purpose of the study was clarified to the principal and students of each school. Permission was obtained from the heads of all four schools. Assent and consent were obtained from the students and their parents.




Results

Figure 1 shows the overall academic stress levels among students. It was observed that 74% of students had scored above 42, indicating high levels of academic stress, followed by 17% of students who scored ≤42, indicating medium levels of academic stress.

[image: Bar chart titled "Academic Stress Levels" showing three yellow bars for stress categories: Low at 9 percent, Medium at 17 percent, and High at 74 percent, based on ESSA scores.]

FIGURE 1
 Academic stress levels among students.


Table 2 provides the basic characteristics of the school students. Among the 1,426 students, the largest number (69.1%) were 13 years old, with 57.2% coming from urban areas and 82.5% from nuclear families. Most participants’ parents, both fathers (72.2%) and mothers (79.2%), had completed schooling up to the 10th grade. Among the students, 46.1% were female and 53.9% were male. In terms of religion, 88.1% were Hindu. Regarding parents’ occupations, 54.4% of fathers were employed in Defense, and 90.6% of mothers were homemakers.


TABLE 2 Socio-demographic characteristics of the students (N = 1,426).


	Variable
	Category
	% (n)

 

 	School 	1 	29.0% (413)


 	2 	42.9% (612)


 	3 	16.3% (233)


 	4 	11.8% (168)


 	Class 	7th 	34.9% (497)


 	8th 	30.1% (429)


 	9th 	35.1% (500)


 	Age (years) 	13 	69.1% (985)


 	14 	26.1% (372)


 	15 	4.8% (69)


 	Gender 	Female 	46.1% (658)


 	Male 	53.9% (768)


 	Caste 	General 	77.8% (1,110)


 	OBC 	10.0% (143)


 	SC/ST 	12.1% (173)


 	Religion 	Hindu 	88.1% (1,257)


 	Non-Hindu 	11.8% (169)


 	Muslim 	7.0% (100)


 	Christian 	0.9% (13)


 	Jain & Buddhist 	3.9% (56)


 	Mother’s occupation 	Homemaker 	90.6% (1,292)


 	Government job 	8.7% (124)


 	Private job 	0.7% (10)


 	Father’s occupation 	Defense 	54.4% (776)


 	Government job 	12.7% (181)


 	Private job 	32.9% (469)


 	Area of residence 	Rural 	42.8% (611)


 	Urban 	57.2% (815)


 	Family type 	Nuclear 	82.5% (1,177)


 	Joint 	17.5% (249)


 	Mother’s education 	School 	79.2% (1,129)


 	PUC 	12.1% (173)


 	Graduation 	6.9% (99)


 	Post-graduation 	1.8% (25)


 	Father’s education 	School 	72.2% (1,029)


 	PUC 	15.6% (223)


 	Graduation 	9.3% (132)


 	Post-graduation 	2.9% (42)





OBC, Other Backward Classes; SC/ST, Scheduled caste/Scheduled tribe; PUC, Pre-University College.
 

Table 3 presents the distribution of academic stress levels among students across various sociodemographic characteristics using Chi-square and Fisher’s exact test. Among the various sociodemographic variables assessed, age (p = 0.027), area (p = 0.000), father’s education (p = 0.023), and gender (p = 0.001) were significantly associated with academic stress levels.


TABLE 3 Association of academic stress levels with sociodemographic characteristics.


	Sociodemographic characteristics
	Academic stress levels
	Chi-Sq.
	Significance



	Low (%)
	Medium (%)
	High (%)

 

 	Age 	13 	82 (8.3) 	180 (18.3) 	723 (73.4) 	10.996 	0.027*


 	14 	29 (7.8) 	53 (14.2) 	290 (78.0)


 	15 	12 (17.4) 	13 (18.8) 	44 (63.8)


 	Area 	Rural 	99 (16.2) 	111 (18.2) 	401 (65.6) 	82.088 	0.000*


 	Urban 	22 (2.9) 	135 (16.6) 	656 (80.5)


 	Family type 	Nuclear 	104 (8.8) 	207 (17.6) 	866 (73.6) 	1.059 	0.589


 	Joint 	19 (7.6) 	39 (15.7) 	191 (76.7)


 	Father education 	School 	92 (8.9) 	172 (16.7) 	765 (74.3) 	14.678 	0.023*


 	PUC 	21 (9.4) 	33 (14.8) 	169 (75.8)


 	Graduation 	5 (3.8) 	27 (20.5) 	100 (75.8)


 	Post-graduation 	5 (11.9) 	14 (33.3) 	23 (54.8)


 	Father occupation 	Defense 	73 (9.4) 	129 (16.6) 	574 (74.0) 	3.888 	0.421


 	Government job 	17 (9.4) 	37 (20.4) 	127 (70.2)


 	Private job 	33 (7.0) 	80 (17.1) 	356 (75.9)


 	Gender 	Female 	40 (6.1) 	102 (15.5) 	516 (78.4) 	14.395 	0.001*


 	Male 	83 (10.8) 	144 (18.8) 	541 (70.4)


 	Mother education 	School 	102 (9.0) 	188 (16.7) 	839 (74.3) 	9.859 a 	0.118


 	PUC 	12 (6.9) 	29 (16.8) 	132 (76.3)


 	Graduation 	5 (5.1) 	21 (21.2) 	73 (73.7)


 	Post-graduation 	4 (16.0) 	8 (32.0) 	13 (52.0)


 	Mother occupation 	Homemaker 	116 (9.0) 	215 (16.6) 	961 (74.4) 	5.770 a 	0.180


 	Government job 	6 (4.8) 	29 (23.4) 	89 (71.8)


 	Private job 	1 (10.0) 	2 (20.0) 	7 (70.0)


 	Religion 	Hindu 	112 (8.9) 	212 (16.9) 	933 (74.2) 	3.810 a 	0.683


 	Non-Hindu 	11 (6.5) 	34 (20.1) 	124 (73.4)





*Significant at <5% level, Fisher’s Exacta.

OBC, Other Backward Classes; SC/ST, Scheduled caste/Scheduled tribe; PUC, Pre-University College.
 

Table 4 presents the results of the independent t-test for academic stress factors by gender. Independent t-tests were applied to compare gender differences in academic stress across five categories. Male students exhibited significantly higher stress levels compared to female students in study pressure (M = 13.45, t = 2.649, p < 0.05), grade-related anxiety (M = 11.25, t = 4.386, p < 0.05), self-expectation (M = 10.03, t = 4.218, p < 0.05), and self-despondency (M = 9.27, t = 2.906, p < 0.05). On the other hand, female students reported slightly higher stress related to workload (M = 9.33) compared to male students (M = 9.20), though this difference was not statistically significant (t = −0.848). These results suggest that while academic stress affected both genders, male students reported significantly greater mean scores in academic stress categories.


TABLE 4 Results of independent t-test comparing academic stress categories between male and female students.


	Academic stress categories
	Female [N = 655]
	Male [N = 763]
	t
	p-value



	Mean ± SD
	Mean ± SD

 

 	Pressure from study 	13.45 ± 3.51 	12.95 ± 3.56 	2.649 	0.008*


 	Workload 	9.2 ± 2.87 	9.33 ± 3.14 	−0.848 	0.397


 	Worry about grades 	11.25 ± 2.63 	10.61 ± 2.77 	4.386 	0.001*


 	Self-despondency 	9.27 ± 2.96 	8.82 ± 2.88 	2.906 	0.004*


 	Self-expectation 	10.03 ± 2.87 	9.38 ± 2.93 	4.218 	0.001*





*Significant at <5% level, N = total number of students, M = Mean, SD = Std. Deviation.
 

Table 5 shows that the regression model was statistically significant (LR χ2 (40) = 247.30, p < 0.001) with Pseudo-R2 of 0.118, indicating that the sociodemographic characteristics accounted for 12% of the variation in academic stress. Academic stress levels increased sharply with grade progression. Compared with 7th graders, students in 8th grade were over 19 times more likely to report medium academic stress level (RRR = 19.26, 95% CI: 7.53–49.26, p < 0.001) and almost 23 times more likely to report high academic stress level (RRR = 22.97, 95% CI: 9.29–56.82, p < 0.001). Those in 9th grade also showed elevated risks, being three times more likely to experience medium stress (Medium: RRR = 3.00, 95% CI: 1.39–6.45; High: RRR = 4.85, 95% CI: 2.42–9.73). Place of residence was another strong predictor. Urban students were six times more likely to report medium stress and nearly 10 times more likely to report high stress compared with rural students (Medium: RRR = 6.30, 95% CI: 3.64–10.91; High: RRR = 9.74, 95% CI: 5.88–16.16; both p < 0.001). Gender differences were also evident, male students had significantly lower odds of reporting both medium and high stress compared with females (RRR = 0.59, 95% CI: 0.36–0.97, p = 0.037) or High stress categories (RRR = 0.42, 95% CI: 0.27–0.65, p < 0.001). Caste and family structure showed more specific associations. Students from OBC backgrounds and those from joint families were significantly more likely to experience high stress compared with their peers. High stress, OBC caste (RRR = 2.43, 95% CI: 1.10–5.38, p = 0.028) and joint family type (RRR = 2.07, 95% CI: 1.13–3.76, p = 0.018). Other variables including religion, parental education, parental occupation was not independently associated with academic stress levels after adjustment.


TABLE 5 Multinomial logistic regression of sociodemographic predictors of academic stress levels among adolescents (N = 1,426).


	Predictor (reference group)
	Category
	Medium vs. Low RRR (95% CI)
	High vs. Low RRR (95% CI)

 

 	Class (7th) 	8th 	19.26 (7.53–49.26)*** 	22.97 (9.29–56.82)***


 	9th 	3.00 (1.39–6.45)** 	4.85 (2.42–9.73)***


 	Age (13 years) 	14 years 	0.54 (0.26–1.15) 	0.62 (0.31–1.22)


 	15 years 	0.39 (0.13–1.18)† 	0.23 (0.09–0.60)**


 	Gender (Female) 	Male 	0.59 (0.36–0.97)* 	0.42 (0.27–0.65)***


 	Caste (General) 	OBC 	1.40 (0.56–3.46) 	2.43 (1.10–5.38)*


 	SC/ST 	1.40 (0.61–3.20) 	1.64 (0.77–3.49)


 	Religion (Hindu) 	Non-Hindu 	1.40 (0.91–2.16) 	1.27 (0.84–1.91)


 	Area (Rural) 	Urban 	6.30 (3.64–10.91)*** 	9.74 (5.88–16.16)***


 	Family type (Nuclear) 	Joint 	1.48 (0.76–2.90) 	2.07 (1.13–3.76)*


 	Father’s education (SSLC) 	PUC 	0.77 (0.38–1.55) 	0.86 (0.47–1.58)


 	Graduation 	2.70 (0.80–9.13) 	2.33 (0.74–7.37)


 	Post-graduation 	1.29 (0.22–7.66) 	0.49 (0.09–2.72)


 	Mother’s education (SSLC) 	PUC 	1.26 (0.55–2.88) 	1.27 (0.61–2.66)


 	Graduation 	1.01 (0.27–3.80) 	1.00 (0.29–3.45)


 	Post-graduation 	0.44 (0.06–3.32) 	0.28 (0.04–1.92)


 	Father’s occupation (Defense) 	Government job 	0.79 (0.38–1.62) 	0.62 (0.32–1.19)


 	Private job 	1.04 (0.59–1.82) 	1.09 (0.66–1.81)


 	Mother’s occupation (Homemaker) 	Government job 	1.98 (0.73–5.36) 	1.48 (0.57–3.83)


 	Private job 	2.23 (0.17–29.54) 	2.89 (0.28–30.07)





Base outcome = Low stress, RRR, Relative Risk Ratio; CI, Confidence Interval, †p < 0.10; *p < 0.05; **p < 0.01; ***p < 0.001.
 



Discussion

This study assessed academic stress levels and associated factors among 1,426 (13–15 years) using the Educational Stress Scale for Adolescents (ESSA). We observed that 74% scored above 42 (high stress) and 17% fell in the medium range (Figure 1). In adjusted multinomial models (Table 5) grade progression (8th/9th vs. 7th) and urban residence were the strongest predictors of elevated stress, while boys had lower adjusted odds of medium/high academic stress than girls despite scoring higher than girls on specific academic stress factors (study pressure, grade anxiety, self-expectation, despondency) in t-tests (Table 4). Additional associations were observed for caste (OBC) and joint family structure showed positive associations with high academic stress, whereas parental education and occupation were not independently related to academic stress levels after the adjustment.


How our prevalence compares and why it is high

The prevalence documented here exceeds compared to several earlier studies. For example, a work using ESSA along with KADS found only 22% of students in the high stress category (15), case–control studies have often restricted stress t cases while controls reported mild stress (16). Studies relying on SAAS or PAS scales typically show 31–48% of students experiencing high or moderate stress, often with subscale gender differences in workload or time restraints, but weaker overall associations with performance (17). A pattern replicated in newer Indian cohorts where overall sex differences may be small but subscale contrasts persist (18). In India, academic achievement is deeply entwined with parental expectations and exam based progression. Urban students, are embedded in environments where private tutoring, high stakes assessments, and peer competition are common. Yet school mental health support remains limited or uneven (19). Studies of competitive exam contexts similarly document high academic stress, high perceived parental pressure, and low wellbeing, are widespread across streams and classes when systematic pressure dominates (20). Together these structural features offer a plausible explanation for the particularly high levels observed in our study, especially in urban and higher-grade students.



Interpreting sociodemographic variables through the transactional model

The Transactional Model of stress and coping (13) helps in understanding the sociodemographic patterns observed. Academic stress arises when the students appraise school demands such as exams, assignments and other activities exceed their available resources like time, support and coping strategies. For many, especially in urban settings and higher grades, these demands are perceived as threats rather than challenges. Contemporary evidence in younger secondary grades show that academic stress directly increases cognitive, emotional, and behavioral components of burnout, with anxiety acting as a key mediator, while self-efficacy buffers against these effects (21). Response surface work further reveal that when both academic pressure and psychological imbalance are high, the risk of depressive symptoms is amplified, with effects largest in pivotal exam years (22). This aligns with our multinomial findings, where 8th and 9th graders have higher odds of academic stress compared with their 7th grade peers, suggesting an early escalation of threat appraisals in the school settings.



Gender–reconciling t-test and regression

Our gender findings highlight the complexity of academic stress experiences. First, boys scored higher than girls on study pressure, grade anxiety, self-expectation, and despondency (Table 4), consistent with factor-level sex contrasts reported on PAS and SAAS subscales (17, 18). Second, in the adjusted multinomial models, boys had lower odds of medium/high overall academic stress than girls. This contradiction is expected when domain specific elevations among boys do not translate into higher overall academic stress classifications once grade, urban residence and family factors are considered. Moreover, academic stress may manifest in divergent behavioral outcomes. For instance, recent work shows that social involvement can rise as a coping channel when academic emotions are low (23). These observations suggest that interventions should be sensitive to factor specific vulnerabilities—addressing grade related anxiety and self-expectations in boys while recognizing that, overall girls remain at higher risk for medium to high academic stress.



Family/school processes vs. distal socioeconomic characteristics

While preliminary analyses hinted at associations between parental education and academic stress (Table 3), but these links decreased after adjustments. This is consistent with the evidence that proximal process—the nature of parental involvement and the quality of school climate are more influential than the distal socioeconomic markers. Supportive, autonomy–enhancing parental involvement has been shown to reduce internalizing symptoms, whereas parental pressure and psychological control tend to heighten stress, with the latter often exerting a stronger negative effect than the protective influence of involvement (24). School level factors such as classroom management. Teacher support, and school connectedness similarly shape adolescents’ experiences of stress and wellbeing (25). These insights help why parental education and occupation variables can lose explanatory power once grade, urban context and family functioning styles are accounted for.



Mechanisms linking academic stress to mental health risks

Longitudinal evidence underscores the pathways through which academic stress translates into mental health problems. Sleep disturbances and loneliness have been identified as major mediators linking stress to depression and anxiety, while physical activity contributes modestly and inconsistently across outcomes (26). Importantly, time spent studying does not directly predict emotional outcomes but rather exerts its influence through student’s perceptions of stress, reinforcing the central role of appraisal in the Transactional Model (13). In or urban, high grade subgroup, where demands and comparison are dens, these mediators likely intensify the risk. There is also evidence that enhancing self-efficacy can weaken the stress [the stress → anxiety → burnout] (27) highlighting a need for interventions for schools.



Positioning our findings in the wider Indian context

Narrative syntheses of Indian school mental health emphasize cultural valuation of grades, stigma of failure and heavy reliance on private tutoring with reports of substantial exam anxiety in board years (19). Studies in competitive exam cohorts likewise document high stress and high parental pressure across streams, with degraded wellbeing (20). Our findings that urban students with those in higher grades bear the greatest burden are consistent with these realities. The additional associations with caste and family structure likely reflect underlying social roles and household expectations that shape adolescents appraisals and coping opportunities. Disparities in prevalence estimates across studies such as lower rates reported with SAAS or PAS (15, 17) are best understood as function of differences in scale content, cut off, sample characteristics and timing, particularly with post-COVID-19 cohorts (15–18).




Limitations

Among the several limitations of this study are: As this was a cross-sectional study, no casual or temporal relationships can be inferred from the study findings. The type of school [CBSE] and the purposive sampling of school limit the generalizability of findings to other school boards or government schools. The study involved self-reported scale on academic stress, no other psychological and social stressors were studied, which could interact with academic stress.



Conclusion

This study reveals a high prevalence of academic stress among adolescents of CBSE schools, Belagavi, Karnataka, with grade progression and urban residence, being the strongest determinants. Female sex, OBC caste and joint family structure were also the significant predictors, underscoring how rising academic demands and limited coping resources contribute to stress. These findings interpreted through Transactional Model of stress and coping, highlight the role of school demands and social context in shaping stress among adolescents. It is recommended that management and the teachers need to sensitize the students the importance of school counselor and how they can be benefited from the counseling. Mental health club for Students should be formed so that students can actively participate in fun learning activities based on mental health.
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Introduction: In India, although rates of adolescent anxiety and depression are of concern and contribute to a high youth suicide rate, public mental health approaches targeting adolescents are rare. India does not have an integrated whole-school mental health approach to promote youth wellbeing and prevent anxiety and depression. The aim of this study (Project SAMA) was to co- produce a whole school mental health program for delivery in Indian secondary schools.
Method: Using the ADAPT framework, we conducted umbrella and systematic reviews to identify school interventions with proven effectiveness which could be culturally adapted to India. Adopting a whole school approach, we sought evidence for interventions targeting risk and protective factors at the level of adolescents, teachers, parents and school climate. Informed by guidance from our Indian Youth Advisory Board and Scientific Advisory Boards, we built on the generally low availability of evidence-based interventions, drawing where possible on broader evidence of what works, to generate prototype interventions to take to co-adaptation and co-production with local communities. Working with 57 Indian stakeholders, spanning adolescents, parents, teachers, head teachers and mental health professionals, we reached consensus on a whole school program ready for feasibility testing, including how the program should be implemented and evaluated, and how safeguarding should be operationalized.
Results: We report our final program content and implementation plan ready for feasibility testing. The program consists of four inter-related interventions. These target protective factors for adolescent mental health, including youth, teacher and parent mental health literacy and psychoeducation, a positive and safe school culture, and psychosocial support. They also target the mental health risk factors of stigma, bullying and corporal or harsh discipline. Agreed delivery agents are lay counsellors and local mental health professionals. We report TIDieR checklists and logic models for each intervention and an integrated program Theory of Change.
Discussion: The final program, which reflects six of the World Health Organization's and UNESCO's eight global standards for health promoting schools, is freely available. Project SAMA makes a significant contribution to our understanding of what adolescents, school and parents want from a whole school approach to public mental health in India.
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1 Introduction

Globally, and in India, more than half of mental health conditions arise during adolescence. When last assessed in 2016, an estimated 9.8 million Indian 13–17-year-olds (pooled prevalence of 7.3%) had a mental health condition (as per ICD-10 diagnostic criteria) (1) although other studies suggest considerably higher prevalence (23%) among school-going adolescents (11–18 years) (2). Anxiety and depression are the most common mental health conditions globally, and in India, are the leading causes of disability among adolescents. Sub-clinical symptoms of anxiety and depression are more common in adolescents than clinical threshold symptoms (3), although they are a risk factor for escalation to clinical levels of disorder (4). Adolescent anxiety and depression are associated with poor physical health and lifelong disadvantage (5) and can be precursors to suicide (6). India has one of the highest suicide rates globally in those aged between 15 and 19 years (7, 8). Without action, the prevalence of mental health disorders in India is set to rise. Early evidence-based intervention is integral to reducing mental distress and promoting positive mental health and resilience in at-risk adolescents (9).

Globally, there has been an exponential interest in prevention approaches for mental health conditions (10). Prevention can operate at three levels: primary prevention to avert a disorder prior to any symptoms; secondary prevention, to lessen the progression to disorder when symptoms appear; and tertiary prevention, to lessen the impact of a disorder once it has commenced. In line with global calls for action on mental health (11), some Indian policies recognize the scale of the problem and advocate investment in prevention to improve population levels of mental health (12–14). Primary and secondary prevention have the potential to influence adolescent mental health in India given the treatment gap and under-resourced mental healthcare systems (1).

The Health Promoting Schools Framework (HPSF) (15) has driven attention to schools as sites to advance population health. Organized efforts to implement the HPSF in India have been mixed, and largely sub-optimal, opting to focus mostly on large-scale screening programs (16, 17). However, new focus is emerging around public mental health in communities, including schools. Such investment is warranted for three key reasons. First, the Indian school systems is one of the largest in world (17). Although the majority of adolescents do not suffer from mental health conditions and have a relatively positive experience in school, school life in India (and globally) can present mental health risks to students. Such risks include: the use of corporal punishment (18); extreme academic pressure (19, 20); poor mental health literacy among adolescents and teachers (21–24); prevailing mental health stigma and bullying (25); poorly supported staff, often with large class sizes and a general lack of mental health support within schools (26). In line with prevention science, addressing these risks has the potential to reduce the prevalence of youth mental health conditions, including anxiety and depression (27–30). Most mental health conditions arise from multiple causes meaning that prevention approaches should target multiple risk and protective factors simultaneously (30). Both young people with sub-clinical or clinical levels of mental health disorder can benefit from prevention interventions (30).

Second, Caldwell et al.'s (31) systematic review of school-based interventions to prevent anxiety and depression in children and young people concluded that future preventive interventions should not focus solely on individual protective or risk factors but also those that reside in the systems surrounding the adolescent (32). Globally, there is emerging consensus that mental health work in schools needs to expand from targeting only the vulnerable adolescent (e.g., by offering school counseling) to also targeting risk and protective factors that are relational (e.g., reducing bullying, fostering relationship skills), environmental (e.g., school climate, stigma) and organizational (e.g., school policies and processes, teacher training) (33). Whilst there has been good investment into school life skills program in India (34–36), these approaches still individualize mental health, do not address a broad range of risk and protective factors, and lack evidence of effectiveness.

Third, although there are many unsuccessful school mental health programs (31, 37), some are effective, cost-effective (38–41) and worth pursing (42). Evidence on their effectiveness in preventing anxiety and depression) is promising but limited to date (30). Their advantage is their potential to reach, without stigmatizing, large numbers of adolescents with varying symptomology who would typically have limited access to treatment or support (43). Whole school programs are often financially viable, have low dropout (43–46) and can target multiple risk and protective factors simultaneously (47–49) whilst fostering outcomes that also matter to educational institutions, e.g., attendance and academic success (50, 51). Parikh et al. (26) identified that, in India, stakeholder appetite for school mental health programs is strong, and the Government of India, in its National Health Policy (Ministry of Health and Family Welfare) (12) and National Education Policy (52) identified schools as key locations for improving the physical and mental health of adolescents through the provision of information and health services.

There are school initiatives in India which could be seen as supporting adolescent mental health. Two operate at a national level: the Ayushman Bharat program focuses on neurodevelopmental disorders, substance abuse, internet safety, yoga, and meditation (53), and the National and District Mental Health Programs recommend school outreach activities with a focus on suicide prevention (54). Several states have generated regional initiatives and programs for adolescent wellbeing. However, many of these remain untested, are opaque with regards to their theoretical or empirical basis, are poorly implemented and lack sustainability (55). Only four whole-school health and life-skills programmes with small mental health components have been tested in India. Two did not report any clinical outcomes for psychological symptoms (36) and one has yet to establish effectiveness (56) indicating that life-skills interventions may be insufficient to limit the onset and progression adolescent anxiety and depression. The third is a health promotion programme (SEHER; Strengthening Evidence base on scHool-based intErventions for pRomoting adolescent health) which focused on physical and sexual health, bullying, gender equality and depressive symptoms and emphasized the mediating role of school climate in student health outcome (57). School climate is a multidimensional construct representing subjective experiences of the school particularly in relation to psychological safety, belonging, relationships and engagement, and can be associated with student mental health (58). SEHER promoted a multi-activity approach, spanning whole-school, class and individual components including school assemblies, school competitions, wall magazines, speak out boxes and a school health promotion committee. Following identification of best delivery agents (59), SEHER was delivered in Bihar, India by lay counselors (60). Outcomes were positive, including for school climate and depressive symptoms, with benefits observed for up to 2 years, making a strong case for multi-component approaches that include school climate (57, 59).

SEHER demonstrates many elements of the HPSF (15) and, although not formally theorized as such, reflects aspects of the theory of human functioning and school organization which sees schools exerting positive influence through promoting practical reasoning (for health) and capacity for affiliation (positive relationships, shared values) (60, 61). SEHER did not, however, target anxiety nor other risk or protective factors in the system. This is a critical gap given the high prevalence of anxiety disorders in adolescence, its co-morbidity with depression, the promising effects found for psychological/educational anxiety prevention programs (10, 62) and the importance of taking a whole school approach which includes teachers and parents as synergistic influences on adolescent wellbeing and the need to “erode boundaries” (61). Our study aimed to progress resources and evidence for whole school approaches to adolescent mental health in Indian secondary schools. This paper describes the co-creation of our SAMA program and its conceptual framework ready for feasibility testing.

Project SAMA was a collaboration between the National Institute of Mental Health and Neuroscience in Bengaluru (NIMHANS, India), the University of Leeds (UK) and several other Indian and UK partners. Our team was interdisciplinary, with shared decision making, intellectual leadership, and responsibility for project delivery. Appointed research staff in India and the UK were typically paired for joint tasks (e.g., systematic reviewing). The India team led the fieldwork, and the UK team led plans for data management, analysis, and integration. Our end goal was to feasibility test a co-designed whole school wellbeing program for delivery in Indian secondary schools to inform a future effectiveness trial [see Hugh-Jones et al. (63) for feasibility study protocol]. We use the term “wellbeing” to encompass the program's potential to help the wellbeing of all adolescents exposed to the program, although our primary focus is on prevention and early intervention for those symptomatic of anxiety and/or depression. We envisaged the program would be a complex intervention (64) and conceived of schools as social complex adaptive systems (65). We describe in Supplementary File 1 steps 1–3 of the Six Steps in Quality Intervention Development (6SQuID) (66) which outlines the nature of the problem and its causes, along with which causal or contextual factors we believed would be most amenable to change. This paper describes the development of the SAMA program and its conceptual framework ready for feasibility testing and is structured around our use of guidance for adapting interventions to new contexts and for deciding when creation of a new intervention is warranted (ADAPT) (67).

For clarity, henceforth, we refer to our plans for a whole school program with interrelated interventions each with components. Our primary outcome for the eventual program was youth anxiety and depression [as per our study protocol (63)]. We planned to build on SEHER, extending the focus to adolescent anxiety, to target teachers and parents as key system actors, and to deliver a more comprehensive intervention of school climate improvement. We focused on these four targets (adolescents, teachers, parents, and school climate) as representative of individual, relational, and contextual influences on adolescent mental health that could be addressed via a whole school promotion and prevention program (59, 63). Our intentions were to positively disrupt proximal risky school and individual contexts, processes and/or mechanisms which were likely to be of relevance to adolescent anxiety and depression, and to promote those important to wellbeing (32). Programs aiming to induce change in social complex adaptive systems like schools need multilevel, synergistic action. Our a priori theoretical lens was Markham and Aveyard's (61) theory of health promoting schools which posits that being in a position to choose to function well and flourish is necessary to maximize one's health potential, acknowledging that for adolescent mental health this potential is subject to multiple influences. The theory proposes that schools can promote autonomy to function well via school organization, curriculum, and pedagogic practices.

In line with ADAPT (67), we planned to first identify any existing whole school programs with established effectiveness for: (i) the reduction of anxiety and depression symptoms in adolescents; (ii) improvements in teachers' mental health literacy and teachers' use of positive practices for behavior management; (iii) improvements in school climate (including reductions in bullying); and (iv) improvements in parents' mental health literacy. If candidate programs/interventions existed, we then planned to culturally co-adapt these to the local context with stakeholders. Cultural co-adaptation is “the systematic modification of an evidence-based treatment or intervention protocol to consider language, culture, and context in such a way that is compatible with the client's cultural patterns, meanings, and values” (68). Such practice is critical to enhancing the cultural relevance and future success of interventions (69). Where no suitable program/intervention existed, we planned to co-produce these with local school communities and stakeholders (63). Co-production of school mental health programs remains rare globally, and in India.



2 Materials and methods


2.1 Ethical approvals

Ethical approval for this study was granted by the Indian Council of Medical Research and the institutional ethics review board of the University of [blinded for review] Faculty of Medicine & Health (UK) and the National Institution of Mental Health and Neurosciences (India) Ethics Committee, Behavioral Science Division. Local approval was obtained from the Ministry of Primary and Secondary Education (Government of Karnataka), the Departments of Public Instruction, and the State Educational Research and Training (DSERT).



2.2 Setting

Project SAMA was delivered in the state of Karnataka (India) as it is the location for NIMHANS and their effective relationships across local government and school communities. Karnataka is the 8th largest state by population and its capital is Bengaluru. Literacy rates in Karnataka are high [82.47% of males and 68% of females are literate; 2011 census (70)]. NIMHANS is a government-funded center of excellence in Bengaluru providing child, adolescent and adult mental health (primary to tertiary care). Many other institutes and non-governmental organizations also provide outpatient and community mental health services in the region. School mental health programs are delivered in Karnataka state government schools as a part of the District Mental Health Program under the National Mental Health Program (71) and Rashtriya Kishor Swasthya Karyakram (13). The Central Board of Secondary Education in India mandates its schools to integrate life skills education into the school curriculum and for each school to have a school counselor. However, most of these programs are not delivered consistently and fail to reach most school-going children (54). In our study, we worked with stakeholders from Bengaluru (urban area) and Kolar (rural area).



2.3 ADAPT framework methodology

Our work followed the Adapt framework, specifically Movsisyan et al.'s (69) steps 1–7 for adapting complex population health interventions to new contexts and Moore et al.'s (67) decision pathways for when new interventions or new intervention components should be developed for new contexts. The Adapt steps move from intervention exploration and adaptation to preparation to implementation. Figure 1 shows how our phases of work aligned with these steps. Additional frameworks were drawn upon at key points and are explained below.


[image: Flowchart presenting a multi-phase process: Preparation involves initial assessment, intervention selection, and exploration; Exploration includes identification of mismatches, prototype development, and co-adaptation workshops; Implementation involves undertaking modifications and preparing for a pilot study.]
FIGURE 1
 Mapping of project SAMA stages to the ADAPT framework (69).



2.3.1 ADAPT step 1: initial assessment

We conducted a rapid desk review to identify key features of Indian culture, schooling, and national priorities to which our program should be sensitized [e.g., (26, 72)]. Desk reviews and local needs assessments support balance between globally evidenced interventions and local culture, priorities, and practices (73) and should be pragmatic to serve a project's aim (74). We mapped the education system and its decision-makers, existing life skills school programs, the state child and adolescent mental health system and potential for future intervention commissioning and funding, and relevant national policies [e.g., (12, 75, 76)]. Local needs assessments (relevant to Bengaluru and Kolar) were conducted delineating key community practices, values, expectations and possibilities with regards to the delivery of programs in schools. We also documented local vocabularies around mental health and wellbeing.



2.3.2 ADAPT step 2: intervention selection

Our aim was to identify candidate interventions, with established effectiveness in other countries or contexts, that with local co-adaptation, were likely to be acceptable, feasible and efficacious in our target context to meet our project aims. Four umbrella reviews were conducted to identify international or Indian interventions published between January 2011 until January 2022 with evidence of effectiveness in domains relevant to our program, namely, for: (i) reducing, via a universal school approach, symptoms of anxiety and/or depression in school-going adolescents; (ii) improving secondary school teachers' mental health literacy; (iii) improving school climate; and (iii) improving parents' mental health literacy. Given the low prevalence of studies providing evidence, we conducted a non-systematic review of programs to improve teachers' use of positive teaching practices. Reviews were pre-registered and our search strategies are reported in Supplementary File 2. We topped up with manual searches for studies conducted after the last systematic reviews in each domain were published. Interventions were eligible if they had established effectiveness with high quality evidence, were freely available, and were in principle feasible for implementation and scaling in the local context.



2.3.3 ADAPT step 3: intervention exploration

For all candidate interventions, we attempted to source intervention manuals. Using a reporting template, we comprehensively documented each intervention and underpinning theory, content, implementation, evidenced or hypothesized mechanisms and moderators of change.



2.3.4 ADAPT step 4: identification of potential mismatches

The India-UK team collaboratively considered “potential mismatches” (at surface and deep levels) (77) between candidate interventions and both the local needs identified in Step 1 and our overall aims for each intervention domain. We also considered potential unintended consequences of each intervention in our target context as well as cost implications and resource availability (67).



2.3.5 ADAPT step 5: intervention model development

Based on the outcomes of Steps 1–4, and in preparation for co-adaptation with stakeholders, we developed prototypes of four interventions representing our four intervention domains (i.e., youth, teachers, school climate and parents). We began by mapping intervention content and the logic or theory of change for each intervention, established from steps 1–5. Each prototype was then evaluated by the Indian team using Perera et al.'s (74) approach to cultural adaptation of psychosocial interventions which involves consideration of the eight dimensions of the Ecological Validity Model (EVM), namely language, persons, metaphors, content, concepts, goals, methods, and context (68, 78). As per guidance on the development of complex interventions (79), we created working logic models for the four interventions to help communicate hypothesized mechanisms to stakeholders, but which were open to change following co-adaptation. Once prototypes were complete, we generated adaptation hypotheses. These were research team statements regarding likely sources of cultural non-fit (74). Co-adaptation workshops focused on areas of greatest uncertainty about cultural fit. Key principles of intervention development are that it is dynamic, iterative, creative, open to change, and forward looking to future evaluation and implementation (79). We simultaneously considered implementation and suitability for evaluation.



2.3.6 ADAPT step 6: co-adaptation/co-production

Our Step 6 differed from the ADAPT model as we delivered an intense phase of working with local stakeholders on intervention co-adaptation and co-production to optimize the local acceptability, feasibility, and efficacy of the prototype interventions and implementation proposals (focusing on our adaptation hypotheses) and to co-produce new components where necessary. It was decided in advance that as much of the program as possible would be delivered by lay counselors as their acceptability and effectiveness in delivering school wellbeing programs in India, compared to teachers as delivery agents, was established in the SEHER trial (59). We also aimed to co-produce with stakeholders locally appropriate and meaningful safeguarding, data management and evaluation protocols for the feasibility stage.


2.3.6.1 Step 6 methodology
 
2.3.6.1.1 Participants

Co-production was conducted in line with Lundy's (80) model for participation of children and young people in decision-making which includes (i) Space: children must be given the opportunity to express a view; (ii) Voice: children must be facilitated to express their views; (iii) Audience: the view must be listened to; and (iv) Influence: the view must be acted upon, as appropriate. At project start, we established a Youth Advisory Board (YAB) informed by the Global Consensus Statement on Meaningful Adolescent (PMNCH) and Youth Participation (81) and the World Health Organization Toolkit for Adolescents Advocating Change [PMNCH (82)]. Our YAB comprised 17 local adolescents between 14 and 17 year (12 females and 5 males) who were involved in multiple aspects of project direction and delivery and met 11 times over the course of the study. Recruitment of more girls than boys on our YAB was purposeful to redress disparities in inclusion of girls in such opportunities (83). We also strove to recruit adolescents with different gender identities but were unsuccessful. Full details of our YAB and their influence on this project is detailed elsewhere (84).

For the co-adaptation workshops, we aimed to recruit a minimum of 50 participants spanning adolescents, parents, head-teachers, teachers, and mental health professionals. Recruitment was via direct invitations from the NIMHANS research team across their local networks of private and government-funded schools. Permission to recruit schools was given by the Commissioner of Public instruction (Government of Karnataka). We met with school leadership in urban and rural schools across Bengaluru and Kolar which had over 200 students and focused on government schools where most Indian adolescents are enrolled but where resources are limited. Inclusion of schools in the study was contingent on the willingness of school leadership to participate, following which teacher, student and parent recruitment was conducted. There were no eligibility criteria, but we encouraged participation by those who were interested in adolescent wellbeing. As per our protocol (63), we only recruited adolescents from rural schools to ensure we worked most intensely with under-represented young people. All potential participants (adolescents, teacher, parents) and guardians received study information letters. Informed assent (young people) and consent (adults) was secured prior to study start. We were attentive to the likely varied levels of literacy among adolescents and parents/carers (85). Study information letters were provided in English and in Kannada (the dominant regional language) and was crafted by the Indian team with extensive experience of working in local schools. The Indian team also attended schools in person to provide verbal explanations of the study and the information letters. Although we had higher representation of girls than boys on our YAB, we aimed for equal gender representation in co-design workshops in recognition of the need to develop a program that was gender sensitive. Travel expenses were reimbursed (including for accompanying guardians). Participants were provided with certificates of participation for their time and contributions.

We recruited 57 stakeholder participants. Table 1 shows participant and workshop details. We had representation from four schools (both government and private). Mental health professionals were psychiatrists, clinical psychologists and psychiatric social workers and two representatives from NGOs who worked in school health and mental health.

TABLE 1 Co-adaptation workshop participant demographics (N = 57).


	Stakeholder group
	N
	Gender
	Location
	Number of workshops
	Workshop duration





	Adolescents
	7
	All female
	Rural Kolar
	2
	4 h each



	Adolescents
	8
	All male
	Rural Kolar
	2
	4 h each



	Parents
	13
	6M; 7F
	Rural Kolar
	1
	3 h



	Head teachers
	9
	5M; 4F
	Rural Kolar and Urban Bangalore
	2
	2 h + 5 h



	Teachers
	10
	2M; 8F
	Rural Kolar and Urban Bangalore
	1
	4 h



	Mental health professionals
	10
	4M; 6F
	Bangalore
	2
	5 h







2.3.6.1.2 Procedure: co-production workshops

A total of 10 workshops were delivered by the NIMHANS team between November–December 2021, each lasting between 3 and 5 h. Separate workshops were conducted for each stakeholder group (adolescents, educators, parents, mental health professionals). Workshops with adolescents and parents were in school and those with teachers and head teachers were at NIMHANS. All workshops were conducted by facilitators proficient in Kannada, except for those with mental health professionals which were conducted in English. Informed by our adaptation hypotheses, we prepared semi-manualised workshop guides to support each stakeholder group's exploration of each prototype intervention and its anticipated outcomes, implementation, associated ethics/safeguarding, methods of intervention evaluation and preferred vocabularies. Mindful of the potential varied literacy levels among participants, the workshop materials and activities avoided technical concepts or jargon, were based on talk, art or movement (i.e., no reading or writing required) and were finalized by the Indian team and YAB to ensure they would be likely to make sense to local participants. Workshops began with project introduction and our scope for co-adaptation and co-production. Typical co-production activities were used (86, 87), such as creating personas and considering vignettes, with differing modes of contribution (e.g., stepping toward or away from statements to indicate agreement; raising hands to vote; assigning stickers to rate preferences; small group discussions). Gender was also explored in terms of preferences for tailoring program content or activities by gender, possible unequal program effects by gender, and cultural sensitivity (See Supplementary File 3 for examples of workshop activities).



2.3.6.1.3 Data collection

Participants were highly engaged and expressed appreciation at the opportunity to contribute to school mental health programs in this way. Workshops were digitally recorded, transcribed verbatim (removing identifying information) and then translated into English with 5% back translation accuracy checks. Workshop artifacts (posters, rankings etc.) were photographed, scanned and uploaded. Workshop facilitators field notes supported data analysis.



2.3.6.1.4 Data analysis

Analysis was conducted by an Indian and UK sub-group of the SAMA team involving senior researchers and research assistants, with oversight from an independent steering group and advisory group. Analysis was organized by stakeholder group and then by workshop discussion point. Relevant transcript extracts, workshop artifacts and facilitator notes were linked to these. This data corpus was then subjected to a form of framework analysis (88). We utilized a codebook approach to organize and deductively code data as being relevant to: the aims or components of a particular intervention; implementation; ethics/safeguarding; gender issues; or research evaluation or language (i.e., culturally appropriate vocabularies). As per framework analysis, we also coded inductively to capture insights not in these a priori codes. We then conducted a form of indexing and charting. This involved re-organizing the coded data from the different stakeholder groups around each intervention/issue (e.g., all stakeholders' views on implementation).





2.3.7 ADAPT step 7: undertake modifications

Following Moore et al.'s (67) decision tree for adapting vs. creating new interventions, the UK and India team collaboratively adapted the prototypes to improve intervention-context fit and created new components or content where needed. New components were developed based on Indian or international evidence where possible, which we report below. We also generated a final safeguarding protocol (described in detail elsewhere; forthcoming) and refined our evaluation protocol. We brought all resources for review by the wider SAMA team, the oversight groups and the YAB to solicit their assessment of whether these were contextually and culturally appropriate, feasible and safe. After modifications, a final review was conducted by three to four independent local mental health experts per intervention, who were asked to rate the clarity, relevance, cultural appropriateness, acceptability, and ethicality of the intervention along with overall feedback.





3 Results

We present our findings for each stage of ADAPT and key outcomes from each step are summarized in Supplementary File 4.


3.1 ADAPT step 1: initial assessment

Supplementary File 5 shows the outcomes of our multi-level needs assessments. We identified that any intervention put forward for co-adaptation must: be compatible with Indian values and perspectives; be suitable for 15-year-old adolescents in Grade 10, as reaching older students would be difficult given exam years; be sensitive to stigma associated with mental health conditions; be experiential and without high literacy demands. In addition, as reported by Parikh et al. (26), the interventions must address adolescents' stress from multiple sources, speak differently to youth, teachers and parents, include psychoeducation and be solution-focused, especially to cope with interpersonal problems.



3.2 ADAPT step 2: intervention selection

We conducted four reviews to identify candidate interventions to take forward to co-adaptation. Supplementary File 6 shows the Prisma flow chart for each review, the returned reviews and how we arrived at a final pool of eligible interventions.

	• Umbrella review of whole school programs to reduce adolescent anxiety and/or depression. A total of 523 unique systematic reviews were retrieved. Following review, eight interventions (one targeting anxiety and depression, two targeting anxiety and five targeting depression) were eligible for progression to ADAPT Step 3. Manual searches identified two further eligible intervention.
	• Umbrella review of interventions to improve secondary school teachers' mental health literacy. Three unique systematic reviews were retrieved, which led to the identification of four unique interventions targeting teacher mental health literacy. Manual searches did not identify any further eligible interventions.
	• Umbrella review of interventions to improve school climate in secondary schools. Five systematic reviews were retrieved, but no eligible interventions were identified. Manual searches returned two interventions eligible for progression to ADAPT Step 3.
	• Umbrella review of interventions to improve parents' mental health literacy. One systematic review was retrieved, and three eligible interventions were identified. Manual searches returned one further intervention.



3.3 ADAPT step 3 and 4: intervention exploration and potential mismatches

Each candidate intervention was explored by first completing a template to support team discussions (Supplementary File 7). From the 10 candidate whole school programs targeting adolescent anxiety and/or depression, all except two [SEHER (59) and Shamiri (88)] were either not available/accessible, did not met our inclusion criteria and/or did not have any evidence of sustained effects. From the three candidate interventions for teacher mental health literacy, only one was later deemed eligible to take forward to co-adaptation [Canadian Go-To-Educator Training Curriculum (89, 90)]. For school climate, only one intervention was eligible to take forward to co-adaptation (already identified SEHER (59). For parental mental health literacy, the two candidate interventions were not available or accessible so we drew from the resources returned from the desk review (explained in ADAPT Step 5). From each eligible intervention, we identified “potential mismatches” (reported below) to focus on in Step 5, defined as intervention components or approaches with high or uncertain acceptability and feasibility in the local setting and therefore requiring adaptation.



3.4 ADAPT step 5: intervention model development

To take to co-production, we created prototypes for four interventions, anticipated to function synergistically as a whole school program for adolescent mental health (Table 2). We scrutinized the SEHER and SHAMIRI manual for content and approaches that could be used in Intervention 1 prototype (SAMA for Youth). The extracted content is reported in Supplementary File 7. Given the lack of available intervention manuals from the umbrella review, we drew on additional evidence of common components of effective adolescent school mental health programs, specifically Clarke et al. (91); Gimba et al. (92), Skeen et al. (93) and WHO's Helping Adolescents Thrive Toolkit (94), as well as the Wellcome Trust's report of active ingredients for prevention and early intervention in youth anxiety and depression (95, 96). Supplementary File 8 shows our synthesis of common effective mechanisms across these reviews and how these mapped to our final intervention 1 prototype. The stated aim for prototype intervention was to help adolescents build practical skills for wellbeing and for managing early symptoms of anxiety and depression via an eight-week classroom-based psychoeducation program. This was designed to be delivered to standard class size (n = 30–40) in 9th grade (14–15 year) by a lay counselor embedded in the school. It utilized a concept of a “SAMA Emotion Spiral” (Figure 2) reflecting normal changes in mood, upwards and downwards, and that awareness of “how we are” can help us respond helpfully.

TABLE 2 Overview of SAMA prototype whole school program taken to Step 6.


	Program intervention component
	Prototype intervention structure
	Prototype intervention content
	Proposed implementation





	SAMA for Youth
	8 × weekly 60-min classroom-based sessions with student booklet plus 1 × booster
	Promotion (growth mindset, setting goals, wellbeing strategies, living with values); Prevention (what challenges our wellbeing; mental health literacy, emotion regulation, relationships, problem-solving, CBT for anxiety and depression; Redressal (help-seeking).
	Lay counselors



	SAMA for Teachers
	7 × 90-min sessions every 2–3 weeks
	Teacher value and stressors; mental health literacy (incl. stigma); promoting student wellbeing, help-seeking and resilience; forms of discipline/teaching practices and impacts.
	Mental Health Professionals and Lay counselors



	SAMA for School Climate
	6-month portfolio of activities
	Whole school and classroom level (as per SEHER); Schools network to support shared learning across SAMA; whole school policies on bullying and student wellbeing
	Mental Health Professionals



	SAMA for Parents
	A day workshop
	Understanding changes in adolescence; mental health literacy; communication and support.
	Mental Health Professionals






[image: Diagram showing two spirals labeled "Upward Spiral" and "Downward Spiral." The upward spiral, colored green and purple, lists positive emotional states from "Feeling just about okay" to "Joy in life." The downward spiral, colored purple and orange, lists negative states from "Feeling bored or fed up" to "Extreme sadness, despair, distress." Each spiral includes six stages of escalating emotions.]
FIGURE 2
 SAMA spiral concept to support emotional awareness.


The aim of intervention 2 prototype (SAMA for Teachers) was to increase teachers' mental health literacy and teachers' use of positive classroom practices. This was created by first drawing upon the Canadian Go-To-Educator Training (89). Supplementary File 8 details the content mapping. We identified only a few mismatches. For example, the source intervention largely conceptualized mental health stigma as an individual attitude. Adaptation was needed to acknowledge the cultural and religious views and beliefs which shape Indian perspectives on the origins and nature of mental health (97). We drew upon other Indian manuals/resources, namely the White Swan Foundation's “Youth Mental Health: Teacher as Catalysts” (98) and Fortis' Mental Health in Classroom Curriculum (99) for culturally relevant examples and ways of talking about mental health literacy (e.g., concept of burden vs. stress, talking about “challenges” rather than “problems”). For intervention content to promote teachers' use of positive practices in the classroom, our manual searches identified the Positive Discipline and Classroom Management by the Center for Justice and Crime Prevention and the Department of Basic Education, Pretoria (100). Supplementary File 8 shows the content taken from this. Some mismatches were identified. For example, the Indian team felt more focus was needed to explore how teachers were affected by the expectations held by some Indian parents that schooling will administer tough (including corporal) discipline when needed. The final intervention 2 prototype proposed 7 × 90-min sessions delivered over 2–3-weeks (see Supplementary File 8).

To develop intervention 3 prototype (SAMA with Schools), we drew upon SEHER's school climate intervention (59) but made several modifications. For example, we dropped the development of school policy on substance use but added one on school wellbeing, and we changed the focus of classroom workshops to mental health related issues (e.g., we dropped study skills content). We also drew minimally upon two further programs -the Gatehouse Project (101) and School Climate Improvement Resource Package (102). However, most content from these programs constituted mismatches either to our aims or resources (e.g., developing in-school monitoring and evaluation teams). Supplementary File 8 details how the content from each of these fed into our final prototype SAMA with Schools. This multi-component intervention was proposed to be delivered by a lay counselor over 6 months.

For intervention prototype 4 (SAMA with Parents), we explored the Early Adolescent Skills for Emotions (EASE; psychoeducation parent sessions) (103) and the Go-To-Educators Training (104), especially on addressing mental health stigma. However, much of the content of these programs was not aligned with our aims to improve parents' mental health literacy or were not compatible with the short duration that we were going to be able to engage parents. Some mismatches could be addressed. For example, the EASE program content on parental self-care was replaced with a short focus on self-management in times of high stress with their child. A substantial proportion of the intervention content was created from the significant professional and local knowledge of the NIMHANS team. The final prototype intervention (see Supplementary File 8) was proposed to be delivered as a half day workshop on school premises. The stated aim was to improve parental mental health literacy as a pathway to support adolescents.



3.5 ADAPT step 6: co-adaptation/co-production

This section details the key outcomes from co-production workshops with young people, teachers, parents, and mental health professions for each of the interventions. All stakeholders strongly endorsed a whole school approach with the four interrelated interventions and that Grade 9 adolescents were a suitable age group for a feasibility trial as they were likely to be able to benefit from a psychoeducation intervention at a good pre-exam juncture. School staff indicated acceptability would be strongly linked to the awareness of the program across the school community and how well its' aims and anticipated benefits were understood.


3.5.1 SAMA for Youth

All stakeholders felt that the intervention's success would be influenced by its age- and cultural-relevance. None felt that it risked escalating mental health stigma. Only one teacher was concerned that the intervention would take time from curriculum teaching. For intervention accessibility and inclusivity, teachers requested it was available for students in English and Kannada.

Certain intervention concepts and vocabularies were preferred over others (Supplementary File 9). Adolescents and teachers rejected the term “resilience” and proposed “overcoming difficult situations” instead. “Mental health” and “mental illness” were acceptable to all except the mental health professionals who preferred “wellbeing” as a less stigmatizing term. Adolescent boys suggested that “managing difficult feelings” be explained as “defense mechanisms” (a term in India referring to protection from difficult feelings), and all adolescents were unsure about the meaning of “coping.” The word “stigma” appeared hard for all to understand, even when translated into the local language (as they associated it with the plant anatomy “stigma”). During workshops, it also became clear that adolescents did not fully understand the concept of “self-esteem.”

The intervention prototype content was endorsed and deemed necessary, but insufficient, by all other stakeholders, with varying views of priority content. This is shown in Table 3 where we distilled prototype content into key issues. Parents, teachers and mental health professionals requested additional coverage of technology addiction, living by values, sustaining focus on academic achievement and family issues. All adolescents said they would be uncomfortable discussing “when things are difficult at home” as this was a private matter for their family. Mental health professionals offered suggestions about addressing teacher-student bullying and some content for the psychology-focused sessions. They emphasized that values in Indian culture are highly personal and that adolescents should be offered a chance to articulate their own values at the start of the intervention. Adolescent boys requested content on improving self-confidence, defense mechanisms, practical ways to cope with stress, ways to understand and reach your goals, and top tips on how not to be anxious or disappointed. Clear, in-school, help-seeking pathways were also important to adolescent boys. Adolescent girls emphasized the need for sessions on how to distinguish between “good and bad” friends and how to maintain good friendships. Neither adolescent boys nor girls rated self-compassion as a necessary topic. Stakeholders broadly offered the same reasons for endorsing the prototype content which centered around the empowering of adolescents to understand and manage their own wellbeing by up-skilling them with mental health literacy, problem solving abilities and knowledge of help-seeking options. All stakeholders, including parents, stated that they felt SAMA for Youth was important and should be part of the school curriculum.

TABLE 3 Stakeholder views on topics to be covered in the SAMA for Youth intervention.


	Topic
	Stakeholder group



	AB
	AG
	P
	T/HT
	MHP





	Learning top tips for feeling good
	•
	•
	•
	*
	•



	Knowing about good physical health (sleep, food, and exercise)
	•
	•
	•
	*
	•



	Learning ways to manage stressful times (e.g., exams, big decisions, big changes)
	•
	•
	•
	*
	•



	Knowing how to have better relationships with friends
	°
	°
	•
	*
	•



	General coping skills for hard times
	°
	•
	•
	•
	•



	Knowing how to do better in academics
	▪
	•
	•
	•
	•



	Learning ways to manage feeling sad, down flat or upset
	•
	•
	•
	•
	•



	Knowing how to handle difficult situations (arguments, peer pressure, bullying)
	°
	•
	•
	•
	•



	Gaining more self-confidence
	•
	•
	•
	•
	•



	Learning relaxation skills
	▪
	•
	•
	•
	•



	Knowing about how substances might affect me (as an adolescent)
	▪
	•
	•
	*
	•



	Knowing what options I have if I need help
	•
	•
	•
	•
	•



	Improving self-compassions and kindness to others
	▪
	▪
	•
	•
	•



AB, adolescent boys; AG, adolescent girls; P, parents; T/HT, teachers/head teachers; MHP, Mental health professionals. • = a session on this would be really useful; ° = a session on this might be useful; ▪ = no need; * priority topics for head teachers.



Most stakeholders endorsed highly visual mini booklets to support youth self-reflection and content consolidation. Teachers and head teachers suggested vignettes as a cultural and age-appropriate discussion tools that minimize personal disclosures and vulnerability. Both adolescent girls and boys wanted sessions to be mixed-gender, different to typical classes, informal and highly interactive with many opportunities for peer-to-peer engagement, including role playing, group discussions, problem solving tasks, discussing example scenarios, peer-to-peer teaching as well as time for setting personal goals and personal reflection. However, adolescents deemed some issues as unsuitable for peer discussions. Some boys worried about discussing boy/girl relationships and some girls said they would feel uncomfortable sharing personal views on “what helps students feel calm and happy.”

Optimal intervention implementation was collectively endorsed as one, 1-h session per week for 8 weeks plus one booster session between 3 and 6 months later. Head teachers were willing to approve two 1-h sessions per week as they felt some topics would need more time to be covered in appropriate depth. Delivering some sessions outside classrooms (e.g., communal spaces) was suggested by head teachers to facilitate a more informal context.

All stakeholders were united in a preference for lay counselors to deliver this intervention, with provisos. For teachers and headteachers, provisos included having a clear understanding of how lay counselors had been trained, would integrate into the school community, would collaborate with teaching staff, and how they would be occupied in school when not delivering the intervention. Headteachers stressed the importance of the lay counselors understanding and aligning with the unique culture of their school to aid intervention implementation. Head teachers felt it was important that lay counsellors' interactions with students would be appropriate (including no male counselors meeting with female students) and in line with the school ethos (friendly vs. formal interactions), that they were educated on all school procedures for safeguarding and disclosures and that students would be clear on their role compared to typical teaching staff. Attention to a manageable class size for them as also important (typically 60 students). Mental health professionals stressed the importance of regular supervision for lay counselors, both individually and as part of a group, to facilitate shared learning, connection and support.

Adolescents emphasized that lay counselors were responsible for creating relaxed, fun and inclusive intervention sessions, driven largely, they felt, by the counsellor's personal orientation to them. They stressed that lay counselors needed to reassure them about how safe it will be to be open in SAMA discussions or the accompanying booklets, and that it was crucial that no information would be shared with others (e.g., via-a-vis safeguarding) in ways that disempowered them (e.g., they wanted to play an active role in identifying their trusted person).

Finally, with regards to research methodology to evaluate this intervention, it was important to parents that consent information be sent in a local language. All stakeholders agreed with the following statements: “parents should not be able to stop their son/daughter learning about their emotional wellbeing”; “schools, teachers, parents, and students have a right to see the data from the project”; “permission should be secured from students for data collection” and “a student can say they do not want to take part even if the rest of the class does.” Adolescent preferences for outcomes included changes in their feelings and thoughts about themselves and their lives and they felt that their parents should have access to school level, not individual level, data yielded from any validated measures they completed. Teachers and adolescents both emphasized the importance of confidentiality in data collection and to counter cultural perceptions by emphasizing to adolescents that measure completion was not an exam.



3.5.2 SAMA for Teachers

All stakeholders endorsed the aims of the “SAMA for Teachers” prototype intervention and stressed headteacher buy in would be pivotal. They felt it should be for all teachers (not selected ones) with time made available in their schedules and teachers recognized for their take-up of training. Psychoeducation on mental health literacy was welcomed, including the role they as teachers could play in spotting early signs of poor mental health in students. They recommended additional topics (time management and anger management for themselves), making the module on resilience building mandatory (although they preferred the term “overcoming difficulties”), optimizing impact and engagement via peer discussion, implementation in 1.5/2 h blocks every 2–3 weeks over June-August with booster sessions every 3 months, and overall intervention integration into a comprehensive school health program. They suggested bringing teachers from different schools together so that there is “seriousness” during the sessions. Partnering with other intervention schools to support engagement and shared learning was also recommended. Participants welcomed training on positive classroom practices, although headteachers recommended delivery by a professional figure, not lay counselors, as they anticipated it would be hard for senior teachers to let go of tough disciplining methods. MHPs recommended the intervention should cover developmental perspectives, the bio-psycho-social model of mental health, sensitivity to LGBTQ+ issues, contemporary issues for adolescents and using IEC materials on social media to help sustain the program. Young people endorsed the teacher training as presented in the prototype.



3.5.3 SAMA for school climate

We defined school environment as in SEHER, namely the pattern of students', parents', and school personnel's experience of school life [that] reflects norms, goals, values, interpersonal relationships, teaching and learning practices, and organizational structures (59). All stakeholders understood and accepted the importance of school climate as we defined it (although they preferred the term “school environment”) and endorsed the prototype's aim, content and implementation strategy. All adolescents said they would welcome the opportunity to be proactive in school via this kind of intervention. Only adolescent girls suggested that the intervention especially emphasize school (relational) connectedness, which they described as: support from friends, a helping nature in everyone, sharing difficulties with others and absence of any kind of discrimination. Adolescents wanted to expand the role of the peer leader, from supporting the lay counselor to also offering support to fellow students. MHPs and school staff emphasized that intervention success would be contingent upon initial and continued understanding and awareness of the intervention by everyone in school, with headteachers suggesting intense activity was needed, spanning media coverage, social media and easy communication channels such as WhatsApp. Teachers stressed the importance of letting young people decide which adults should join the intervention committee, that teachers play a supporting rather than leading role, and that non-stigmatizing language be consistently employed to avoid students or teachers labeling each other. Headteachers underscored that the lay counsellor's role and responsibilities be made clear to parents and staff, including communication and referral plans. MHPs also stressed lay counselor training and protocols should address student anonymity and confidentiality and decision-making for referrals. Headteachers suggested omitting initial data collection to inform school environment priorities as the cultural norm would be to collectively decide these through discussion, and to incentivise student engagement with inter-school competitions. Interest in a network for SAMA schools to collaborate and share ideas and learning was only moderately supported as this is not a typical cultural practice.

With regards to evaluating this intervention component, given adolescent literacy levels and preference for Kannada, teachers suggested data collection from adolescents be as simple as possible (including rating scales, and to avoid the format of questions and sub-questions). Adolescent boys suggested individual or group discussions as a good data collection method.



3.5.4 SAMA for parents

All stakeholders endorsed the prototype aim, content and implementation, and would welcome the intervention into schools. Adolescents conveyed their challenges with parents to which the intervention should be sensitized, which included: corporal punishment, comparison with other children, autocratic parenting, poor knowledge about adolescence and perceiving adolescents to be mischievous, indulging in fights and keeping bad company. They conveyed that an intervention for parents might convey adolescent needs which they stated were: to be accepted by parents, to have freedom, to have quality time with parents, to involve them in decision-making rather than dictating, to be understood and believed, to be supported, guided and encouraged, not to be blamed or punished, to be taught moral values to have help during difficult times, and to not be too lenient or too strict.

In discussing potential barriers to intervention success, MHPs emphasized low education and low literacy levels of our target demographic and conveyed their view that most Indian parents will not have discussed mental health or been involved in such an intervention before. All stakeholders emphasized the need for accessible materials (e.g., brief videos, highly visual booklets, local languages). Local variance in terms of caste and religion, and associated differences in parental practices and preferences, were additional anticipated challenges requiring sensitive intervention content. Parents said they welcomed the opportunity to learn about parenting their adolescent via this proposed intervention but saw potential attendance barriers because of poor understanding of the problem and other pressing issues like financial constraints, work pressure and family problems. Many parents in the region work on daily wage basis (below the poverty line) and time from work for intervention attendance was considered a major barrier. An additional anticipated barrier to securing positive intervention outcomes was the lack of opportunity for parents to act on intervention guidance and to spend quality time with their children.




3.6 ADAPT step 7: undertake modifications (finalize interventions)

Step 6 confirmed acceptability of the intended aim of the SAMA program to reduce symptoms of anxiety and depression in adolescents. Informed by Step 6 outcomes, Step 7 involved modifying the prototypes to generate four final interventions that would constitute our SAMA whole school program, ready for feasibility testing. The content for these finalized interventions, which we detail below, was favorably reviewed by our independent local mental health experts (see Supplementary File 9). We planned to use the Reporting Adaptations and Modifications-Enhanced (FRAME) (77) to document how we had adapted candidate interventions from Step 2 prior to pre-feasibility testing. However, this was not meaningful as none of our final prototypes were based on any single existing program. Supplementary File 10 details our TIDieR checklist (105) for the whole school program and our Type 2 logic models for each intervention and likely moderating factors. Although Type 1 and 2 logic models are limited in their suitability for complex interventions (106), they are a useful organizing framework at a feasibility stage. Our logic models show the key intervention content and the hypothesized mechanisms of change leading to proximal outcomes. They also show the “Inner Context” moderators which we envisage may affect the change process.



3.7 Final implementation protocol

We finalized safeguarding, implementation and evaluation protocols following stakeholder input in Step 6 (available at www.sama.org.uk). The school communities suggested the term “wellness coach” for the lay counselor and their chosen name is “SAMA Snehitharu,” meaning friend. We have created an in-person training course for lay counselors (to be delivered by NIMHANS) as well as intervention training manuals and safeguarding protocols [in English and Kannada (available at www.sama.org.uk].

Simultaneous delivery of our four interventions as a whole school approach was endorsed in the co-design process, with only minor modifications. Responding to the Step 6 findings on the importance of whole school awareness and understanding the programme, our final implementation protocol is to: (i) launch “SAMA is coming” poster campaign in schools 1 month pre-delivery; (ii) integrate lay counselors into schools; (iii) deliver whole school assemblies explaining the programme and anticipated benefits; (iv) SAMA for Youth (delivered by lay counselors) broadly simultaneously with SAMA for Teachers (delivered by NIMHANS); (v) SAMA for Schools launch 1 month later (delivered by lay counselors); (vi) SAMA for Parents approximately 2 months later (delivered by NIMHANS).


3.7.1 Final intervention: SAMA for Youth

The primary aim of this intervention ready for feasibility test is to reduce adolescent symptoms of anxiety and depression, via improved mental health literacy and psychoeducation, school connectedness and supportive relationships. It has now been manualised for delivery to Grade 9 students (14–15y) via 8 × 40-min, evidence-based, topic-led sessions for delivery to a whole class (30–40 students). Each session has an accompanying student booklet for personal notes and a reminder of key learning. Based on the eight topic sessions, 13 extension sessions were also created for use if lay counselors were asked to cover for absent teachers. Topics move from wellbeing promotion to prevention of poor mental health and redressal if symptomatic. All sessions follow SAFE principles [sequenced, active, focused and explicit; (91)], are similar in structure and prioritize: fun, student interaction; student voice and assets; being different to everyday lessons; use of vignettes, role-play and creativity; and practical application in everyday life. The intervention contains many of the evidence-based active ingredients for prevention and early intervention in youth depression and anxiety documented by the Wellcome Trust's reviews (95, 96), including behavioral activation, problem-solving, relaxation techniques, emotional awareness and regulation, decentering, addressing repetitive negative thinking, improving social relationships and mental health literacy. Figure 3 shows manual examples, Table 4 shows the final intervention content and Supplementary File 10 shows the intervention logic model and final agreed outcome to be measured.
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FIGURE 3
 Example lesson for SAMA for Youth manual.


TABLE 4 Final version of SAMA for Youth intervention ready for feasibility testing.


	Session number
	Prototype version
	Final version (after co-production)
	Objectives for adolescents
	Content/ Objectives/ Rationale
	Common across all sessions





	1
	Setting intentions
	Getting started
 Extension Lessons: Exploring emotion spirals
	To find out about the SAMA program and get to know your SAMA Snehitharu
	Establish SAMA as different to normal classes; build understanding and motivation for program benefits; introduce wellbeing. SAMA spiral/emotional awareness; growth
	1 × minute mindfulness at session start and end (a minute for you) Building relationships between lay counselor and peers Connection to SAMA Spiral and Growth Mindset Focus on personal strengths and practical and memorable strategies

 
	2
	Protecting wellbeing
	Top tips for feeling good
 Extension Lessons: Strategies for wellbeing
	To find out some top tips for feeling good
	Things that drain and boost our wellbeing (self-awareness); build permission, intention and practical strategies for self-care; goal setting with IF-THEN plans

 
	3
	Living with values (Dropped following co-production)
	How to manage pressure at school
 Extension Lessons: IF-THEN plans; Relaxation
	To have top tips for managing school pressure
	Good vs. bad stress; spotting signs of stress; MHL, resource-demand model of stress; self-efficacy for coping; practical coping skills with IF-THEN plans

 
	4
	Challenges to wellbeing
	Dealing with problems (when things are bothering you)
 Extension Lesson: Problem-solving; Playful Acceptance and Traffic Light Approach
	To learn how to use a problem-solving approach when things are bothering you
	MHL (normalization of everyday worry); anxiety/worry as problems; options for approach problems (problem-solving, acceptance; developing problem-solving as a coping skill

 
	5
	Dealing with difficult feelings
	Managing difficult feelings (low mood)
 Extension Lessons: Ignore the Passengers
	To understand low mood and what you can do so that you can carry on doing the things you enjoy
	MHL (normalization of varying mood); CBT model for persistent low mood; behavioral activation; IF-THEN plans

 
	6
	Dealing with difficult thoughts
	Building positive relationships
 Extension Lesson: Design a welcoming school
	Top tips for good relationships
	Celebrating and accepting difference; empathy for others; motivation for positive relationships.

 
	7
	Relationships
	Building positive relationships
 Extension lesson: managing tricky situations; creating a safe school
	Top tips for friendships
	Characteristics of good friendships; spotting bullying and zero tolerance approach; safeguarding

 
	8
	Being Supported
	Putting it all together
	To celebrate all you have achieved on SAMA
	Recognition of strengths; identifying personal strategies to continue; routes to support in school







3.7.2 Final intervention: SAMA for Teachers

It was agreed that the aim of this intervention would be to improve teachers' mental health literacy and teachers' use of positive discipline practices. No content changes were requested but participants provided suggestions to making it easier for teachers to learn and implement strategies. Planned delivery is seven short modules (manualised), by NIMHANS mental health experts, over 2 days to all teachers in SAMA study schools, with delivery to each school in isolation. We plan high levels of peer discussions based on scenarios/vignettes and some role-play. From suggestions in Step 6, we opted not to bring study schools together for this intervention delivery given challenges to coordination, omit topics recommended by MHPs which were beyond a focus on mental health and not to use social media to sustain the program as this was beyond the scope of the project. Table 5 shows the final planned intervention and Supplementary File 10 shows the intervention logic model and final agreed outcome measures.

TABLE 5 Final version of SAMA for Teachers intervention ready for feasibility testing.


	Session number
	Final version (after co-production)
	Objectives





	1
	Teacher Wellbeing
	Validate the importance of teaching, teacher wellbeing and teacher-student relationships



	2
	Understan ding mental health and mental health conditions
	Improve knowledge mental health, signs of mental health conditions and support/
 treatment available.



	3
	Destigmatising mental health conditions
	Increase understanding of: mental health stigma; its manifestations (facts, factors and myths); and evidence-based strategies to reduce stigma in schools



	4
	Encouraging help-seeking
	Improve understanding of the importance of help as early intervention; types of, and ways to, help; barriers to help seeking



	5
	Mental health promotion and wellbeing activities
	Improve knowledge of the importance of mental health promotion; practices to promote wellbeing and stress management? in teachers and students



	6
	Resilience (Overcoming Difficulties)
	Increase knowledge of the meaning of resilience and how to foster it in teaching practices



	7
	Positive discipline and classroom management
	To promote: knowledge of harms of harsh discipline; forms and benefits for self and students of positive practices; how to implement in classrooms and school policy







3.7.3 Final intervention: SAMA for Schools

The agreed aim of the school environment intervention is to promote the psychological safety of students in school, enhance their school connectedness and promote mental health literacy. The final intervention is multicomponent spanning inter-school, whole school and class level elements. From suggestions in Step 6, the final intervention includes proactively encouraging girls to join the school environment team, improved protocol clarity in relation to managing the Speak Out Box (e.g., if students lodge complaints about staff), expanding the role of peer leaders with skills training, and incentivizing the school competitions (see Table 6). Supplementary File 10 shows the intervention logic model and final agreed outcome measures for this intervention.

TABLE 6 Final version of SAMA for School intervention ready for feasibility testing.


	Whole school level
	Session number
	Prototype version
	Final version (changes following co-production)
	Objectives





	Class level
	0
	Data collection to inform intervention focus
	Omit due to preference to decide via discussion

 
	1
	SAMA School Network
	Unchanged
	To support intra-school sharing of ideas and learning; to support sustainable practice

 
	2
	Awareness Generation
	To also begin in advance of program launch
	To generate awareness of school wellbeing and engagement with SAMA, including parents

 
	3
	School Environment Team
	To also actively promote inclusion of girls to the team
	To support new school processes for student-teacher collaboration; to promote youth voice; to build students' confidence as change agents and enhancing school connectedness?

 
	4
	Speak Out Box
	Clearer protocols for managing submissions
	To promote perceived support and help-seeking

 
	5
	Wall Magazine
	Unchanged
	To support student-led engagement on topics related to their wellbeing (improve mental health literacy); to tackle mental health stigma

 
	5
	Anti-bullying and Wellbeing Policies
	Unchanged
	To support student-school collaboration on designing policies and processes to address school risk and protective factors for adolescent mental health

 
	6
	Inter-school Competitions
	To also integrate with existing school processes for competition.
	To support student-led engagement on topics related to their wellbeing (improve mental health literacy); to tackle mental health stigma

 
	7
	Lectures and Workshops
	Retain student workshops only to not replicate SAMA for Teachers content
	To support mental health literacy; foster positive student relationship and school connectedness

 
	8
	Peer Groups
	Expanded role for the peer leader to include training to enhance listening and responding
	To promote peer-to-peer support; to foster positive student relationships; to promote perceived support







3.7.4 Final intervention: SAMA for Parents

Our study protocol (63) specified our intention to explore the feasibility of reaching parents. Following our ADAPT steps, we were able to go beyond this and establish a parent intervention. The endorsed primary aim of the created intervention is to promote parents' mental health literacy, and we incorporated most recommendations from Step 6. Planned delivery is by NIMHANS mental health experts, in a local language, and over one-half day workshop (informed by the stated likelihood of parents' capacity to attend given work and family commitments). Two, 1-min videos were created to support understanding of the symptoms of anxiety and depression, to be distributed via WhatsApp. Table 7 shows the final intervention content and Supplementary File 10 shows the intervention logic model and measures.

TABLE 7 Final version of SAMA for Parents intervention ready for feasibility testing.


	Session number
	Prototype version
	Final version (after co-production)
	Objectives





	1
	Introduction to project
	About SAMA
	To introduce the SAMA project, its aim, objectives and build rapport



	2
	Adolescent mental health
	Exploring parental understanding of adolescent mental health
	To identify the gaps in knowledge, beliefs and attitude



	3
	Parent child relationship and expectations
	Understanding your child and parent expectations
	To explore the knowledge and attitude of parents toward adolescent children



	4
	Addressing stigma
	Adolescent mental health and addressing stigma
	To reduce stigma and improve help-seeking behavior



	5
	Prevention of mental health issues and improving wellbeing
	Mental health promotion and wellbeing activities
	To empower parents with skills and attitude to promote emotional wellbeing



	6
	Adolescent mental health problems
	Identification of mental health conditions in adolescence
	To empower parents to identify early warning signs and symptoms of mental health problems



	7
	Strategies to improve adolescent mental health
	Tips for managing adolescent mental health
	To equip parents with actionable tips and resources to support adolescent children in improving mental health



	8
	Debriefing or summarizing
	Reflect and review
	To reflect on learning and gather feedback







3.7.5 Program theory of change

Schools are “social complex adaptive systems” which respond unpredictably to interventions (1107). We therefore characterize SAMA as a complex intervention and anticipate adaptation and learning during program delivery, including the re-prioritization or changing of activities and within-system innovation (i.e. prioritization of adaptation over fidelity). This is especially important given the general lack of evidence over successful implementation approaches for school-based programs in India (107).

Acknowledging this, at this point we theorize that the interventions will work synergistically as a whole school approach to reduce the prevalence of adolescent anxiety and depression. Our logic models reflect our anticipation that the interventions will reduce the symptoms of anxiety and depression in Indian adolescents by reducing risk factors and promoting protective factors. Risk factors for adolescent anxiety and depression targeted in the interventions include: (i) low mental health literacy among students, teacher and parents, (ii) mental health stigma (which can lead to concealment of early symptoms and need for support), (iii) bullying, and (iv) teacher punitive practices (including corporal punishment). The interventions are also hypothesized to target the following promotive factors which can protect against adolescent anxiety and depression: (i) youth mental health literacy, psychoeducation and wellbeing education and strategies, (ii) positive student-teacher relationships (supported by positive classroom practices), (iii) teacher and parent mental health literacy, (iv) school climate (including psychological safety and belonging), (v) normalization and ease of support-seeking, and (vi) parent-child communication. “Inner Context” moderators that we envisage may affect the success of the program include school leadership support (e.g., allocating time and space for intervention delivery), the effectiveness of the lay counselor (influenced by training, support and school acceptance); student, teacher, and parent motivation and capacity to engage (influenced by co-occurring pressures and demands); and school culture on youth wellbeing, voice and youth-led change.

However, we propose moving beyond purely theorizing the dynamic interplay between risk and protective factors for youth mental health which can risk oversimplifying complex interventions. We therefore developed a Theory of Change (ToC) (Figure 4) for our prototype whole school program. This is based on an adaptation of Markham and Aveyard's (61) health-promoting schools theory given its prima facie resonance with our prototype interventions, It draws on cultural and educational theories which posit that students are aware of the dominant approach to education, internalize the school's expectations and value these in the same way the school does (108). A central tenet of Markham and Aveyard's (61) theory is that student health is promoted when the whole school experience (rather than bolt on activities) enables and motivates students to autonomously choose to function well and flourish. This is more likely when schools fulfill two primary human needs for health: the ability to imagine, think and reason (i.e., to act on education and knowledge), and the ability to have affiliation and mutually satisfying relationships with others. Schools can fulfill these needs via their organizational systems and interactions within those systems, drawing on concepts of instructional order, regulatory order and eroding boundaries. Ponsford et al. (109) modified this theory to explain school interventions for substance use and violence prevention, taking more account of the role of direct inputs on risk and protective factors for the primary outcome. Our ToC drew on both Markham and Aveyard's (61) and Ponsford et al.'s (109) work and our theorized mapping of our program (Figure 4) is explained fully in Supplementary File 10.


[image: Conceptual diagram illustrating the theoretical processes of health-promoting schools, showing how direct promotion of protective factors and reduction of risk factors through inclusive school provisions and supportive environments can reduce student anxiety and depression by enhancing resilience, fostering positive relationships, and developing practical skills.]
FIGURE 4
 Our theory of change for the whole SAMA program based on the theory of health-promoting schools.






4 Discussion

Schools as sites for public mental health programs for adolescents are endorsed by the WHO (33), and the Indian National Health Policy (110) identified schools as a key location for improving the physical and mental health of young people. However, despite high rates of mental health related youth suicide, India is still without a whole school approach for adolescent anxiety and depression. Our study aimed to progress efforts toward a sustainable whole school program for Indian secondary schools by first working with local communities to co-produce a culturally relevant, evidence-based, acceptable, and feasible program.

Transparent and comprehensive reporting of the processes and outcomes of intervention co-production are important to future implementation, testing and upscaling (111). Following the MRC guidance for the development of complex interventions (112), and using the ADAPT framework (67), we drew on national and international evidence of what works and culturally adapted this with local schools (teachers, headteachers, and students), parents and mental health professionals to assemble a whole school program, with a primary aim of reducing adolescent anxiety and depression. We generated logic models and a provisional integrated program theory of change. Our paper reports the final whole school program content and implementation plan ready for feasibility testing [as per Hugh-Jones et al. (63)]. Here we discuss several issues emerging from the intervention development process and their implications.


4.1 Key findings from desk reviews

First, our multi-level needs assessment (ADAPT Step 1) identified the importance of school programs upholding and strengthening Indian values, including: the respect and power afforded to teachers; being sensitive to the risk of mental health stigma when raising mental health awareness; addressing adolescents' stress from multiple sources; using experiential and solution-focused approaches especially to cope with interpersonal problems and to ensure functional outcomes (academic performance and attendance).

Second, our systematic and umbrella reviews (ADAPT Step 2) to identify candidate programs for cultural adaptation within a whole school approach in Indian secondary schools revealed that, in general, effectiveness data is lacking, effectiveness studies are often limited by poor reporting, and there is low availability or access to shared intervention manuals/resources for adaptation. We could only identify two programs that were suitable to inform our SAMA for Youth component [SEHER (5859); Shamiri (113)] indicating that despite the global proliferation of school-based programs, there remains a significant problem in evidence generation for prevention of anxiety and depression and/or in the suitability or sharing of programs for adaptation. We were able to identify candidate interventions for teacher mental health literacy, and one evidence-based intervention and several Indian resources for school climate that could inform our approach. However, lacking were evidence-based, accessible and culturally adaptable programs to provide skills that could help to reduce teachers' use of corporal punishment and to promote parent mental health literacy. Therefore, to create our intervention prototypes, we had to also draw upon syntheses of common components of effective adolescent school mental health programs (91–94) as well as Indian and global resources for programs that appeared adaptable but were yet to be established for effectiveness.



4.2 Key findings from co-adaptation

All stakeholders broadly endorsed a whole school program focusing on mental health promotion for youth, mental health literacy for students (starting with Grade 9 for feasibility), teachers and parents, improving school climate, including reducing harsh discipline by teachers and implementing anti-bullying and safeguarding policies. That lay counselors were the preferred delivery agent across all of our participating stakeholders is in line with other reports (56, 59). Although Indian polices such as Ayushman Bharat (53), recognize teachers as a resource for student mental health, the ground realities are that teachers are overburdened and lack time and material resources, and that task-shifting to a lay counselor is a scalable option for health promotion in Indian schools. Evidence indicates that lay counselors can contribute to the advancement of public mental health in LMICs via delivery of psychoeducation and counseling, reducing stigma and creating a bridge between communities and mental health professionals—essentially a first-tier mental health service (114, 115). Reflecting the WHO (116) guidance on task-shifting, our participating schools underscored the importance of clearly defining the role of the lay counselor, how they would be inducted to work with the unique values of each school, how they would collaborate with teaching staff, and their place in a robust systems of supervision and referral. Adolescents also had expectations of the lay counselor—namely that they would create relaxed, fun, and safe relationships with them. Our findings show that whilst task-shifting is a valuable option, the introduction and embedding of the lay counselor in a schools' social dimension needs to be well planned, resourced, and managed.

Adolescents had a number of priorities for the program, including that it be delivered in active, participatory and experiential ways. This preference is now a consistent finding (59, 117) meaning that school mental health programs will likely be most acceptable if they provide practical strategies that help adolescents manage many everyday hassles and worries in their lives. Adolescents wanted a program that was fun and different to everyday classes. They also wanted the lay counselor to offer help without breaking confidentiality, mirroring findings in the development of SEHER (59). Support that validates young people's desire for privacy and carefully balances their emerging individuation from parents whilst fostering trusting relationships with them, remains a complex element of school mental health and school counseling programs in general (118). In response, in our study, clarity of the lay counselor duties and processes following disclosure of significant risks (including when parents might be contacted) was emphasized in the co-development of the accompanying SAMA safeguarding policy (forthcoming), supporting adolescents' agency in deciding what to tell a lay counselor. Adolescents also wanted SAMA to address teacher behavior which impacts their wellbeing, namely favoritism and what they termed teacher bullying (referencing harsh/corporal discipline and teaching by humiliation or fear). Such practices are consequential and often remembered into adulthood (11).

Whist there was considerable cross-stakeholder consensus on what should be included in a program targeting adolescents (namely content which empowers adolescents to manage their wellbeing by equipping them with mental health literacy, problem solving skills and clear routes for help), there were areas of departure. Parents, teachers, and mental health professionals wanted the SAMA for YOUTH intervention component to focus on issues that adolescents had not raised, including technology addiction, living by values, academic focus and dealing with family issues. In contrast, adolescents reported they would not be comfortable discussing boy-girl relationships or family issues as part of a school mental health program. There were some gendered preferences amongst the adolescents themselves, Whilst the prototype content was attractive to all of our adolescent participants, boys prioritized more individual focused content (self-confidence, goal-setting, managing stress) whereas girls were keen that we include social focused content (managing difficult friendships). This underlines the importance of asking Indian young people of different ages and genders what they would most like help within a school program designed to serve them. Such consultations with young people for the creation of school mental health programs are established in some countries and emergent in others [e.g., UK, 121)]. The final SAMA for YOUTH programs contains many of the evidence-based active ingredients for prevention and early intervention in youth depression and anxiety documented by the Wellcome Trust's reviews (95, 96), including behavioral activation, problem-solving, relaxation techniques, emotional awareness and regulation, decentering, addressing repetitive negative thinking, improving social relationships and mental health literacy.

That all stakeholders endorsed the SAMA for Teachers intervention prototype points to a collective, local perspective that any whole school mental health program must include teacher wellbeing, teachers' relationships with students and teachers' use of positive rather than harsh discipline practices. As with all teacher programs, a concern was how to make it feasible to work and life schedules, the potential of emboldening the seriousness of the training by linking schools to work together, and how to credit teachers for engaging in this continued professional development. Notably, promoting teacher MHL was well accepted, including the role teachers could take up in identifying adolescent mental health needs, as long as it was delivered by a mental health expert rather than lay counselor, who would be judged as unsuitable to be guiding higher status professionals.

The SAMA for School intervention was also endorsed by all stakeholders, with its anticipated success contingent upon broad and continued school awareness of the purpose of the intervention work. This intervention component elicited diverse views in co-adaptation about what should be included, how intense and comprehensive it should be, and how it might deliver for different stakeholder interests (e.g., adolescents girls wanted a focus on improving school relations whereas headteachers considered the public facing positive reputation this could bring the school and how critical it was to communicate well with parents about this). Mental health professionals also stressed lay counselor training and protocols should address student anonymity and confidentiality and decision-making for referrals. Notably, the adult stakeholders supported the establishment of youth-led school committees.

Consultations around evaluating the program showed acceptability to measure adolescent anxiety, depression and wellbeing but highlighted the pitfalls that should be avoided, namely that students would perceive the completion of measures as an exam with right and wrong answers or would not fully understand the measure items. Adolescent boys suggested individual or group discussions as a good data collection method. Given the sensitivity of asking teachers to disclose their use of corporal punishment, evaluation of SAMA for Teachers was suggested to use responses to vignettes.



4.3 The final whole school program

Our final co-created, whole school SAMA prototype, ready for feasibility testing, comprises four manualized interventions targeting adolescents, teachers, parents and the school environment, designed to be delivered over 6–12 months by an embedded lay counselor and external mental health professionals. It is multi-component, targets mental health risk and protective factors across actors and systems, and reflects six of the eight global standards for the WHO's and UNESCO's Health Promoting Schools (15) (school policies and resources; school governance and leadership; school and community partnerships; school curriculum; school social-emotional environment and school health services). It also aligns with many agendas and recommendations in Indian education and mental health policies (13, 14, 52), as summarized in our review of relevant policies (119).

Building on the foundational work of SEHER (59), we consider our SAMA program to balance complexity with utility and feasibility. Our program integrates evidence of what works with culturally sensitive community preferences, needs, and values. Overall, Indian adolescents appear to want the same from a school wellbeing programs as young people in other countries, namely for a school culture that is young person friendly, with egalitarian and psychologically and physically safe relationships, in which adolescents have some agency and can access creative and actionable knowledge about mental health and wellbeing, with due care for sensitive issues and needs (120). Our ToC attempts to capture this, drawing upon the work of Markham and Aveyard (61), which argues that adolescent health is promoted when their holistic experience of school equips and motivates them to autonomously choose to function well and flourish, and directs school mental health programs away from only focusing on prescriptive psychoeducation of young people. Within our ToC, our SAMA program is theorized to work across intraindividual, interindividual, and organizational processes, working together to foster a caring school environment centered on positive relationships, psychological safety and skills to manage problems, whilst also working to directly reduce known risks to youth mental health. Whilst globally the need for relational orientations in safe and supportive school environments is not new, actionable interventions to promote this in India and elsewhere remain rare.



4.4 Next steps

We have initiated feasibility testing of the SAMA whole school program, as per Hugh-Jones et al. (63) protocol in eight schools in the state of Karnataka, India. We include both government and non-government schools across rural and urban areas, documenting school characteristics which may explain any variation in feasibility. As Duncan et al. (111) sets out, as well as establishing feasibility, such studies should be considered another part of the iterative cycle of intervention development, where we identify problems, solutions, and creative additions, as well as potential unintended harms of the intervention. Having four inter-related interventions in one program allows for refinement in one without dependencies on another. Recognizing schools as complex social adaptive systems (65), we anticipate flexible rather than rigid implementation (121), which requires empowering delivery teams to innovate “on the job” (within-systems innovation), and to address missed or non-prioritized key implementation determinants during implementation (121, 122). Planned process evaluations for the feasibility study will help us to understand participants' experiences of each intervention, mechanisms of change, unintended consequences or harms, and areas for improvement. The feasibility study will also aim to identify the best primary outcome measures for adolescent anxiety and depression. That work has begun and is sensitized to both varied adolescent literacy levels and the importance of culturally valid measures (123). Identifying what is needed to sustain the program if effectiveness is established is a future key concern. We have begun preliminary cost-effectiveness estimates [as per Hugh-Jones et al. (63)] which will inform fuller analysis in the feasibility study. Finally, that adolescent boys and girls may need different things from a whole school mental health program was an important consideration for us. However, knowledge gleaned on the importance of gender, and also gender identity, from the review and co-production stages was minimal and we still have much to understand about this. This consideration is distinct from the need to optimize school programs to promote gender equality, which remains a significant challenge in India, with consequences for mental health and economic and social wellbeing (124). India To optimize how SAMA might, in future, embed more work toward gender equality, we have conducted a systematic review of Indian school-based interventions which aim to promote gender egalitarian attitudes and behaviors among adolescents (83). Our protocol for the feasibility study indicates that we will analyse for gender effects.

Looking ahead, we anticipate that the SAMA whole school program could be scaled in a phased manner. Our feasibility study will need to be followed by a definitive effectiveness trial, expanding to more diverse regions and including more varied school types, especially under-resourced and marginalized communities. Since India is a multilingual and multicultural country, materials will be translated and culturally adapted for different states, preserving the core components. Such work would require substantial resources. If the program demonstrates effectiveness, later expansion would require inter-sectoral coordination, sustained financing and state-level adaptation. Upscaling will need to be planned in alignment with existing national programs and policies. To support progress, we have conducted a mental policy review and interview study with Indian policy actors to understand the uptake of evidence into policy (119).

Key national and state-level enablers include existing school-health platforms, teacher training structures, and digital capacity-building tools. Potential barriers include inter-state variation in administrative capacity and financing, language and cultural diversity, stigma, limited buy-in from education and health departments, and shortages of mental health professionals. To address these, we propose early adoption in states with stronger infrastructure, creation of state and district hub teams and master-trainer cascades to reduce dependence on specialists, and embedding monitoring frameworks into routine reporting systems. Long-term sustainability will be pursued integration into pre- and in-service teacher training, convergence across health and education departments, and strategic use of public–private partnerships or corporate social responsibility funding in initial waves until recurrent state funding is secured.



4.5 Strengths & limitations

By adopting the ADAPT framework, our study demonstrates a systematic approach to combining evidence with the needs and aspirations of target communities in the creation of a whole school mental health program for secondary schools in India. We included those often excluded from co-production of school interventions (e.g., rural schools) and, in adopting Lundy's model (80), ensured that the perspectives and needs of Indian adolescents were elicited and respected. We respect open research practices by sharing comprehensive and detailed data generation and decision reporting in Supplementary material. Comprehensive and transparent reporting of our intervention development process may assist future understanding of success or failure and full details of the intervention content (as per TIDierR checklist, Supplementary File 10) may assist others in building on this work. We report the involvement of all stakeholders via the Guidance for Reporting Involvement of Patients and the Public (GRIPP 2) (125) in Supplementary File 11.

Findings should be considered in light of several limitations. Our reviews of best available evidence highlighted a dearth of knowledge about what works in LMICs. Our co-production stage was limited to one Indian state and eight schools, who are likely to have been particularly motivated to promote student wellbeing. Our approach to recruiting schools for co-design may have introduced selection and participation bias, although our purposive recruitment of government and rural schools enhances the relevance of findings for low-resources schools. Perspectives of schools who are less positive about school wellbeing programs, are who are highly resource-constrained, are lacking. Adolescent and adult literacy in India is highly varied, shaped by socio-economic, gender and regional disparities (85). This can present challenges for inclusion and participation in research. Whilst we invested considerable effort in creating co-production workshops activities not reliant on high levels of literacy, and conducted them in the dominant local language, it is possible that some adolescent and parent/carer participants felt less able to contribute than others (although overall engagement was high across all groups). Using ADAPT (67) (i.e., systematically building on evidence and taking this to cultural co-adaptation and co-production with local communities) was very resource intensive. In addition, considerable resources were required to deploy the multiple available frameworks and standards in participatory practices, co-production, and intervention design. Resource demand has been noted by others attempting to develop evidence-based school interventions for low resource settings (126).



4.6 Conclusions

Our approach advocates the importance of generating a whole school approach to mental health promotion for adolescents in India by combining available global evidence with local stakeholders' values, need and preferences and in ways that align with regional and national policies and initiatives relevant to adolescent mental health. Stakeholders' perspectives in co-production were crucial in identifying which program content and implementation strategies could work, and which should be avoided, and which program components could be led by an embedded lay counselor and which needed to be delivered by external professionals. Whilst there were some competing priorities among our stakeholders, there was comprehensive and strong endorsement for an integrated suite of interventions targeting multiple risk and protective factors, directed at adolescents, teachers, parents and school environment. The final co-adapted and co-produced SAMA whole school program will be taken to a feasibility trial as per our protocol, where we will learn how to train, embed and support lay counselors for delivery of this program (63).
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Introduction: Multidisciplinary school mental health (SMH) teams play a key role in delivering mental health services to children. However, poor workflow, inefficient communication, and limited resources, compromise SMH service delivery. Despite robust literature demonstrating the efficacy of team science interventions, such as the Team Strategies and Tools to Enhance Performance and Patient Safety (TeamSTEPPS), research on these interventions with SMH teams is limited.



Methods: We conducted qualitative interviews with SMH team members, teachers, and school administrators who had participated in a hybrid effectiveness-implementation trial of TeamSTEPPS. Participants identified barriers and facilitators to implementation of the adapted TeamSTEPPS intervention, which were then organized according to the Consolidated Framework for Implementation Research (CFIR). An Implementation Research Logic Model was developed, aligning implementation determinants with implementation strategies and proposed mechanisms by which the strategies impact outcomes.



Results: Barriers to the successful implementation of the adapted TeamSTEPPS intervention included a lack of financing and resources, the intervention not being a relative priority, mission misalignment, poor work infrastructure to support, unmotivated innovation recipients and leaders, and insufficient planning. Proposed implementation strategies included providing dynamic training for leadership and SMH team members, centralizing technical assistance, development and distribution of educational materials, and ongoing consultation about implementation supports/when challenges arose, developing local policies that support implementation, establishing mandates for change, pruning competing initiatives, and providing reminders of strategies to school personnel. Proposed implementation outcomes (e.g., acceptability, feasibility), service outcomes (e.g., Observation of use of TeamSTEPPS strategies, Perceptions of teaming, Attitudes toward teamwork), and “client outcomes” (e.g., student service use, absences, suspensions, grade promotion) were also identified.



Discussion: Lessons from the implementation process and recommendations for future directions are highlighted to inform the delivery and sustainment of team science interventions, such as TeamSTEPPS, for use with SMH teams.
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1 Introduction

Schools are the primary access point for mental health services for children in the United States (1, 2). School mental health (SMH)1 teams play a key role in delivering prevention, early intervention, and treatment services, often through multi-disciplinary teams of professionals (e.g., social workers, school counselors, school psychologists) who collaborate closely with other school personnel (e.g., teachers, school leadership) and community organizations to meet students' mental health needs (3). However, due to often fluid structures, SMH teams are vulnerable to poorly defined workflows, inefficient or limited communication, undefined roles, insufficient time for collaboration, and limited resources (4–7). These challenges, if not addressed, can lead to disorganized and ineffective service provision.

While the literature on team science and multidisciplinary teaming demonstrates the importance of effective collaboration for efficient, productive, high-quality team service delivery (8–10), effective and efficient multidisciplinary collaboration remains challenging for SMH teams (5). Research on team-based care has primarily focused on the characteristics of effective teams and their impact on service outcomes (11, 12). This literature has not been translated into feasible, acceptable, and effective team science implementable interventions (13), and the literature on contextual factors impacting school-based team care delivery is limited.

There is a robust literature demonstrating the efficacy of team-based interventions outside of SMH (14–19]), and a limited but growing body of literature demonstrating the potential for team science interventions to improve SMH team dynamics (14, 20–23). Team Strategies and Tools to Enhance Performance and Patient Safety [TeamSTEPPS (24)] is a widely used and studied team training intervention, originally developed and disseminated in healthcare settings (25–27). TeamSTEPPS focuses on building teamwork competencies in leadership, situation monitoring, communication, and mutual support through a training curriculum and a suite of tools that integrate these principles into the service setting.

Studies have found that participation in TeamSTEPPS improves team function and patient outcomes in healthcare settings (15, 26, 28, 29). While adaptations of TeamSTEPPS in non-healthcare environments are limited, recent pilots of adapted TeamSTEPPS models are demonstrating its potential in novel service settings (13, 21, 22), including with SMH teams (14). These efforts are supported by findings that suggest TeamSTEPPS' core effectiveness is highly reliable across different trainee groups and methods, confirming that its underlying principles can be successfully applied to diverse team-based settings (15). The current study leverages an ongoing hybrid effectiveness-implementation trial of an adapted TeamSTEPPS curriculum and implementation supports with SMH teams to explore contextual factors that may impact implementation of teamwork interventions. This is important as few studies have examined perspectives of SMH team members, teachers, and administrators regarding challenges in implementing team-science interventions.

This summative assessment addresses this gap in the literature by presenting findings from qualitative interviews with participants in an adapted TeamSTEPPS intervention. Barriers and facilitators are organized according to the Consolidated Framework for Implementation Research [CFIR (30)] to provide a comprehensive understanding of implementation determinants. While the CFIR has been widely used to identify factors impacting the implementation of evidence-based practices (EBPs) in schools (31–34), previous studies have largely targeted the student population. This is the first study, to our knowledge, using CFIR to identify factors impacting the implementation of a team science intervention for SMH teams. We also provide the final version of an iteratively refined Implementation Research Logic Model (IRLM), which aligns these implementation determinants with coinciding implementation strategies. The IRLM also identifies proposed mechanisms by which the strategies impact implementation-, system-, and student-level outcomes. Specifically, the mechanisms proposed in the IRLM are grounded in team science literature, which suggests that team training, like the adapted TeamSTEPPS, is effective through a sequential pathway in which improved team member learning leads to skill transfer in the work environment, which ultimately results in positive service outcomes (15). IRLMs comprehensively examine factors impacting the implementation and sustainment of EBPs, allowing for a standardized approach to examining these processes over time. The goal of the present study is to illustrate implementation determinants in accordance with CFIR and contextualize these factors within an IRLM to inform future implementation and sustainment of team science interventions with SMH teams.



2 Materials and methods

The research was reviewed and approved by the [BLINDED] Institutional Review Board. Informed consent was obtained prior to engagement in research activities. Participants were informed that interview audio files would only be accessible to members of the research team. Once interviews were transcribed, audio recording files would be disposed of, and interview transcriptions would be de-identified to maintain confidentiality. We report qualitative methods and findings according to the consolidated criteria for reporting qualitative studies [COREQ (35)]. Additional details about the larger trial are available in Kuriyan et al. (36).


2.1 Participants

SMH team staff (e.g., clinical team leadership, clinicians, paraprofessionals), teachers, and school administrators (e.g., principals, special education coordinators) from eight public and charter schools in one Mid-Atlantic metropolitan area who had participated in a hybrid effectiveness-implementation trial of TeamSTEPPS were recruited to participate in qualitative interviews. Class size varied by school.



2.2 Measures

Demographic information was obtained using a standardized record form.


2.2.1 Interview Guide

A semi-structured interview guide (see Supplementary Appendix A) was developed, containing questions about the feasibility and acceptability of TeamSTEPPS and contextual influences (e.g., leadership engagement, alignment with existing team culture). Additionally, a final set of questions asked participants to reflect on their responses on previously administered questionnaires about inter-professional collaboration, team skills, and behavior. The interview guide underwent iterative refinement with research team members to ensure its applicability and suitability before deployment.




2.3 Procedure

Simple random sampling procedures were used, such that participants from the larger trial subject pool were randomly contacted via email and invited to complete a semi-structured qualitative interview. Thirty participants were contacted, 15 did not respond, 14 completed an interview, and one participant initially agreed but became unresponsive. Participants were compensated $50 for their participation.

A bachelor's-level research assistant and postdoctoral research fellow, both with training in qualitative interviewing and data collection, conducted individual interviews via Zoom between May and July 2023. Interviews lasted 47 min on average (00 : 29:33–01:01:55).



2.4 Data analysis

All interviews were audio-recorded, transcribed, and uploaded into NVivo 14 software for data management. We utilized an integrated analytic approach (37). Through an iterative process, the research team developed a qualitative codebook, which included predetermined attributes of interest from the CFIR (30), components of the TeamSTEPPS intervention, and emergent codes and themes (e.g., barriers, facilitators; see Table 1 for description of codes). First, two research team members independently coded two initial transcripts. The coding team then met to discuss points of agreement, address discrepancies through consensus discussion, and refine the codebook. The two research team members then reviewed an additional two transcripts based on the refined codebook and met again with the research team for consensus discussion regarding coding discrepancies. At this stage, the interrater reliability yielded a Kappa score ≥0.9, indicating excellent interrater agreement. The two research team members then independently coded.



TABLE 1 Characteristics of qualitative interview participants.



	Characteristic
	Interview n (%)





	Total Participants
	14



	Gender



	 Female
	13 (92.9)



	 Prefer to Self-describe
	1 (7.1)



	Race



	 White
	11 (78.6)



	 Black
	2 (14.3)



	 Prefer not to disclose
	1 (7.1)



	Ethnicity



	 Non-Hispanic/Latinx
	13 (92.9)



	 Hispanic/Latinx
	1 (7.1)



	Participant Roles



	 Guidance Counselor
	4 (28.6)



	 School Leadership
	3 (21.4)



	 School Psychologist
	3 (21.4)



	 Social Worker
	3 (21.4)



	 Teachers
	1 (7.1)



	Participant Affiliation



	 Partner 1
	11 (78.6)



	 Partner 2
	2 (14.3)



	 Partner 3
	1 (7.1)



	Licensure Status



	 Licensed
	7 (50.0)



	 In-Progress
	2 (14.3)



	 No
	5 (35.7)



	 Provided Clinical Services
	2 (14.2)




	Participants on average were 41.57 years old (SD = 9.8). On average, participants worked in their current school for 9.0 years (SD = 9.6), the district for 10.8 years (SD = 9.4), and their respective fields for 14.6 years (SD = 9.8).









2.5 Implementation research logic model

An a priori Implementation Research Logic Model [IRLM (38)] was developed to guide the hybrid effectiveness-implementation trial of TeamSTEPPS. This model was created with input from an advisory board, which helped shape implementation procedures, as well as the research team, which included investigators, TeamSTEPPS trainers, and qualitative coding team members. The IRLM was iteratively refined over the course of the research project via consensus discussion amongst members of the research team. The final iteration of the IRLM was further informed by key insights from participants regarding implementation determinants.

Barriers and facilitators identified by participants were contextualized within the CFIR and depicted in the IRLM as “Determinants.” These determinants were ordered sequentially from outer setting determinants to implementation process related factors. To inform future implementation efforts, “Implementation Strategies” were selected from the Expert Recommendations for Implementing Change (ERIC) School Implementation Strategies, Translating ERIC Resources [SISTER (39)]. Strategies were organized into phases aligned with the Exploration, Preparation, Implementation, and Sustainment (EPIS) framework (40). Implementation, service, and client-level outcomes were then identified and organized according to the Implementation Outcomes Framework [IOF (41)].




3 Results

Participants were primarily non-Hispanic/Latinx (92.9%), White (78.6%) females (92.9%) from a variety of professional disciplines, including school counselors (28.6%; n = 4), administrators (21.4%; n = 3), school psychologists (21.4%; n = 3), social workers (21.4%; n = 3), and a teacher (7.1%). Additional participant characteristics can be found in Table 2.



TABLE 2 Code descriptions.



	Code
	Definition





	Outer Setting
	Economic, political, and social context surrounding the school (i.e., school district, context surrounding the school, pandemic, government funding, and the socio-political landscape).



	A broad construct that includes external strategies to spread interventions, including policy and incentives, and the population served by the school.



	Inner Setting
	Encompasses structural, political, and cultural characteristics within schools.



	Factors include school size, staff collaboration and communication, relationship among staff members, workflow, readiness for implementation (e.g., leadership engagement, resource availability, access to information and knowledge), and implementation climate (e.g., perceived need for change, relative priority and importance within the organization and acknowledgment of other tasks that may take priority, compatibility of the intervention with existing workflows and systems), and current practice protocols and procedures regarding student services.



	Individual Characteristics
	



	Administration
	A broad construct concerning the individual characteristics of administrative team member, including district or school administration/leadership, principals, and assistant principals.



	Includes a variety of characteristics of the school or district administration that constitute determinants of implementation. These characteristics include administrator support, knowledge, attitudes, beliefs, preferences, and motivation.



	SMH Team Members
	A broad construct concerning the individual characteristics of any member of the school services team (also known as the student support team, child study team, pupil services team, or mental health clinicians, teachers, or other staff involved in student services).



	Includes a variety of provider characteristics that constitute determinants of implementation. These attributes include staff knowledge, attitudes, beliefs, comfort levels, preferences regarding team function, self-efficacy, and motivation.



	The Innovation
	Perceptions of aspects related to TeamSTEPPS content and strategies.



	These include perceptions of strength and quality of evidence supporting TeamSTEPPS, perceptions of the relative advantage of implementing TeamSTEPPS strategies, adaptability of individual TeamSTEPPS strategies, complexity of implementing TeamSTEPPS, duration of training sessions, and cost.



	Implementation Process
	Perceptions of the Implementation Process and methods used to implement and sustain TeamSTEPPS strategies within the school.



	Active support process aimed to facilitate the intended use of the strategies at both the individual and organizational levels.



	These include multiple subprocesses, including planning, goal setting, teaming (i.e., consulting with academic partners, joining together, intentionally coordinating, and collaborating on interdependent tasks), engaging individuals (e.g., champions or advocates of TeamSTEPPS), executing, and reflecting/evaluating.



	Barrier
	Cited barriers to effective teamwork, communication, and implementation of TeamSTEPPS in schools. In addition to barriers to scheduling, coordination, and execution of the strategies, this code includes more general barriers to effective communication, teamwork, and implementation of TeamSTEPPS. Barriers should be inherent to the context, such as the team or school environment.



	This code includes hypothetical or suggested barriers. Codes should demonstrate actionable barriers that impeded effective teamwork, communication, or implementation of TeamSTEPPS.



	Facilitator
	Cited facilitators to effective teamwork, communication, and implementation of TeamSTEPPS in schools This may include anything that participants state makes it easier to implement their chosen strategies including a supportive principal, a champion of the intervention, time to plan, effective teamwork, etc. Facilitators should be inherent to the context, such as the team or school environment, not including any involvement of the academic partners.



	This code includes hypothetical or suggested facilitators. Codes should demonstrate actionable facilitators that contributed to effective teamwork, communication, or implementation of TeamSTEPPS








3.1 Implementation determinant identification

Barriers and Facilitators to the implementation of a team training intervention for school mental health teams, TeamSTEPPS, organized according to CFIR domains, follow. For additional details, see Figure 1.
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FIGURE 1
Barriers and facilitators organized according to consolidated framework for implementation research (CFIR) domains.



3.1.1 Outer setting


3.1.1.1 Barriers


3.1.1.1.1 Financing

While not directly related to TeamSTEPPS implementation, participants noted that limited school district resources and funding caused staff to feel overwhelmed, which they perceived as a barrier to implementing new initiatives.




3.1.1.2 Facilitators


3.1.1.2.1 Local attitudes

Participants recognized the importance of the intervention and support for training in TeamSTEPPS by district leadership, which helped to facilitate implementation. One participant shared that district leadership's participation conveyed to staff that teamwork topics are a priority. This invited team members to engage in efforts to improve team functioning.

The Principal illustrated this point, sharing, “[Team Member] was a brand-new school psychologist this year. So, he came in, you know not knowing our systems and processes. So, of course, coming in and seeing what we’re doing is like, ‘Oh my gosh,’ there's definitely, you can see, room for improvement. And then you have TeamSTEPPS that comes in and just kind of reaffirms that, and it's like okay, now this is the district giving us this training. They want us to utilize this. Now we can move forward.”





3.1.2 Inner setting


3.1.2.1 Barriers


3.1.2.1.1 Relative priority

Due to competing demands in the school environment, participants found it challenging at times to prioritize and implement TeamSTEPPS strategies. As the Teacher shared, “Because I think everybody wants a school to be successful, right? Like, a school is a community space. So, everyone wants that community space to be successful, which is the ultimate goal, but the lanes to get there for everyone just looks very different all the time. And I think … those competing priorities often are the things that cause conflict.”

Relatedly, Guidance Counselor 3indicated that balancing the demands of school initiatives can be challenging, sharing, “I think especially in our school district and probably other similar school districts [there] are like a lot of initiatives, and they usually don’t succeed because of the lack of follow through.”



3.1.2.1.2 Mission misalignment

Several participants identified a misalignment between the intervention and their administration's overarching commitment. School administrators (e.g., principals, vice principals, special education coordinators) often determine how roles and responsibilities are distributed. As such, a lack of awareness and commitment by some administrators made implementation challenging.

The Team Leader illustrated this point, sharing, “It's just that upper administration and even, like, principal level, building level administrators are, you know, it's tough. I mean, it's tough to implement something when the leader in your building or your group or like the people who are supervising you don't know what you're talking about or why you're trying to implement it or understand that. people that make decisions and need to be invested for anyone else to be invested.”



3.1.2.1.3 Work infrastructure

Some TeamSTEPPS strategies were intended to be used in interdisciplinary team settings, which include team members from various levels of administration. Participants shared that navigating the administrative hierarchy within schools can be hard; as such, some of the TeamSTEPPS strategies lost their effectiveness. Guidance Counselor 3 illustrated this point when sharing, “Not everyone feels empowered to go to higher ups to even ask a question.”



3.1.2.1.4 Available resources

Participants also indicated that a lack of available resources in the form of consistent personnel from year to year (i.e., high staff and administrator turnover) could negatively impact implementation as well as future sustainment efforts. When involved personnel leave, the institutional knowledge of the intervention and the coinciding strategies leave with them.

The Teacher shared how administrative turnover challenged implementation, stating, “There was some turnover in leadership, and I think that when there's turnover in leadership and then there isn't someone that's immediately capable of doing a job afterwards, that was just up in the air, which made everyone's roles throughout the course of the year a lot difficult.”




3.1.2.2 Facilitators


3.1.2.2.1 Compatibility

Several characteristics of the existing school service infrastructure facilitated the implementation of TeamSTEPPS strategies. For example, having identified teams or groups to focus the TeamSTEPPS training on was deemed beneficial by some participants. The Social Worker shared, “I think that some of the strategies just to take it at face value can be really overwhelming. Like, ‘Oh, how are we going to implement these?’ And I think we had an already in-house team that [the strategies] applied really well to, like, ‘Oh, we can focus on this team to use this stuff.’ I think that can be a really helpful way to do it. I think it would have been a little bit overwhelming to figure out how to have—like if we didn't have our team already existing, who to focus on.”

In addition to having a specific unit or team to focus on, it is important to consider logistical aspects of infrastructure that are compatible with the TeamSTEPPS strategies. For example, School Psychologist 2 stated, “We're all housed in the same area, so communication is easy. So, I think logistics is something that we would have to kind of think about, you know, proximity to each other. I mean, it is super easy for us to huddle because we're like two or three feet away from each other, whereas in some departments, you know, you're all the way down the hall or, you know, there's just physical barriers to communication, so that's something to consider, too.” In some cases, it may be possible for teams to leverage aspects of their existing team organization to enable successful implementation; however, some teams will need to be planful in considering whether logistical aspects of the intervention are compatible with their existing team structure, as this could impact the success of the strategies.





3.1.3 Individual characteristics

In the present study, two roles were identified within the “Individual” domain, which include the SMH Team Staff role and the role of Administrator. Unique characteristics of each of these roles were determined to impact implementation efforts.


3.1.3.1 SMH team staff characteristic barriers


3.1.3.1.1 Unmotivated innovation recipients

A common barrier identified by participants was that some SMH team members are less amenable to change. This poses a challenge to implementation efforts, particularly as it relates to strategies that alter typical workflow or responsibilities. The District Administrator illustrated this point, sharing, “We had some other people that bought into it, and I think we had some other staff members that are instantly negative and resistant to change, so that's been a little bit harder to deal with.”

The Team Leader shared that more established, veteran personnel are sometimes uniquely challenging to engage in these types of initiatives because of their preference for previous workflows, sharing, “I think identifying and trying to like, formalize the leadership component, where, like, huddles are occurring has been sort of difficult… mostly because there's very senior counselors who have sort of been in the group they work in, they've been there for a while and they sort of have a good flow, you know. So, I think, you know, they feel like what they're doing works for them.”




3.1.3.2 SMH team staff characteristic facilitators


3.1.3.2.1 Capable and motivated implementation team members

Several participants attributed the success of TeamSTEPPS implementation to a select team member or team members who were particularly motivated and committed to the TeamSTEPPS strategies. This commitment was illustrated by their willingness to speak up in favor and support of the strategies, remind the team of their commitment to this effort, and see implementation through.

The Principal illustrated the importance of having a champion of TeamSTEPPS on their SMH team, stating, “And I know that [Team Member] is willing to do the time, even though he's not getting paid for that, right? So that's the tricky part, and in addition to everything else that he's doing. But he is hard set and definitely determined to get it… more efficient and have it be reflective across all meetings that we do and have it be kind of the model for how we do things.”

Sometimes multiple champions of the strategies will arise on a single team, as the Assistant Principal shared, “I do think having that meeting has pushed particularly those two team members to help us to get us to start laying out what our roles are. So, we did end up, like—we just recently had a training for Tier 2 intervention, and they were like, ‘No, we need more role clarity.’ So, our usual brush over of, ‘Oh, we can all help and pitch in,’ and—they were very adamant about making sure that we knew what each person's role is, and I think that had something to do with our TeamSTEPPS training.”



3.1.3.2.2 Capable and motivated implementation leads

Participants also recognized the role that SMH team leaders play in the successful implementation of initiatives like TeamSTEPPS. Team leaders facilitate implementation in various ways. For example, in addition to having a champion of TeamSTEPPS on their team, the Principal explained how they leverage their authority to support and empower the champion, stating, “Even if I’m not available, he's moving forward with it, and I’m [going to] support him 100% in that […] I hope that they feel the same way, but that's—there shouldn't be any barriers.”

Additionally, the Social Worker explained how they prioritize the integration of the TeamSTEPPS strategies into the structure of their team meetings, sharing, “I definitely think it was driven kind of by—I run the meeting that we applied [the strategies] to, so I think that helped a lot. Like, there was just that connection that way.”




3.1.3.3 Administrator characteristic barriers


3.1.3.3.1 Unmotivated leaders

Several participants raised concerns about the fact that their administration was not motivated to engage with this initiative. As such, despite SMH team efforts to implement the TeamSTEPPS strategies, they faced several challenges when interfacing with administration.

The District Administrator stated this issue clearly, “I think if the leader doesn't buy into it, it doesn't work effectively. And we saw that, where one school, the principal was on board, and another was more reluctant so. It definitely does affect the outcome.”

This point was re-iterated by the Assistant Principal, who shared, “I feel like there isn't necessarily a buy-in. If there was a buy-in, there’d be action. So, it feels like a lot of lip service. You know, we do—we're using TeamSTEPPS. We want to organize and use these strategies, but when it comes down to it, they're not being utilized. It's the same thing over and over again. So, it really does feel like it—like we're just agreeing to agree and not really doing what we're saying that we're going to do.”




3.1.3.4 Administrator characteristic facilitators


3.1.3.4.1 Motivated leaders

While a lack of leadership buy-in was a barrier in some schools, participants emphasized that had leadership been “bought in” to the TeamSTEPPS strategies, implementation would likely have improved. Indeed, in some settings, the administration was motivated, which resulted in successful implementation. The Team Leader shared, “From the communication that I've had with the psychologists that worked with the [school] and the principal there, I know that … that the administrator is more involved, is helpful there and that they're more invested in [TeamSTEPPS], and I think I've seen from them an increased willingness to be able to utilize [the strategies].”

The Assistant Principal emphasized how important this demonstrated support from leadership is, stating, “Yeah, and I think that involvement is key because the words are always there. It always, ‘Sounds good,’ or they have new words to say, ‘Oh, this is how we organize our meetings,’ and, ‘This is what we're doing,’ but the actions aren't following what's being said. So, absolutely just making sure that things are actually done the way that we know would be useful and helpful would be wonderful.”

One salient way that school administration can demonstrate support of initiatives like TeamSTEPPS is through modeling use of the strategies. As School Psychologist 1 shared, “I mean, [it would be] nice in general if leadership [would] just refer to the strategies by name so that you know they are kind of supporting the use of the strategies in that way, instead of me abstractly talking about the ways we're going to run our teams better […] Having that language and I think having it reiterated from leadership again, it's a different power than me being someone equal to my colleagues. So having that push from leadership would be, I think, more helpful for implementation or buy-in from the rest of the team.”





3.1.4 The innovation


3.1.4.1 Facilitators


3.1.4.1.1 Innovation design

A key feature of the TeamSTEPPS intervention is the terminology used to label and describe the strategies that SMH teams may choose to adopt. Participants found that putting a name to these practices was inherently helpful and facilitated a shared language amongst team members that previously did not exist. This shared language allowed participants to recognize when they were engaged in evidence-based teaming practices, which reinforced use of the strategies.

Guidance Counselor 1 illustrated how this shared language could eventually lead to the natural sustainment of these strategies, stating, “But when you call it something and you're like,” “Oh, we're huddling,” it's like you're really present. And so, I think it gives that opportunity to be present, then to really recognize like, “Oh, this is a strategy that I’m employing…”



3.1.4.1.2 Innovation relative advantage

Another facilitator of the TeamSTEPPS intervention was the effectiveness of the training at bringing awareness and attention to the needs of the team. Through discussion of effective teamwork strategies, teams were able to identify their shortcomings, which facilitated improvements moving forward.

The Assistant Principal emphasized this point, sharing, “I do think there was an impact just in showing us to recognize that there is a need. Because you can't really fix anything that you don't really know is a need. But even though [having organized meetings with a clearer purpose] hasn't happened, I feel like just more members of our team working together to lay out the clarity and saying that we need to have meetings where things are clear [in terms of] why we're there and the goal of the meeting […] I really just do think that the organization of everything, the fact that we've recognized that we need more organization of what we're doing is going to be much [more] helpful in the future. It will be helpful in the future.”





3.1.5 Implementation process


3.1.5.1 Barriers


3.1.5.1.1 Planning

Time is a highly valued resource in school settings. Thus, concerns related to the scheduling of training and ongoing meetings to support TeamSTEPPS implementation proved to be a challenge. As the Principal shared, “The key thing for us is having time to work and put those systems and processes in place. So, that's the hard part for us kind of moving forward. When do we actually sit together to do that?”




3.1.5.2 Facilitators


3.1.5.2.1 Tailoring strategies

While the TeamSTEPPS model is comprised of a general training, it also includes opportunities for each team to identify areas of growth as well as the strategies that are most useful to the team. Participants emphasized the importance of this approach and recommended further approaches for tailoring the training content to the team. These recommendations included conducting observations of the SMH team prior to the training to better understand their typical team function. The Principal shared their experience, stating, “[The research team member] sat in on [Student Service Team] meetings with us […] so that they could get a feel of what it currently looks like, so that they could provide, you know, feedback on how to make it better.”



3.1.5.2.2 Reflecting and evaluating

Participants also indicated that opportunities for reflecting and problem solving were critical to the successful implementation of TeamSTEPPS. Whether during the initial training, through formal or informal forms of communication, or at team meetings, these opportunities were viewed as important to ongoing implementation efforts.

The Team Leader emphasized the importance of regular touchpoints and opportunities for feedback to sustain implementation, sharing, “So, having regular trainings outside of that, I think would be helpful sort of to review what's working, what's not working, and give feedback to each other and to the system itself.”

Guidance Counselor 2 attended an initial individual TeamSTEPPS training for their SMH team before attending a larger, district-wide training. They emphasized how the review of TeamSTEPPS content and opportunity to hear and learn from colleagues at other schools was beneficial, stating, “It was nice after we had the initial training being with the other centers and getting an idea of where they were in their thoughts. So, we would come together in our smaller group when we were in that semi-larger group, but it was still nice to hear what other people were thinking, too. So, I would say that was probably, of the trainings, that was probably the one that I got the most out of but that was also because we were already trained a little bit, and then we got to go a little bit deeper, and then with other people who were also trained.” It is clear that to ensure successful implementation and future sustainment, regular check-ins about strategy use and problem solving are crucial.






3.2 Implementation research login model

Once the implementation determinants were identified and organized in accordance with the CFIR, the IRLM was developed to specify how these factors align with implementation strategies, mechanisms, and outcomes. Figure 2 depicts the final IRLM.
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FIGURE 2
Implementation logic model.



3.2.1 Implementation strategies & associated mechanisms

Several implementation strategies that could be enacted to influence the identified determinants were selected from the SISTER (39). The hypothesized mechanism through which most proposed strategies would work is by building the knowledge and capacity of school leadership and SMH team members to implement effective teaming skills. This could be accomplished by providing dynamic training for leadership and SMH team members on evidence-based teaming practices, centralizing technical assistance for SMH team members implementing the TeamSTEPPS intervention, development and distribution of educational materials related to the intervention, and ongoing consultation about implementation supports or when teaming challenges arose. These proposed strategies and mechanisms are hypothesized to address barriers related to infrastructure, availability of resources, and lack of motivation. Furthermore, developing local policies that support implementation, establishing mandates for change, pruning competing SMH initiatives, and providing reminders of the teaming strategies to school personnel are proposed strategies aimed at targeting norms for communication and collaboration within school systems. These proposed strategies and mechanisms are hypothesized to address barriers related to the lack of prioritization of the initiative, mission misalignment, and lack of motivation.



3.2.2 Outcomes

In the IRLM, outcome domains were identified and organized according to the IOF (41). These outcome domains are depicted sequentially with unidirectional arrows from “Implementation” to “Service” to “Student”-level outcomes. This illustrates that implementation outcomes often precede service and client related outcomes, setting the necessary preconditions for change. Proposed implementation outcomes included the Acceptability of Intervention Measure [AIM (42)], as well as several metrics of feasibility [i.e., number of schools recruited, enrolled, and that matriculated through the TeamSTEPPS training; the Feasibility of Intervention Measure, [(42); qualitative feedback]. Proposed service outcomes were related to effectiveness of the TeamSTEPPS intervention (e.g., observation of use of TeamSTEPPS strategies, perceptions of teaming, attitudes toward teamwork), as well as factors that may impact effective use of the TeamSTEPPS strategies (e.g., burnout). “Client outcomes,” which are phrased as student outcomes in the present study, would include proxies for satisfaction (i.e., service use) and “symptomatology”-related outcomes (i.e., absences, suspensions, grade promotion).





4 Discussion

This study was one of the first studies to examine perspectives of SMH team members, teachers, and administrators on factors that impacted implementation of a team science intervention within SMH teams. Using a systematic qualitative analytic process, barriers and facilitators to implementation were identified across the CFIR domains (30). As a result of this summative evaluation an IRLM was constructed to illustrate the conceptual links between participant identified implementation determinants, implementation strategies, mechanisms, and outcomes. The proposed IRLM provides a visual model documenting contextualized implementation factors of team science interventions for SMH teams.

Participants identified several barriers to the successful implementation of the adapted TeamSTEPPS intervention, including a lack of financing and resources (outer setting; inner setting), the intervention not being a relative priority, mission misalignment, poor work infrastructure to support implementation (inner setting), unmotivated innovation recipients and leaders (individual characteristics), and insufficient planning (implementation process). Facilitators that supported TeamSTEPPS delivery included positive local attitudes towards interdisciplinary teamwork (outer setting), the intervention being a relative priority for some team members, the compatibility of the intervention (inner setting), capable and motivated team members and leaders (individual characteristics), the design and relative advantage of the intervention (innovation), and tailored implementation strategies, along with reflection, and evaluation of the intervention (implementation process). While a limited but growing body of literature demonstrates the potential for team science interventions to improve SMH team dynamics (20–23), studies have yet to examine implementation determinants in accordance with CFIR. The barriers and facilitators identified in this study align with previously established factors that affect implementation of evidence based SMH services (43). Unsurprisingly, the same implementation challenges facing SMH service delivery are reflected in the dynamics of the SMH teams themselves. Indeed, these implementation determinants likely reflect the broader school system rather than any individual intervention. However, previous literature has emphasized that addressing the challenges of interorganizational collaboration is a critical prerequisite for effective and feasible SMH service delivery (43). Delivery of the adapted TeamSTEPPS intervention is one such solution to improving SMH services. Thus, identifying and testing strategies that leverage facilitators and overcome barriers to the delivery of TeamSTEPPS is a critical future direction, as this may enhance the effectiveness of SMH teams.

While IRLMs have guided program delivery and sustainment for various health-related concerns (44–48) including youth mental health (49), this study is the first to characterize a team science intervention for SMH teams using an IRLM. The field of implementation science has long recognized the need for greater transparency and openness to enhance the reproducibility of implementation science research (50). This is often challenging due to the complex interplay of theories and frameworks that guide implementation. The IRLM serves as an organizational framework to ground conceptual elements of implementation and to facilitate future implementation efforts and replicability (38). In this study, the IRLM specified several implementation determinants in accordance with CFIR. Implementation strategies were selected from the SISTER (39) and organized according to the EPIS framework (40). The identified strategies are intended to positively impact various outcome domains as specified by the IOF (41), including implementation (i.e., acceptability, feasibility), service (i.e., observation of use of TeamSTEPPS strategies, perceptions of teaming, attitudes toward teamwork, burnout), and student outcomes (i.e., service use, absences, suspensions, grade promotion). This comprehensive IRLM was informed by TeamSTEPPS recipients, offering critical insight into contextual factors that impacted implementation efforts. Consensus discussions and reference to an established literature base regarding implementation strategies (39), organizing frameworks (40), and outcomes (41) clarified the implementation process for this adapted team science intervention. Future examinations of the relationship between these factors will inform more effective implementation efforts and progress the field of implementation science.

The strengths of this study are important to contextualize alongside the limitations. Our findings may not generalize to other team science interventions or settings outside SMH teams. Furthermore, while participants informed the identification of implementation determinants, the remainder of the IRLM development involved the research team. Additionally, only one teacher was successfully recruited for participation in this study thereby further limiting the input of this informant group. Future research that incorporates the perspectives of community partners in the development of the IRLM will ensure accuracy, as community members often have critical expertise related to the implementation context. Additionally, information that could assist in further characterization of the sample was not gathered (e.g., class sizes of the participating schools, participant salaries, school procedures regarding confidentiality of student records). This may limit the generalizability of findings to other school contexts. Finally, this study's central contribution is the contextualized Implementation Research Logic Model (IRLM), which serves as an organizational framework to facilitate future implementation efforts and replicability; however, this IRLM was not statistically evaluated. Future work must center on validating and refining this model. Hybrid effectiveness-implementation trials should employ longitudinal and mixed-methods designs to quantify the causal pathways. Specifically, research should evaluate whether the proposed implementation strategies lead to the proposed mechanisms of change and whether these result in meaningful impacts on student outcomes. This would provide empirical validation for the sequential impact of team science interventions within SMH.
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Background: Although school-based mental health initiatives are gaining attention, research remains limited on effective and sustainable implementation, especially for autistic students. School leadership play a pivotal role in shaping mental health initiatives. However, their roles and perspectives, particularly regarding autistic students, are under-researched.
Methods: We applied Reflexive Thematic Analysis to 22 semi-structured interviews with senior leadership teams’ (SLTs) members from state-funded mainstream secondary schools across six regions in England. Interviews were co-produced with an advisory team and adopted a curious stance to explore SLT members’ perspectives on promoting and supporting autistic students’ mental health.
Results: Using inductive coding and iterative discussions, we identified four key themes: (1) SLTs’ views and beliefs about autism and autistic students, (2) The use of one-size-fits-all approaches in mental health policy and provision, (3) The difficulty of overcoming and deepening systemic barriers in organizing mental health provision, and (4) The need to deepen participation with stakeholders and services. Findings revealed existing gaps and barriers in autism-informed provision and highlighted the changes and resources needed to facilitate mental health provision for autistic students from SLTs’ perspectives.
Conclusion: Results offer actionable insights for practice and policy, especially in light of the systemic and cultural challenges SLTs face.
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Introduction

The number of autistic students in mainstream secondary schools in England has risen sharply- by around 135% over the past decade—with recent data indicating that one in 38 pupils was identified as autistic in 2023/24, and more than 70% of these learners now attend mainstream schools (Department for Education, 2024). As inclusive education becomes more deeply embedded in policy and practice, attention has gradually shifted from deficit-oriented models of disability toward holistic, strength-based approaches that emphasize belonging, wellbeing, and participation (White et al., 2023). However, despite these progressive aims, autistic students continue to experience disproportionate emotional strain in mainstream settings (Lukito et al., 2025; Pavlopoulou et al., 2025). This burden often stems from intersecting challenges-such as social stigma (Vincent et al., 2023), loneliness (Horgan et al., 2023), bullying (Maiano et al., 2016), sensory overload (Makin et al., 2017), and the cumulative effects of masking (Mesa and Hamilton, 2022)—all of which contribute to markedly elevated risks of depression, anxiety, and suicidality (Chou et al., 2020; Hedley et al., 2018; Hull et al., 2021; Mayes et al., 2013).

Mental health in autistic youth is increasingly prioritized in research (Benevides et al., 2020; Crane et al., 2019), policy (Department of Health and Social Care and Department for Education, 2021), and practice guidelines (Autistica, 2019; National Autistic Society, 2023). Schools are recognized as key settings for promoting mental health (Hoover and Bostic, 2021), and government policy encourages whole-school approaches (Garratt et al., 2024). Current initiatives focus on mental health literacy, early identification, and targeted support (Department of Health and Department for Education, 2017; National Institute for Health and Care Excellence, 2022; Public Health England, 2021). Despite policy backing, evidence on sustainable school-based mental health provision is mixed, shaped by school-level and systemic factors (March et al., 2022; Gee et al., 2021). Effective approaches involve multi-tiered frameworks, staff training, and co-production with communities (Fazel and Hoagwood, 2021; Foulkes and Stapley, 2022; Kern et al., 2017; March et al., 2024; Iachini et al., 2013; Tomé et al., 2021). Inclusion also requires structural adjustments and strong home–school partnerships (Roberts and Webster, 2022; Tucker and Schwartz, 2013).

Many schools in England offer universal mental health programs (e.g., mindfulness or coping skills), and some provide targeted interventions like counseling or CBT, though access is often cost- dependent (Marshall et al., 2017; White et al., 2017). While universal programs can improve awareness (Milin et al., 2016), concerns about limited impact or harm to vulnerable students are rising (Deighton et al., 2025a, 2025b; Foulkes and Stringaris, 2023; Ma et al., 2023). SEN students may be especially at risk (Deighton et al., 2025b). Autism-focused research in schools often centers on social skills interventions (Hugh et al., 2021), which may encourage masking and reinforce neurotypical norms (Pantazakos and Vanaken, 2023). Promising anxiety interventions (Perihan et al., 2022) often lack sustainability due to reliance on external actors. In contrast, neurodiversity-affirming therapies that value autistic perspectives show potential (Pantazakos, 2025; Silvester and Rankine, 2024), though popular programs like Zones of Regulation remain widely used despite limited empirical support (Mason et al., 2024; Pickard et al., 2024). This highlights a critical gap between policy ambition and the reality of effective, sustainable support in schools.

Leadership plays a crucial role in embedding sustainable mental health provision. Senior leadership teams (SLTs) shape school culture, staff development, and program implementation (Leksy et al., 2024; March et al., 2024; Suhrheinrich et al., 2021; Williams et al., 2021). Their actions influence collaboration, resource allocation, and long-term outcomes (Cumming et al., 2022; Gee et al., 2021; Herlitz et al., 2020; Koh et al., 2023). However, many leaders report limited preparation in mental health and neurodiversity (Daly et al., 2025; Moore et al., 2024; Papa, 2018). SLT beliefs shape how mental health provision is delivered to autistic students (Mugabekazi and Mukanziza, 2025; Pollock and Briscoe, 2019). Leadership that centers around empathy and strengths-based approaches is linked to more inclusive outcomes (Carroll and Hurry, 2018).

Despite the well-established significance of school leadership, research examining how school leaders support mental health provision remains limited (Adams et al., 2023). In England, research capturing the views of SLTs has predominantly concentrated on system-level priorities such as leadership pressures, policy implementation, and workforce wellbeing, with limited attention to their role in directly supporting student mental health (Department for Education, 2025; Lupton, 2023; Scanlan and Savill-Smith, 2021). More critically, there is a marked absence of research specifically exploring how SLTs support autistic students’ mental health. The depth and specificity required to understand the nuanced practices and experiences of SLTs in this context remain underexplored, as existing research on school-based mental health promotion and support tends to rely on general staff surveys (Garside et al., 2021; Sharpe et al., 2016; Smith et al., 2018). This gap highlights the need for focused, stakeholder-informed research that centers the SLT perspective.


About this study

This study explores how SLT members in mainstream English secondary schools promote and support autistic students’ mental health. Guided by the System of Care (SoC) framework (Stroul et al., 2010), it examines how leaders understand and apply policy, adapt practices, and coordinate support in inclusive ways. We wanted to know:

	1. What strategies do SLT members use to support autistic students’ mental health?

	2. What support do SLT members need to do this effectively?

	3. What barriers and facilitators do SLT members encounter?






Methods

We adopted a qualitative research design, using semi-structured interviews derived from three sources: (1) existing literature, (2) observations made by a small advisory group of three professionals with lived experience in practice, and (3) personal and professional interests of authors around the experience of neurodivergent education students. The advisory group’s role included refining pre-study considerations, offering feedback on what should be included and checking for clarity and relevance of interview schedule for the SLT role. Their input enhanced contextual relevance and readiness, credibility, and transferability of findings (Cargo and Mercer, 2008). The interview schedule included questions that explored SLTs’ practices at both policy and implementation levels, focusing on awareness, identification and support initiatives, and perceived barriers to and needs for implementation. See examples in Table 1.


TABLE 1 Sample interview questions from SLT interviews.


	Topic
	Example interview questions

 

 	Policy 	

	• How do you work on your policy/provision as a leadership team?

	• Are there any gaps that you have identified in your policy when you particularly think about the neurodivergent students, like autistic students? What are those?






 	Awareness/promotion 	

	• What actions do you take in your team to support staff in accessing information and upgrading their skills to be aware of the mental health needs of students in your school? (Follow-up: Is any part of this information and skills autism specific? How?)

	• Do you have any process that students can also involve in some of the actions or decision-making around the agenda on mental health awareness? How? (Follow-up: Is there anything specific to promote the participation of autistic students? How?)

	• Considering your role as a member of SLT, did you experience any difficulties in promoting autistic students’ mental health?






 	Identification and support 	

	• How do you identify if a student needs mental health support? (Follow-up: Is that the same for autistic students? Can you think of some similarities or differences?)

	• Once the student has been identified, what happens next? What are the ways to support them? Is there a protocol? (Follow-up: How does this process work for autistic students?)

	• What are the things that made or might make your practice better, your practice as an SLT member and your school’s practice in providing mental health support to autistic students?








 

Ethical approval for the study was granted by the Research Ethics Committee at IOE, UCL’s Faculty of Education and Society, in February 2023. The study was advertised via Twitter, LinkedIn, school contact forms, school office emails, and charity newsletters. The eligibility criteria required participants to work (1) in a senior leadership position, (2) in mainstream secondary schools, (3) in England and (4) to have at least one registered autistic student in their school at the time of the study. Those interested in taking part completed an online background questionnaire, which could be accessed upon providing consent, and submitted their email addresses to schedule an online interview via a Qualtrics form. The background questionnaire collected data on participants’ demographics, diagnoses, professional experience, autism and mental health training, and self-rated autism knowledge. It also gathered information on school-level mental health provision and SLT structures, including the existence and review of mental health policies, stakeholder collaboration, and the perceived alignment of these policies with the needs of autistic students (see Supplementary material 1).

The interviews were conducted from March 2023 to December 2023 via Zoom or Microsoft Teams programs, with participants given the option to have their video on or off. On average, the interviews lasted 73 min (range = 36–97 min). The interviews were recorded and transcribed using Zoom or Microsoft Teams’ built-in transcription software and checked thoroughly for inaccuracies.


Participants

Participants included 22 SLT members (17 women and 5 men) from state-funded mainstream secondary schools across six geographical areas in England, encompassing four maintained schools and 18 academies. Most participants (n = 20) had over 10 years of teaching experience, while two had less than 10 years’ experience. The participants held multiple roles at school. The most common main roles were SENDCo (n = 8) and assistant headteacher (n = 10). Among all participants, 17 had mental health training, and 14 had some form of autism training. Table 2 below provides detailed demographic, geographical, professional, and training information for the participants. Table 3 below presents the roles at school per participant.


TABLE 2 Information on demographics, professional background, and training received.


	Category
	Participant count (n/N)

 

 	Demographics


 	Age group


 	25–34 years 	1/22


 	35–44 years 	13/22


 	45–54 years 	6/22


 	55–64 years 	2/22


 	Ethnicity


 	White-British 	21/22


 	White-Other 	1/22


 	Highest level of educational qualification


 	Bachelor’s degree (e.g., BA, BSc) 	3/22


 	Master’s degree (e.g., MA, MSc) 	8/22


 	Postgraduate certificate or diploma (e.g., PGCE, PCDE) 	11/22


 	Any diagnosis for neurodevelopmental differences a


 	No diagnosis 	18/22


 	Other b 	4/22


 	Relationship with autism c


 	Personal/professional 	4/22


 	Professional 	18/22


 	Information on professional background


 	Years of experience in senior leadership role


 	Less than a year 	2/22


 	1–3 years 	7/22


 	4–6 years 	5/22


 	7–10 years 	6/22


 	More than 10 years 	2/22


 	Main roles in school


 	SENDCo 	8/22


 	Designated or senior mental health lead 	2/22


 	Deputy headteacher 	1/22


 	Assistant headteacher 	10/22


 	Designated safeguarding lead 	1/22


 	Roles at school other than main roles


 	SENDCo 	3/22


 	Designated or senior mental health lead 	4/22


 	Deputy designated safeguarding lead 	1/22


 	Assistant headteacher 	5/22


 	Inclusion coordinator 	3/22


 	Senior teacher 	4/22


 	Teacher-tutor 	5/22


 	Behavior and culture lead 	1/22


 	Governor 	2/22


 	Head of department 	2/22


 	Geographical area of schools worked


 	South East 	8/22


 	South West 	4/22


 	East of England 	3/22


 	West Midlands 	3/22


 	North West 	2/22


 	London 	2/22


 	Information on training received


 	Sources of training on mental health d (n = 17)


 	A degree 	1/17


 	A diploma 	2/17


 	Continuing professional development (CPD) 	14/17


 	Sources of training on autism e (n = 14)


 	CPD 	12/14


 	Other f 	2/14


 	Co-production of autism training with autistic people e (n = 14)


 	Co-produced with autistic people 	6/14


 	Not co-produced with autistic people 	4/14


 	Not knowledgeable about it 	4/14





a Items included autism, dyspraxia, dyslexia, attention deficit hyperactivity disorder, I do not have any, prefer not to say, other (free text entry). b Other: On the waiting list of ADHD assessment (n = 1), depression (n = 1), undiagnosed traits of autism and ADHD (n = 1), dyslexia (n = 1). c Relationship with autism included personal relationship (e.g., autism diagnosis or self-reported undiagnosed traits of autism in the participant, autistic members in extended family or nuclear family such as son or daughter) and professional relationship (e.g., working with autistic students in school environments). d Data in this category are based on the 17 participants (out of 22) who reported receiving recent training on mental health. e Data in this category are based on the 14 participants (out of 22) who reported receiving recent training on autism. f Other: Training from school SEND team (n = 1), in-house discussion on autism (n = 1). All data are derived from the background questionnaire, except for “relationship with autism,” which is based on the combination of participants’ self-reported diagnoses in the background questionnaire and their reports during the interviews.
 


TABLE 3 Participants’ role(s) at school.


	Participant ID
	Role(s) at school

 

 	SLT-1 	SENDCo/Teacher-tutor


 	SLT-2 	SENDCo/Assistant headteacher


 	SLT-3 	SENDCo


 	SLT-4 	Deputy headteacher


 	SLT-5 	Assistant headteacher/Senior teacher/Governor


 	SLT-6 	Designated or senior mental health lead/Senior teacher/Teacher-tutor/Governor


 	SLT-7 	Assistant headteacher/Deputy designated safeguarding lead


 	SLT-8 	Assistant headteacher/Behavior and culture lead


 	SLT-9 	Designated or senior mental health lead/Senior teacher/Teacher-tutor/Head of department


 	SLT-10 	SENDCo/Assistant headteacher/Inclusion coordinator/Senior teacher


 	SLT-11 	Assistant headteacher/SENDCo


 	SLT-12 	Designated safeguarding lead/Designated or senior mental health lead


 	SLT-13 	Assistant headteacher/Teacher-tutor


 	SLT-14 	Assistant headteacher/SENDCo/Inclusion coordinator


 	SLT-15 	Assistant headteacher


 	SLT-16 	SENDCo/Assistant headteacher


 	SLT-17 	Assistant headteacher/Designated or senior mental health lead/SENDCo


 	SLT-18 	Assistant headteacher/Designated or senior mental health lead/SENDCo/ Inclusion coordinator


 	SLT-19 	SENDCo/Assistant headteacher


 	SLT-20 	SENDCo


 	SLT-21 	Assistant headteacher/Designated or senior mental health lead/Teacher-tutor


 	SLT-22 	Assistant headteacher/Head of department





All data are derived from the background questionnaire.
 

According to the background data, most participants (n = 15) reported that their school had a mental health policy, while a few either did not have one (n = 3) or were unsure (n = 4). Among those with a policy (n = 15), the majority (n = 13) indicated it lacked specific provisions for autistic students’ mental health; only one believed it did (n = 1), and one was unsure (n = 1). Overall, just five participants felt their school’s policy aligned with the needs of autistic students, while others reported misalignment (n = 7) or uncertainty (n = 10). Table 4 presents participants’ views on school mental health policies, stakeholder coproduction, and perceived knowledge of autism and mental health.


TABLE 4 Perceptions of school policy on mental health, coproduction with stakeholders, and knowledge of autism and mental health.


	Category
	Participant count (n/N)

 

 	Perception of schools’ policies and procedures on mental health


 	Review of school’s policy and procedures for mental health


 	Reviewed every 6 months 	2/22


 	Reviewed once per year 	12/22


 	Reviewed every 2 years or more 	2/22


 	Reviewed, but unsure how frequently 	1/22


 	Not reviewed systematically 	3/22


 	Unsure if reviewed systematically 	2/22


 	Monitoring and evaluation of the impact school’s policy and procedures for mental health


 	Impact monitored 	11/22


 	Not monitored 	5/22


 	Unsure 	6/22


 	Elements reviewed when monitoring the impact of school’s policy and procedures for mental health a (n = 11)


 	Attendance 	9/11


 	Social and emotional wellbeing/recovery 	8/11


 	Behavior, exclusions, and reintegration 	11/11


 	Curriculum achievement and attainment 	10/11


 	Outreach services (on school site) 	5/11


 	Engagement with local communities/groups as part of school’s policy and procedures for mental health


 	Engaged with local communities/groups 	16/22


 	Not engaged with local communities/groups 	4/22


 	Unsure 	2/22


 	Collaboration with external agencies (e.g., local health and care services) as part of school’s policy and procedures for mental health


 	Collaborated with external agencies 	20/22


 	No collaborated with external agencies 	1/22


 	Unsure 	1/22


 	Coproduction of school’s policy and procedures on mental health


 	With non-autistic students


 	Coproduced 	7/22


 	Not coproduced 	9/22


 	Unsure 	6/22


 	With autistic students


 	Coproduced 	1/22


 	Not coproduced 	11/22


 	Unsure 	10/22


 	With parents


 	Coproduced 	4/22


 	Not coproduced 	11/22


 	Unsure 	7/22


 	Perception of knowledge of autism and mental health


 	Sensory and communication differences


 	Very knowledgeable 	10/22


 	Little knowledge 	12/22


 	Mental health needs of autistic students


 	Very knowledgeable 	7/22


 	Little knowledge 	14/22


 	No knowledge 	1/22


 	Environmental support for students in school


 	Very knowledgeable 	7/22


 	Little knowledge 	15/22


 	Emotion regulation of students in school


 	Very knowledgeable 	10/22


 	Little knowledge 	11/22


 	No knowledge 	1/22





a Data in this category are based on the 11 participants (out of 22) who reported monitoring the impact of school’s policies and procedures on mental health. All data are derived from the background questionnaire.
 



Analysis

We used Reflexive Thematic Analysis (RTA) for its systematic yet flexible approach to identifying patterns of barriers and needs (Braun and Clarke, 2019). In line with RTA, our analytical focus was on generating latent themes that interpret underlying ideas and shared meanings, rather than providing a descriptive, topic-by-topic summary of the data (Braun and Clarke, 2019). GP and SC adopted an inductive approach to explore recurring themes around mental health support in education. Each author independently developed themes and sub-themes, followed by iterative refinement through discussion. Our primary focus was not on establishing reliability but on exploring how our diverse experiences and knowledge shaped how we interpreted participants’ narratives and identified key elements.



Reflexivity

We acknowledge how our lived experiences and interests may have influenced our approach and interpretation. We have academic and professional experience from our work within the fields of health, psychology, and special educational needs and disability (SEND) provision, as well as personal and/ or family experience. The team is made up of neurodivergent and neurotypical individuals. In line with a reflexive approach, we did not aim for ‘accurate’ or ‘reliable’ coding (Byrne, 2022) or the use of rigid coding frameworks when analyzing the qualitative data. When discussing findings, the team reflected on the assumptions and expectations they brought to the work, as well as how their own experiences may have influenced their interpretations of the data.




Results

Four themes were found, with several sub-themes within these (see Table 5). Additional quotes for codes are available in the Supplementary material 2.


TABLE 5 Synopsis of the themes and sub-themes found by interviews with participants.


	Themes
	Sub-themes

 

 	SLTs’ views and beliefs about autism and autistic students 	

	• A view of autism as a within-the-person deficit

	• A neurodiversity lens on strengths, struggles, and needs






 	The use of one-size-fits-all approaches in mental health policy and provision 	

	• Lack of neurodiversity-informed mental health policy

	• Blanket approaches in increasing mental health awareness

	• Blanket approaches in identification and targeted mental health support






 	The difficulty of overcoming and deepening systemic barriers in organizing mental health provision 	

	• Competing priorities

	• Knowledge gaps, resource constraints, and professional coordination






 	The need to deepen participation with stakeholders and services 	

	• The importance of parent and student voice

	• Call for national networks, audience, and training








 


Theme 1: SLTs’ views and beliefs about autism and autistic students


Sub-theme 1.1: A view of autism as a within-the-person deficit

Participants described what they view as dysfunction in various areas of autistic students’ social and cognitive abilities, such as “persistent difficulties in social communication” (SLT-5), “rigidity of thought” (SLT-20), and limited understanding of “emotions” (SLT-18) and ability to “to adapt and adjust to change” (SLT-13) in classroom engagement, peer and staff interactions, and engaging with mental health support. A few participants suggested that students must adapt to the neurotypical world and school life independently of their neurodivergence.


They may see the world in a different light, but the world is not going to change for them. They're still going to have to adapt to the world. […] There’s a number of parents who use it [autism] as an excuse or use it as the rationale as to why that child is not going to either behave or conform. (SLT-4)


Participants reported a significant number of students either formally diagnosed or informally identified as being “on the radar” (SLT-3), with many only being recognized following mental health distress arising from unmet needs.


We’ll see significant mental health challenges for them [meaning autistic girls] and that generally leads us into the road of exploring if they’re neurodiverse. (SLT-17)


Most participants thought that autistic students struggle to attend therapy due to autistic traits.


I think the hardest part, when it comes to autistic young people is getting them to take perhaps up offers of help because of the quite often social aspects of that goes alongside autism, of not being able to articulate yourself very well and talk about how you're feeling…the lack of understanding of those emotions and what you're feeling. (SLT-21)




Sub-theme 1.2: A neurodiversity lens on strengths, struggles, and needs

Many reported appreciations for autistic students’ ability to think “outside the box” (SLT-12), recognizing that they are not a monolith and they “present in different ways” (SLT-16) in terms of struggles, strengths, and needs. Appreciation of autistic identity was emphasized by participants who have personal relationships with autistic individuals.


They seek out support, they want to be recognized for who they are. They would like support and understanding how they fit in the normal world, so that, you know, I am helping them to identify what their differences and embrace those. (SLT-6)


Many highlighted how environmental adversities, particularly demanding “sensory environment” (SLT-16), contribute to autistic students feeling “anxious” (SLT-9) and “overwhelmed” (SLT-19). Masking was linked to increased challenges in navigating social relationships, with participants noting that masking is “exhausting” (SLT-14) for autistic students and can lead to being a “school refuser” (SLT-9). Most considered the role of “reasonable adjustments” (SLT-7) to better accommodate autistic students in both classroom and mental health school support.


I think it’s [mental health support] all a very individual thing, and there might be adaptations for an individual, but not necessarily for a blanket type of person. (SLT-21)





Theme 2: The use of one-size-fits-all approaches in mental health policy and provision


Sub-theme 2.1: Lack of neurodiversity-informed mental health policy

The majority of participants reported having a stand-alone policy on student mental health, while others mentioned that mental health provisions were integrated into broader school policies.


We don't specifically have a mental health policy in isolation. […] It's within subsections of our safeguarding and child protection policy. It's not an isolated alone. There are lots of sort of crossovers with our sort of SEND policies as well. (SLT-7)


Regardless of whether policies on student mental health were standalone or integrated, participants shared a common goal of developing an “umbrella” (SLT-18) policy for mental health that serves all students and “fits all” (SLT-6).


When we're creating the policy, we're trying to make one policy that encompasses everyone […] So we try to make the whole policy inclusive, and so, regardless of who is in that school at that time. It would, it would be for them [autistic students] as well. So that's how we try and make a really holistic kind of the policy. (SLT-16)


These umbrella policies broadly mention SEND students, without any specification on different types of neurodivergences and/or autism.


There actually isn't enough in-depth with the breakdown of different pupils, “what about children with ASD, what about children with ADHD?” There's nothing there really that kind of links it into that SEND provision. What I've realized is that this makes it a bit disjointed. (SLT-8)


Notably, those involved in SEND-related roles reported putting extra effort to ensure autistic students were not “left out” (SLT-1) in the SLT discussions.


So whenever we are looking at anything, I need to say, “well, actually, how would that work affect or impact on neurodiverse students” […] Would it happen if I wasn't being the kind of almost the devil's advocate, I think it would, but maybe not to the same extent. (SLT-2)




Sub-theme 2.2: Blanket approaches in increasing mental health awareness

Mental health awareness school efforts were commonly integrated into discussions and assemblies during “form time” (SLT-1), “nurture sessions” (SLT-2), “mental health week talks” (SLT-5) or “neurodiverse days” (SLT-17). There was no consideration of adaptations of material for autistic students attending these, where everyone has “the same provision” (SLT-11), and, in fact, autistic students were often struggling to attend due to sensory and social demands.


If a [an autistic] student is struggling with an assembly, they would come out and they come and work with the teaching assistance, and we will then work our best to get them in the back, so they're just listening or they don't have to see them, they'll just sit and listen to it. (SLT-14)


Participants also highlighted difficulties in communicating nuances around emotions, consent and boundary-setting, as well as autistic students’ struggles in engaging in discussions, which often required schools to consider “back up” (SLT-18) sessions to minimize the gap for autistic students.


Sometimes in PSHE, there is requirement like, “let's discuss this or like can you talk about a time when this happened to you” and that can be difficult for autistic students. Some of them will come out […] they might access it sort of more individually […] would try and plug the gap. (SLT-20)


To address these gaps, some participants suggested delivering PSHE in “smaller groups” (SLT-4) and using staff with “training and confidence” (SLT-2) to work with autistic students and support the regular teacher.

The PSHE curriculum was flagged as a primary provision for raising mental health awareness with notable limitations and potential negative impacts for autistic students, especially with sensitive topics like suicide or discussions on “sex and relationships” (SLT-2).


We talked PSHE in the past, when we've talked about suicide, we had a year 10 lesson, and then we had some parents contact and say, “The documentary that you showed was really, really impactful, but my child is really struggling now with kind of like what they saw and the people talking”. (SLT-11)
I've just finished running a course with boys regarding healthy relationships. […] They [autistic students] may benefit for more of a much smaller group, or 1:1, because I actually might make them feel more of anxious or, or cause potentially more harm because they're put in an environment that makes them feel really really uncomfortable. (SLT-4)


Self-harm, healthy relationships, and sex education were all reported to be top topics presented to students. Staff often relied on in-house training during Inset days or assembly meetings to gain in-depth information on how to approach these. Autism-specific awareness was largely absent and limited to sharing “learning profiles” (SLT-6) and generic good practice on “inclusion strategies” (SLT-9).


All pupils have what we call a pupil profile, so that is like a one-page information for teachers on that child. So, it might include information things like where they like to sit most in the room, so then teachers doing their seating plans […] So, it's like personal information on the child that the teachers should be aware of and it would include strategies as well. So, we use a lot in school. (SLT-10)


Autism training was considered important but was rare to be available.


Our staff probably haven't really had any up-to-date training in terms of autism for quite some time. And I think that's something that was also very key that we needed to change. (SLT-18)




Sub-theme 2.3: Blanket approaches in identification and targeted mental health support

Participants primarily relied on staff to record wellbeing, behavior or safeguarding related information on different platforms. Teaching staff, as daily points of contact, were key to pass their concerns through “observing students” (SLT-5).


So, we would hope that like their tutors who they see every day would be the first person spotting that […] the idea is that the people that see them all the time notice the difference and then do something about it. (SLT-15)


During this identification process, staff with SEND duties familiar to the autistic student are often involved. While some mentioned using standardized screeners such as Strengths and Difficulties Questionnaire or emotional resilience scales, others wondered if these were appropriate for autistic students and noted the gap in autism-specific tools.


As a school, you know, I'm not aware of any more appropriate wellbeing resources or screeners, or whatever for our ASD young people. And I would be really keen to hear of them, but we they end up using what the standardized screener. (SLT-17)


When it comes to identification, although participants thought that it was “easier” (SLT-6) to monitor autistic students and spot “changing behaviors” (SLT-16) than the broader student body, due to existing “care package[s]” (SLT-13) and “proactive check-in[s]” (SLT-2), identification of specific mental health issues was harder due to teachers’ misconceptions that anxiety could be “part of autism” (SLT-10).


It [mental health difficulty] can be disguised that it's not clear or masked. I think I think it's harder sometimes to be able to identify whether this is a mental health issue, or whether it is just part of their characteristics you know their autism, isn’t that? (SLT-12)


During the identification process, most schools engaged parents to gather observations and share available support options. A common adjustment in the identification process included involving a “trusted audience” (SLT-16), such as parents or familiar staff, to help students feel at ease. Other adaptations included meeting in “alternative settings” (SLT-4), aligning discussions with students’ interests (e.g., during “football” [SLT-8]), or giving “enough notice” (SLT-3) to support preparation. Communication strategies ranged from using a “calmer way” of speaking (SLT-4) and “carefully chosen words” (SLT-15), to tools like “social stories” (SLT-11) and the “emotion wheel” (SLT-19), making the process more “ASD friendly” (SLT-2). Once needs were identified, common support pathways included counseling and conversations with pastoral staff. Access to additional services, such as school nurses or MHSTs (Mental Health Support Teams), varied. Many participants noted that support for autistic students was often “the same” (SLT-21) or “similar” (SLT-12) to that for non-autistic students.


There isn't anything different. There isn't any unique pathways at the moment that that we would pursue. We're only in a position to move the pathways that we would for all of the non-neurodiverse young people. (SLT-17)


In these pathways, participants were considering additional support, which often involved internal staff or external staff, such as “speech, language and communication team” (SLT-19), “specialist autism team” (SLT-6), “learning support team” (SLT-13) or “SENCO” (SLT-14), delivering emotional literacy, social skills, or zones of regulation interventions.


If it was a child that it was less about autism and it was just purely mental health, they might be just going through the mental health kind of provision side of things. Whereas with an autistic child, we'd be focused on the social communication aspect of it as well. […] we work with professionals that have worked with a lot of autistic kids to basically sort of talk to them. You know, things like zones of regulation and stuff like that. (SLT-19)


However, their involvement “do not tend to fall under the mental health needs area” (SLT-3) and the emphasis remains on interventions that focus on core autistic traits.


What we generally tend to do is to quite light touch mental health support alongside the specific autism intervention […] we will focus the intervention on the autism with a light touch on the anxiety or the mental health with the belief that if we work on the autism, the anxiety should be reduced overtime. (SLT-9)





Theme 3: The difficulty of overcoming and deepening systemic barriers in organizing mental health provision


Sub-theme 3.1: Competing priorities

Participants expressed “worry” (SLT-14) and pressure over governmental expectations for schools’ role for mental health, which they felt were “unrealistic and unreasonable” (SLT-4) and did not reflect what is “doable in schools” (SLT-11) on a daily basis. Despite recognizing the “increasing mental health need” (SLT-17) among students, they noted a lack of government support, and that mental health is just one of many competing priorities.


We are expected to be their [students’] parents, their teachers, you know, the guidance counselor, we're expected to do all of that and that's what's really difficult. Because while mental health is absolutely one of our priorities, so is everything else on the list. (SLT-15)
All of SLT know what's happening with our really at-risk students. I will be honest and say, I don't think there is enough support from the Government, which is a little bit controversial, but that is how we feel as a school. (SLT-22)


Many found it challenging to “devote” (SLT-8) time to engage in actions to support autistic students’ mental health as they are “consumed” (SLT-2) by other responsibilities set by Ofsted and louder priorities in the “school corridor” (SLT-15).


Everyone talk about individuality and embracing different, yet we squeeze every child at the age of 16 through the same education system and it doesn't fit for some children, ASD is there as well. And schools are really under pressure to follow expectations because they feel they've got to justify themselves to Ofsted and then they made decisions. […] We're expecting autistic learners that are going for a real difficult time to just forget about all of their needs and “you just need to do GCSE”, because that's what you got to do as a school. (SLT-16)
I think, because with autistic students, they're in a minority, doesn't make an excuse, but I think they are minorities […] Unfortunately in education, there's always something else that comes along that's more important, and that's the problem that you can have a focus on autism and mental health. And it's who's screaming loudest it sometimes feels, you know, who is making the most fuss. (SLT-12)




Sub-theme 3.2: Knowledge gaps, resource constraints, and professional coordination

Participants identified funding constraints, resource shortages, and long waitlists for both in-school support, such as counseling, and external services like CAMHs (Child and Adolescent Mental Health Services) due to “massive waiting lists” (SLT-6) and “strict criteria for referrals” (SLT-11) as primary barriers for schools’ capacity to organize adequate support.


That would be every school that you speak to, there is not enough resources for what we. You know, we have waiting lists for sort of students needing counseling and some sort of support. […] we are all operating on restricted budgets basically. Then we can be more creative with it, but what we are able to do is constrained by resources which are constrained by funding for schools. (SLT-13)
So, we might identify a need, we might do the referral. But some children wait a year to see anyone […] And it’s, you know, of course there's going to be significant deterioration over that year, even with the best will in the work. (SLT-10)


Notably, autistic students faced additional barriers in accessing school support as many participants found supporting autistic students “hard” (SLT-2) and “tricky” (SLT-9) due to gaps in professional competence in the schools’ existing support capacity and felt they “do not know how to make it right” (SLT-15).


I think they still feel like they're misunderstood, or they're not heard, or they can’t connect with the person that we've placed them with. The person that being placed with to speak to doesn't have a lot of ASD specific knowledge, might not approach it in the right way. (SLT-17)


For example, counseling -the primary mental health support available in schools- is often inaccessible to autistic students, as counselors are not “trained in that [autism]” (SLT-10) and are hesitant to work with autistic students as it “frighten(s)” them (SLT-22).


So, it's about, “How can we provide that understanding autism? How their autism affects their mental health?” We don't have that level of support. Our counselors have a certain remit, so it's this kind of this pinch point. (SLT-6)


Further, beyond long waitlists, participants highlighted additional challenges in coordinating mental health support for autistic students with local services and external professionals. Some participants reported facing rejection from local services, such as CAMHs, as students’ struggles were deemed “ASD problem” (SLT-8) rather than a mental health problem.


Often, we make referrals into CAMHs, I mean this maybe I don't know what it's like across the rest of the country, but we just get told “but they had ASD, so it's not mental health problem”. (SLT-20)


Even though autistic students accessed local services or MHSTs programs, some participants raised concerns that building “trust” (SLT-6) and “relationship” (SLT-12) with therapies and services may be challenging for autistic students due to the lack of adaptations in the service delivery.


The therapy itself and the service [meaning CAMHs service] almost doesn't recognize that it's almost the one-size-fits all, you're a child psychotherapist delivering one-to-one therapy. You do it the same if it's an autistic child or not an autistic child. (SLT-19)
In the 6 weeks time, they've got to build a relationship enough with something. Cause you know, I'm thinking of them, that's a new person and it's very difficult for them to have that connection in enough time that they get sessions with them. I think of a couple of students, who's in the MHST program and it, you know, it's not been easy. (SLT-8)


The “shortage” (SLT-10) of external professionals competent to work with autistic students and the limited “resources to call upon” (SLT-7) often left school staff in “severe worry” (SLT-14) about who can support autistic students and who is out there.


I'm not saying that there is specialist support out there. I think that is the problem […] because it isn't. (SLT-12)





Theme 4: The need to deepen participation with stakeholders and services


Sub-theme 4.1: The importance of parent and student voice

While key staff (i.e., pastoral staff, mental health lead, inclusion staff) were consulted in shaping school policy and provision for mental health, input from parents or students was rarely considered. Some participants mentioned that most parents are sources of “trusted information” (SLT-7), with only a few sharing that information coming from the parent surveys may feed into decisions. Engagement with parents is mainly described as supportive for staff to figure out practical accommodations while reviewing EHCPs or pupils’ passports.


If there needed to be a specific focus on a one-to-one basis, because it's more likely that parents of children with autism are more likely to have much more contact with the school than our parents, then we'll be more likely to have more regular meetings. If those students are on EHCPs, they have a guaranteed annual review and mental health would come up as part of that. (SLT-13)


Participants acknowledged the challenges of parents of autistic students, noting they are “crying out of help” (SLT-15), not “confident” (SLT-2) in engaging with schools due to past negative experiences, and feel “stigmatized” (SLT-3) since schools do not openly talk about autism. They recognized parents’ “justified frustration” (SLT-8) as schools struggle to make things work to meet their child’s needs. Emphasizing schools’ role in advocacy, participants stressed the importance of “really listening” to parents (SLT-20) and building their “trust” (SLT-2) to foster positive relationships.


They are fighting with the system […] And it's a shame. And breaking down that barrier, saying actually, that's my job in school, you know, or it's the form tutor, is their advocate in school, so it's relationships. (SLT-14)


Strong parent-school relationships were seen as key to improving “proactive” (SLT-16) mental health provision for autistic students. Participants highlighted the “power of parent voice” (SLT-11) in raising staff awareness and facilitating an aligned approach with parents and school, given that parents know their autistic child better. However, only a few efforts were reported to be in place to strengthen professional-family collaboration such as running “parent sessions” (SLT-6) on mental health in rare cases, signposting information on the “school website” (SLT-4) or signposting to “different websites and organizations” (SLT-10), most often lacking any information on autism.


…We're just signposting parents to things that are available. So it's signposting them to access information and stuff. […] It might be specific for SEND students, but not autistic students. (SLT-21)


There is no evidence of individual student consultation (including consultations with autistic students). However, a few participants mentioned they relied occasionally on information from safeguarding platforms, student councils or form tutors regarding autistic students’ needs. It was unclear how this had a direct effect on school policy.


I think there's an indirect element to that [meaning student input to mental health policy and provision] through things like we have um… the Student Council, and we have opportunities for the students to get involved. (SLT-3)
I think that, I'm coming at this without having asked anyone who is a young person who is autistic, whether they feel like it. And I think that they're the best people to know whoever they feel like they need something that is different, and I've never asked them. (SLT-21)


Participants highlighted the importance of “listening to the young pupil” (SLT-11) and “giving autistic children a voice” (SLT-12) to “guide” the school (SLT-6) on their school experiences, what they need from the school and “what would help them” (SLT-15). Allowing students the “power to talk” (SLT-11) in ways they feel comfortable and giving them “ownership” (SLT-22) of their support plans rather than relying on “adults imposing” solutions (SLT-2) was highlighted.


You know, I've worked in a lot of schools where it's very much a tick box thing “Oh, yeah, we'll ask the students what they think, and then we'll kind of ignore it, because we're not really interested in the first place”, you know, it's that kind of approach. Whereas I think it really has to be driven by autistic students, because they're the only ones that have the understanding and the knowledge of what it's like to be autistic and what they actually need. (SLT-19)


Participants recognized that student input could improve staff and peer awareness of “their [meaning autistic students’] neurodiversity and the impact that has on them” (SLT-20) and what they need through their lived experiences. This was seen as a way to foster “mutual understanding” (SLT-12) and reduce anxieties and challenges autistic students face in school.


I think there's a degree of like, other students don’t necessarily perceive or know how their minds differ and when. Well, they do to an extent, but it'd be much better from like a lived experience. (SLT-7)
I think some of the real anxieties are around behavior and about what goes on in social times. And again, if we can promote autism awareness to our non-autistic students, that would help relieve the anxiety within that community. I've got a young girl who's not long had her diagnosis. She is receiving support about understanding autism. She would be brilliant to talk to some of our other students about “this is how I have navigated my school life” rather than it coming from us that don't understand. (SLT-6)




Sub-theme 4.2: Call for national networks, audience, and training

Participants called for policymakers to provide clear, “research-based” (SLT-3) guidance on mental health support for autistic students. They emphasized the need for a “nationwide strategy” (SLT-16) outlining the roles of stakeholders (e.g., schools, parents, and the National Health Service) to provide more proactive support. Guidance should include “best practices” (SLT-12), “flexible range of different kinds of interventions” (SLT-20) and practical “Do’s and the Don’ts” (SLT-6) list linked with mental health support needs of students.


A policy that is robust, but achievable and useful. So it's got to have kind of step-by-step, it has to have, you know, it is like a guidance almost for us. When we go back to policy, “Okay, we've got this situation, what does the policy say about it?” because then it reassures everyone […] but how autism is so broad that you can't just have a one-size-fits-all approach. (SLT-11)


Participants emphasized the need for training to “upskill the staff” (SLT-16) on recognizing how autism manifests, distinguishing poor mental health in autistic students from neurotypical presentations, building relationships, effectively discussing mental health, responding to students’ mental health needs, and implementing adaptations with consistency in classroom practices.


I think we need more autism training looking at specifically at mental health. It needs another focus, you know, regular training really, keeping it to the top of the pile to keep it dripping through that it's important. (SLT-12)
Targeted training in that very area. There isn't enough training for education staff to understand how mental health issues would affect an autistic young person in comparison to someone that isn't neurodivergent. (SLT-17)


Facilitation of partnerships with 3rd sector organizations to increase mental health awareness was described as desirable but irregular as “standalone events” (SLT-14), with a general lack of intention to support autistic students, where there were very rare mentions of partnerships to increase autism awareness.


We have very little community participation. So yeah, none of this autism specific. (SLT-10)


Participants called for “having more of a network” (SLT-18) and collaboration with stakeholders who have expertise in working with autistic students to guide schools about what can work in schools and to train staff and support students.


I think it's just one thing, I think it's actually collaborating with people who do this on a day-to-day basis, which is like you're doing to make sure that you've picked upon areas that might not work or areas where it needs to at least be trailed. (SLT-22)


Rather than accessing “a mental health professional that is not a specialist” (SLT-17) in autism, many call for “clear signposting” (SLT-9) path to resources outside of the school to access targeted support.





Discussion


Conceptualizing autism and mental health

Senior leadership teams members’ understandings of autism revealed persistent tension between deficit-based and neurodiversity-oriented perspectives. While participants expressed inclusive intentions and empathy toward autistic students, many descriptions still framed autism through a lens of vulnerability or deficit. This conceptual ambiguity shaped how mental health support was designed and delivered. The coexistence of contradictory narratives mirrors wider discourse, where autism is alternately positioned as a disorder to be managed or a difference to be understood (Den Houting et al., 2021; Milton, 2019). Such inconsistencies indicate that inclusive policy commitments are not yet matched by deep, coherent understanding at leadership level.



The limits of generic mental health provision

Although schools implemented a range of universal mental health programs, these initiatives were rarely adapted to the needs of autistic students. Awareness sessions, counseling, and whole-class wellbeing lessons often relied on emotion-focused discussions or group participation, which many autistic students found overwhelming or inaccessible. In some cases, universal programs, particularly those covering sensitive topics such as suicide prevention, appeared to heighten anxiety among autistic learners. These findings align with research warning that undifferentiated mental health initiatives may inadvertently disadvantage neurodivergent students (Deighton et al., 2025b; Stapley et al., 2025). Tailored, sensory-aware, and co-designed approaches are urgently needed to make whole-school provision genuinely inclusive.



Systemic barriers to inclusive support

Senior leadership teams’ capacity to provide effective support was constrained by systemic barriers, including limited resources, competing priorities, and fragmented external provision. Participants described taking on extensive pastoral responsibilities due to the scarcity or inaccessibility of specialist mental health services. The rigidity of referral pathways, particularly CAMHs’ frequent rejection of autism-related cases, left schools managing complex needs without adequate support (Ashworth et al., 2025). These constraints reflect long-standing structural challenges within SEND and mental health systems (Castro-Kemp et al., 2019; Van Herwegen et al., 2019). As a result, provision often depended on individual commitment rather than coordinated systemic capacity.



Building capacity: What SLTs need

Senior leadership teams members consistently called for targeted autism-specific mental health training and greater access to specialist expertise. Many felt confident in general wellbeing promotion but lacked the knowledge to adapt strategies for autistic students. Evidence suggests that autism-focused professional learning can significantly enhance staff confidence and understanding (Cooper et al., 2018; Johnson et al., 2021). Strengthening inter-agency collaboration and embedding practical guidance within national policy frameworks would further support schools to deliver effective, context-sensitive provision.


From policy to practice: Toward autism-inclusive systems

Findings highlight an urgent need to embed autism-inclusive principles within whole-school mental health systems. Drawing on the System of Care (SoC) framework (Stroul et al., 2010), schools should prioritize coordination, adaptability, and collaboration across education, health, and family sectors. Co-production with autistic students and parents is central to this process, ensuring that mental health strategies reflect lived experience rather than top-down assumptions. Only through an integrated, evidence-based, and collaborative approach can schools bridge the persistent gap between inclusive intentions and the realities of autistic students’ mental health support.




Strengths and limitations

A key methodological strength of this study is the co-creation of interview questions with leaders in school settings, ensuring that the questions asked are relevant and reflective of real-world school contexts. This collaborative approach aligns with best practices in qualitative research, enhancing the study’s validity and the transferability of knowledge (Van Dijk-de Vries et al., 2020). Another strength is its focus on perspectives of school leaders, whose voices are underrepresented in school mental health research despite prior research that has demonstrated a clear pattern between leadership support/priorities, school culture, and policies and the sustainability of school-based mental health and wellbeing programs (Herlitz et al., 2020; March et al., 2022). By engaging those with decision-making power in the education system (March et al., 2024), this study holds the potential to facilitate impactful school partnerships, which are crucial for bridging the research-practice gap in autism support (Parsons et al., 2013).

Self-reported data risk social desirability bias, a known issue in mental health research, particularly in interviews (Henderson et al., 2012), wherein participants may overstate good practices or underreport gaps to align with perceived institutional or societal expectations. In educational contexts, school leaders may overstate inclusive practices or underreport implementation gaps to align with institutional priorities, such as Ofsted frameworks (Perryman et al., 2018). Finally, while the sample size aligns with suggested benchmarks for thematic depth (Guest et al., 2006; Hennink et al., 2017), the regional variability in resource allocation for SEN students may limit the generalizability of findings, particularly for schools in underfunded areas.



Implications for research and practice

The findings of this study reveal a multifaceted picture of how SLTs understand and respond to the mental health needs of autistic students in mainstream secondary schools. These insights highlight several key implications for both educational practice and future research, especially in light of the systemic and cultural challenges SLTs face.


Embedding neurodiversity-informed approaches across the system

The co-existence of deficit-based and neurodiversity-affirming narratives within SLT narratives signals a critical need for consistent, system-wide professional development on autism and mental health. For practices to be inclusive and effective, SLTs and school staff must engage with neurodiversity-informed perspectives that recognize both strengths and support needs, rejecting pathologizing narratives that risk undermining autistic students’ wellbeing. This should be a national priority, embedded into school improvement strategies, supported by policy, and aligned with teacher and leadership training programs.



Rejecting one-size-fits-all in favor of contextualized, individualized support

The current reliance on generic, one-size-fits-all mental health interventions overlooks the distinct experiences and needs of autistic students. Tailored strategies that consider sensory sensitivities, communication differences, and the effects of masking are essential. Schools should adopt inclusive practices developed in collaboration with autistic people and grounded in lived experience. Policies should also reflect a nuanced understanding of mental health and neurodiversity, moving away from blanket awareness sessions or identification procedures (e.g., standard wellbeing screeners) that may misidentify needs (Perihan et al., 2022) or exacerbate distress (Deighton et al., 2025b).



Strengthening systemic capacity and cross-professional collaboration

The systemic barriers identified, competing priorities, limited resources, and a fragmented professional landscape, point to a pressing need for enhanced coordination between educators and mental health professionals and investment in sustainable funding, autism-specific staff training, and accessible specialist support networks to strengthen school capacity. Given the increasing prominence of Education Mental Health Practitioners (EMHPs) in the school mental health workforce, further research is needed to understand their role in supporting autistic students. How they engage with school teams, adapt interventions, and navigate competing demands remains largely unexamined. Exploring their experiences could uncover opportunities for better integration, improved training, and stronger partnerships between SLTs and mental health professionals (Ellins et al., 2024). Therefore, clearer guidance and interprofessional collaboration with professionals such as EMHPs could be pivotal in enhancing school-wide mental health efforts.



Cultivating meaningful participation and stakeholder engagement

This study underlines the importance SLTs place on parent and student voice, yet systematic mechanisms for incorporating these perspectives remain limited. Embedding participatory practices into school improvement processes is essential. Schools should formalize structures for co-designing mental health strategies with autistic students and families, ensuring that interventions are contextually relevant, sensitive, and effective. There is also a need for national training networks and knowledge-sharing platforms to support SLTs and staff in developing inclusive, evidence-informed provision.



Exploring autistic students’ lived experiences of mental health support

To ensure that school-based mental health efforts are truly inclusive, future research must prioritize autistic students’ voices. Participatory research, grounded in neurodiversity-affirming practices, is essential for understanding how these students experience the mental health policies and interventions implemented by schools (Fletcher-Watson et al., 2019). Research that centers on autistic perspectives will be key in identifying both harmful practices and effective support strategies.



Mapping leadership practices that enable sustainable, inclusive mental health provision

Lastly, more in-depth research is required into how SLTs lead systemic change for mental health and inclusion. This includes how they interpret policy, allocate resources, and collaborate across the system. Studies that explore leadership knowledge translation, stakeholder engagement, and adaptive capacity could inform the development of school-wide strategies that are both inclusive of autistic students and sustainable over time.





Conclusion

This study provides critical insights into how SLTs in mainstream secondary schools in England approach the mental health needs of autistic students. While SLTs express a clear commitment to supporting student wellbeing, their strategies are often shaped by limited autism-specific knowledge and constrained by systemic barriers such as funding shortages, service gaps, and competing school priorities. The coexistence of deficit-based and neurodiversity-affirming narratives reveals a lack of consistency in understanding autism, leading to the use of generic mental health interventions that may not adequately meet the unique needs of autistic learners.

Despite these challenges, the study highlights promising directions for change, including SLTs’ expressed interest in targeted autism training, calling for greater cross-sector collaboration, and recognizing of the value of participatory practices that engage autistic students and their families. To truly advance inclusive mental health provision, schools must adopt nuanced, evidence-informed, and student-centered approaches supported by systemic investment, national policy alignment, and further research—particularly into the roles of EMHPs and the lived experiences of autistic students. By bridging knowledge, practice, and policy, SLTs can play a pivotal role in creating mentally healthy, inclusive environments for all learners.
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This study aimed to test whether a more positively perceived school climate and more frequent physical activity are related to better mental health among adolescents. Additionally, the research examined the gender differences in adolescents’ self-reported mental health, perceptions of school climate, and the frequency of their physical activity. A total of 2,526 students (52.6% girls; 43.8% boys) from grades 5 through 12 from various schools in Latvia participated in the study. The research used the Georgia School Climate Survey (GSCS) and three questions from the Physical Activity Questionnaire for Older Children (PAQ-C). The results of multiple linear regression analysis confirmed that a more positively perceived overall school climate (B = −1.05, p < .001) and greater engagement in physical activity (B = −1.05, p < .001) were both significantly associated with better mental health in adolescents. The findings also revealed gender differences in self-reported mental health: girls reported significantly higher levels of mental health difficulties (M = 2.22 compared to boys’ M = 1.87). In contrast, girls rated such factors of the school climate as adult and peer support, social/civic learning and physical environment more positively, while boys reported significantly higher levels of physical activity (28.98 compared to girls’ 26,43). Despite such limitations of the research as self-report bias and cross-sectional design, these findings underscore the critical role of the school environment in predicting mental health outcomes, highlighting the need for targeted improvements that both mitigate risk factors and promote inclusive access to physical activity among all students.
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1 Introduction

Adolescent mental health is increasingly recognized as a significant public health concern. There is growing awareness of the need to prioritize mental health within broader public health agendas, particularly through the development of a unified action plan for promoting mental well-being across Europe (1). In Latvia, statistics for the period from 2018 to 2023 indicate that the primary reasons adolescents seek psychological support include depression, anxiety, relationship difficulties, and a lack of academic motivation (2). A recent national survey on health-related behaviors among Latvian residents reported that approximately 53% of respondents aged 15–24, across both genders, had experienced heightened tension, stress, and low mood within the past month (3). These symptoms can contribute to long-term challenges in academic achievement, social functioning, and overall health.

Mental health is defined as a state of emotional, psychological, and social well-being in which individuals are able to realize their potential, cope with everyday stressors, engage successfully in learning and productive work, build meaningful relationships, and contribute to their communities (4, 5). Mental health problems, by contrast, can cause substantial impairments in cognitive functioning, emotional regulation, and behavior, significantly impacting daily functioning (6). Failure to address mental health problems during adolescence can lead to diminished physical and psychological well-being and reduce quality of life well into adulthood (7).

Mental health challenges typically emerge as a result of the complex interplay of personal, social, and environmental factors (8). A key environmental determinant of adolescent mental health is school climate. This construct reflects the shared norms, goals, values, and attitudes that influence interpersonal relationships, teaching and learning processes, leadership practices, and institutional structures [see, e.g., (9–11)]. In this study, school climate is conceptualized as a multidimensional construct, encompassing school connectedness, peer and adult social support, cultural acceptance, social and civic learning, the physical environment, school safety, and perceptions of order and discipline (12).

A positive school climate, a supportive learning environment, teacher engagement, and parental involvement are key protective factors that help reduce adolescents’ behavioral and disciplinary challenges, improve academic and social adjustment, and thus contribute to identity development and overall mental well-being (13–19). Research indicates that the most salient contributors to adolescent depression—or exacerbations of its symptoms—include poor relationships with teachers and academic overload, both of which can lead to excessive stress and limited opportunities for rest and recreation (20). Among the most significant school climate factors associated with mental health are peer relationships, teacher-student relationships, and a sense of school connectedness (21). Positive interactions between students and teachers are known to reduce behavioral and mental health problems, enhance adolescents’ self-perception, increase their engagement in school life, and strengthen their sense of belonging (10). Findings from an international study confirmed that a positive school climate is associated with more favorable mental health indicators among adolescents (9). A longitudinal study examining various dimensions of mental health also found that a positively perceived school climate predicted stronger school identification, greater happiness, increased life satisfaction, and more positive emotional states (22). These results support the understanding of school climate and connectedness as factors that contribute to adolescents’ mental health; however, some contradictory findings have also emerged. For example, a longitudinal study conducted in Sweden reported no significant correlation between school climate and mental health among adolescent participants, though such an association was observed in the teacher sample (23). This highlights the importance of continued research into the relationship between school climate and mental health to gain a more nuanced understanding of how these constructs interact.

In 2024, the European Commission issued recommendations to enhance student well-being in schools (24, 25). These recommendations emphasize a whole-school approach to fostering a positive school climate and implementing social-emotional education. They further underscore the importance of safeguarding fundamental rights by promoting core enablers of well-being, such as spending time outdoors and incorporating physical activity and sports into the school curriculum. The United Nations has also developed comprehensive standards and guidelines to implement its vision “Every School a Health-Promoting School” (4). These initiatives aim to integrate and enhance physical and mental health programs within school systems to promote student well-being.

However, it is increasingly observed that such active outdoor behaviors as running, playing sports, and cycling are often being replaced by sedentary activities like screen time and gaming. Such behavioral shifts can have detrimental effects on children's and adolescents’ physical and mental health [see, e.g., (26)]. Therefore, it is essential to introduce or reinforce healthy lifestyle habits during adolescence, as the physical, cognitive, and socio-emotional resources developed during this stage form the foundation for achieving better health and well-being later in life (27). One of the most significant factors supporting and promoting mental health is regular physical activity, which can positively influence an individual's psychological functioning, personality development, and overall quality of life (28). Research shows that engaging in weekly physical activity of varying intensity levels can be beneficial in alleviating mental health difficulties, including among children with ADHD symptoms (29). Accordingly, it is recommended that children and adolescents aged 5–17 years (including those with disabilities) engage in at least 60 min of moderate to vigorous aerobic physical activity daily (30). A systematic review shows that moderate-to-vigorous, especially aerobic, physical activity significantly improves key mental health outcomes, including subjective well-being, self-esteem, and emotional self-regulation (31). Studies also demonstrate that adolescents who engage in physical activity two to five times per week report lower levels of stress, anger, and depressive mood compared to those who are inactive (32, 33), as well as reduced anxiety symptoms (34). Physical activity has also been shown to strengthen self-awareness, foster a more positive self-concept and confidence in one's abilities (35), enhance academic performance (36), improve social integration (32), foster mental well-being (37), and predict stronger emotional self-regulation skills, higher self-esteem, greater life satisfaction, and lower levels of anxiety and depression among adolescents (38).

It is well established that the social environment plays a critical role in shaping students’ physical activity behaviors. Among reasons why students choose to be physically active is the enjoyment of spending quality time with others, which in turn fosters social bonds and emotional closeness. Additionally, the school physical environments can affect students’ willingness to engage in sports and exercise. Conversely, certain social factors serve as barriers to physical activity, including peer bullying, inadequately maintained school facilities, and prevailing attitudes among parents and school staff that prioritize academic achievement over participation in sports (39).

Studies have identified gender differences in the evaluation of school climate; however, findings remain inconsistent. Some research indicates that girls report a more positive perception of the school climate than boys [see, e.g., (40)], while other studies suggest that girls actually rate the school climate less favorably than boys [see, e.g., (41)]. Similarly, gender disparities are evident in mental health indicators. Over the past two decades, depression rates have risen globally, particularly in high-income countries, with the most significant increase observed among adolescent girls aged 10–19. In contrast, boys are more likely to exhibit externalizing behavioral problems, although recent trends also show a rise in internalized distress among boys (42). With regard to physical activity, studies consistently show that boys engage more frequently in active physical pursuits and display greater diversity in the types of physical activities they undertake (43). Conversely, participation in physical activity among girls has been linked to better academic performance (44, 45). However, limited research exists on these interactions in Eastern European contexts.

The present study focuses on examining the relationships between adolescents’ perceived school climate, the frequency of physical activity, and self-reported mental health, with particular attention paid to gender differences. The study is guided by the following research questions and hypotheses:

RQ1: What is the relationship between student perceptions of school climate and self-reported physical activity with respect to mental health ratings?

H1A: Adolescent self-reports of a better overall school climate perceptions and more often physical activity will significantly predict fewer mental health symptoms.

H1B: Relationships between school climate ratings and mental health will differ across subscales.

RQ2: Are there gender differences in self-reported mental health, perceived school climate, and frequency of physical activity?

H2: Adolescent ratings of mental health, perceived school climate, and frequency of physical activity will differ by gender.



2 Method


2.1 Participants

A total of 2,526 students participated in the study, with 2,436 valid responses included for further data analysis (52.6% girls; 43.8% boys). Students were asked to agree to participate at the start of the survey, and informed that they can skip items or discontinue the survey at any time. Only surveys with complete responses for at least one scale were included in the analyses (e.g., 90 omitted). All participants were students from grades 5 through 12, representing various lower and upper secondary schools across Latvia. The majority of participants were from lower secondary school (grades 5–9), while the fewest respondents were from upper secondary school (grades 10–12). Table 1 illustrates the participant demographics.



TABLE 1 Demographic characteristics of the sample.



	Sample
	N
	%





	Total sample
	2,526
	



	Gender
	
	



	 Girls
	1,329
	52.6%



	 Boys
	1,107
	43.8%



	Grade
	
	



	 Grade 5
	347
	13.3%



	 Grade 6
	462
	17.7%



	 Grade 7
	410
	15.8%



	 Grade 8
	293
	11.3%



	 Grade 9
	400
	15.4%



	 Grade 10
	265
	10.2%



	 Grade 11
	229
	8.8%



	 Grade 12
	120
	4.6%









2.2 Measures

Perceived school climate was assessed using the Georgia School Climate Survey (GSCS) (46). The survey consists of 36 statements rated on a 4-point Likert scale: 1—strongly disagree, 2—somewhat disagree, 3—somewhat agree, 4—strongly agree. Higher scores indicate a more positive perception of the school climate. The instrument evaluates students’ perceptions across eight dimensions: sense of school belonging, peer social support, adult social support, cultural acceptance, social/civic learning, physical school environment, school safety, and order and discipline (12).

To assess mental health, the study employed the Mental Health Subscale from the Georgia Student Health Survey. This subscale measures the frequency of depressive symptoms or other indicators of emotional dysregulation experienced over the previous 30 days. Responses were recorded on a 7-point Likert scale: 1—not at all; 2–1–2 days; 3–3–5 days; 4–6–9 days; 5–10–19 days; 6–20–29 days; and 7—all 30 days. Higher scores reflect more severe mental health difficulties, whereas lower scores suggest that the student experienced few or no mental health problems in the previous 30 days.

The frequency of respondents’ physical activity was evaluated using three items from the Physical Activity Questionnaire for Older Children (PAQ-C) (47). These items assessed whether, and how frequently, students engaged in physical activity each weekday, both during and outside of school hours. Responses were given on a 5-point Likert scale: 0—not at all, 1—a little, 2—moderately, 3—a lot, 4—very much. Higher scores reflect more frequent and intense engagement in physical activities. The internal consistency of all scales was acceptable (see Table 2).



TABLE 2 Descriptive and inferential statistics for perceived school climate, mental health, and frequency of physical activity (N = 2,493).



	Variable
	M
	SD
	K-S
	α





	Overall perceived school climate
	2.93
	0.45
	0.05
	0.91



	 School connectedness
	2.83
	0.62
	0.12
	0.79



	 Peer social support
	3.33
	0.63
	0.18
	0.66



	 Adult social support
	3.27
	0.60
	0.15
	0.87



	 Cultural acceptance
	3.02
	0.60
	0.10
	0.87



	 Social/civic learning
	3.10
	0.58
	0.10
	0.85



	 Physical environment
	2.82
	0.74
	0.13
	0.71



	 School safety
	2.93
	0.61
	0.12
	0.77



	 Order and discipline
	2.17
	0.65
	0.12
	0.67



	Mental health
	2.08
	1.19
	0.18
	0.89



	Frequency of physical activity
	27.58
	7.35
	0.05
	0.84









2.3 Procedure

Based on convenience through school connections, school principals and academic coordinators from upper and lower secondary schools across Latvia were contacted via email or phone to request their consent and support for the study to be conducted at their institutions. Using the internal electronic platform E-class or other official school communication systems, participating institutions sent informed consent forms to parents. After receiving their consent, they distributed the survey to the target student groups. In some schools, data collection was carried out in person by the first two authors of the research, with students completing paper-based questionnaires. The introduction to the questionnaire explained the purpose of the study, ensured participant anonymity, and emphasized the voluntary nature of participation before obtaining the students’ informed consent.

Data collection took place during the spring and autumn of 2024 and continued through the end of January 2025. The study received ethical approval from the Ethics Committee for Humanities and Social Sciences Research at the University of Latvia.



2.4 Data analysis

The research employed a correlational study design to explore the two research questions. Data analysis was performed using IBM SPSS Statistics version 29.0. Preliminary analysis included examining the data distribution for normality (e.g., Kolmogorov–Smirnov values), calculating means, standard deviations, Pearson correlation, and Cronbach's alpha values (see Table 2).

For RQ1, a multiple linear regression model was tested with overall school climate ratings and physical activity as predictors of mental health. Then, a multiple regression model was tested with school climate subscale ratings and physical activity as predictors of mental health. Both models were evaluated in terms of fit, variance explained in mental health ratings, and regression coefficients for school climate and physical activity.

For RQ2, one-way multivariate analysis of variance (MANOVA) was performed with gender (girls and boys) as an independent variable and school climate subscales, physical activity, and mental health as dependent variables. Model indices and comparison F-values were examined.




3 Results

The findings indicate that, overall, the participating adolescents rate the school climate positively (M = 2.93; SD = 0.45), with a tendency toward higher ratings. This is supported by a negative skewness coefficient (−0.79) and moderate kurtosis (1.56). Mental health difficulty ratings were also generally low, suggesting good overall mental health among the participants (M = 2.08; SD = 1.19). However, a high positive skewness (1.59) and elevated kurtosis (2.38) indicate considerable variability in responses—while the majority of adolescents reported infrequent experiences of mental health difficulties, some exhibited markedly high scores, suggesting frequent and severe emotional challenges. This is consistent with results using the mental health data in previous studies, indicating a typical pattern in the nature of student mental health reports (9). To address data non-normality, a nonparametric bootstrapping method with 1000 iterations was used, for all models producing a 95% boostrap confidence interval (48).

When adolescents assessed the frequency of their physical activity across weekdays, the total possible score was 28. The results (M = 27.58; SD = 7.35) suggest a generally high self-reported level of physical activity. Skewness (−0.13) and kurtosis (−0.40) values suggest a distribution close to normal, with relatively consistent activity levels across the sample.


3.1 Research question 1

To test the hypothesis that a more positively perceived school climate and higher frequency of physical activity would correlate with and predict better mental health in the sample of adolescents, Pearson correlation coefficients were calculated (see Table 3).



TABLE 3 Pearson correlation coefficients between adolescents’ perceived school climate, its dimensions, regular physical activity, and mental health (N = 2,343).



	Variable
	Mental health
	Physical activity





	Overall perceived school climate
	−0.31**
	0.04



	 School connectedness
	−0.39**
	0.13**



	 Peer social support
	−0.20**
	0.05*



	 Adult social support
	−0.20**
	0.04



	 Cultural acceptance
	−0.29**
	−0.05*



	 Social/civic learning
	−0.35**
	0.03



	 Physical environment
	−0.31**
	0.02



	 School safety
	−0.21**
	0.03



	 Order and discipline
	0.24**
	−0.03



	Mental health
	—
	−0.07**




	*p < 0.05.


	**p < 0.01.







Given the multiple significant relationships between variables of interest, two multiple linear regression analyses were performed. In Model 1, mental health was entered as the dependent variable, while perceived overall school climate and frequency of physical activity served as independent variables. In Model 2, mental health was entered as the dependent variable, while school climate subscale ratings and frequency of physical activity served as independent variables.

The results indicate that Model 1 is statistically significant and predicts 16.8% of the variance in mental health [F(2, 279,82) = 237.71, p < .001]. A more positively perceived overall school climate (B = −1.05, p < .001) and more frequent physical activity (B = −0.05, p < .001) are associated with fewer mental health problems. However, the effects of physical activity were relatively small (partial r2 = .00). These results were consistent with Hypothesis 2a.

The researchers then examined which subdomains of school climate were associated with mental health. The results indicate that Model 2 is statistically significant and predicts 24% of the variance in mental health [F(9, 89,81) = 83.61, p < .001]. Consistent with Hypothesis 2b, four out of eight school climate subscales emerged as significant predictors of mental health: school connectedness (B = −0.51, p < .001, partial r2 = .05), adult social support, (B = −0.24, p < .001, partial r2 = .02), social/civic learning (B = −0.21, p < .001, partial r2 = .01), and school safety (B = −0.39, p < .001, partial r2 = .07). For each of these, positive perceptions were associated with fewer mental health problems. Model results and coefficients are presented in Tables 4, 5.



TABLE 4 Results for regression models 1 and 2.



	Model
	Sum of squares
	df
	Mean square
	F
	Adj. R2





	Model 1
	
	
	
	
	



	 Regression
	559.65
	2
	279.83
	237.71
	0.17***



	 Residual
	2,754.56
	2,340
	1.18
	
	



	 Total
	3,314.21
	2,342
	
	
	



	Model 2
	
	
	
	
	



	 Regression
	808.25
	9
	89.81
	83.61
	0.24***



	 Residual
	2,505.96
	2,333
	1.07
	
	



	 Total
	3,314.21
	2,342
	
	
	




	***p < 0.001.









TABLE 5 Model coefficients.



	Model
	Unstandardized coefficient (B)
	Standard error
	95% confidence intervals
	t
	Partial r2





	Model 1
	
	
	Lower
	Upper
	
	



	 Constant
	5.40***
	.21
	5.02
	5.82
	32.18
	



	 School climate
	−1.05***
	.06
	−1.17
	−.94
	−21.21
	.16



	 Frequency of physical activity
	−.05*
	.03
	−.10
	.01
	−2.11
	.00



	Model 2
	
	
	
	
	
	



	 Constant
	5.38***
	.22
	4.95
	5.80
	30.29
	



	 School connectedness
	−.51***
	.05
	−.62
	−.41
	−10.96
	.05



	 Peer social support
	−.08
	.06
	−=.19
	.04
	−1.80
	



	 Adult social support
	−.24***
	.05
	−.33
	−.15
	−6.28
	.02



	 Cultural acceptance
	−.07
	.05
	−.17
	.03
	−1.27
	



	 Social/civic learning
	.21***
	.06
	.09
	.32
	4.76
	.01



	 Physical environment
	.03
	.05
	−.06
	.12
	0.70
	



	 School safety
	−.39***
	.04
	−.47
	−.31
	−12.62
	.07



	 Order and discipline
	−.06
	.06
	−.17
	.06
	−.87
	



	 Frequency of physical activity
	−.04
	.03
	−.09
	.03
	−1.67
	




	*p < 0.05.


	***p < 0.001.









3.2 Research question 2

To address gender differences in self-reported mental health, perceived school climate, its subdimensions, and the frequency of physical activity, a one-way MANOVA was performed. The results indicated that school climate subscale ratings, frequency of physical activity, and mental health differed based on gender [F(10, 2,253) = 27.08, p < .001; Pillai's trace = 0.11]. The results of the one-way MANOVA also indicated that ratings on specific mental health items were significantly different depending on gender [F(8, 2,263) = 38.3, p < .001; Pillai's trace = 0.12]. All mean comparisons are provided in Table 6.



TABLE 6 Gender differences in mental health symptoms, school climate subscale ratings, and frequency of physical activity.



	Variable
	Girls M (SD)
	Boys M (SD)
	Mean Δ [95% CI]
	F
	Partial η2





	Mental health
	N = 1,247
	N = 1,034
	
	
	



	 Overall mental health problems
	2.22 (1.17)
	1.87 (1.13)
	.36 [.26–.45]
	53.21***
	.02



	 Feeling sad/withdrawn
	3.21 (1.69)
	2.63 (1.79)
	.59 [.45–.73]
	64.79***
	.03



	 Sudden fear with physical symptoms
	2.46 (1.62)
	1.85 (1.46)
	.60 [.48–.73]
	85.29***
	.04



	 Impulsive/uncontrolled behavior
	1.46 (1.06)
	1.63 (1.34)
	.16 [.06–.26]
	10.48***
	.00



	 Eating problems
	1.71 (1.46)
	1.50 (1.34)
	.22 [.10–.33]
	13.16***
	.01



	 Anxiety/worry
	2.60 (1.77)
	1.90 (1.51)
	.70 [.56–.84]
	101.50***
	.04



	 Difficulty concentrating
	2.01 (1.58)
	1.91 (1.56)
	.10 [-.03–.23]
	2.27
	



	 Mood swings
	2.43 (1.75)
	1.82 (1.41)
	.61[.48–.75]
	82.32***
	.04



	 Extreme behavioral/personality changes
	1.87 (1.42)
	1.73 (1.41)
	.14 [.02–.26]
	5.61
	



	Perceived school climate
	N = 1,312
	N = 1,099
	
	
	



	 School connectedness
	2.86 (0.61)
	2.82 (0.62)
	.38 [-.01-.09]
	2.19
	



	 Peer social support
	3.42 (0.59)
	3.26 (0.62)
	.08 [.03–.13]
	9.59**
	.00



	 Adult social support
	3.38 (0.54)
	3.19 (0.60)
	.06 [.00–.12]
	4.02*
	.00



	 Cultural acceptance
	3.08 (0.55)
	2.98 (0.62)
	.00 [-.05–.06]
	0.01
	



	 Social/civic learning
	3.14 (0.55)
	3.09 (0.59)
	.19 [.15–.24]
	71.23***
	.03



	 Physical environment
	2.84 (0.72)
	2.84 (0.73)
	.13 [.07–.18]
	21.96***
	.01



	 School safety
	2.99 (0.56)
	2.90 (0.65)
	.01 [-.06-.07]
	0.04
	



	 Order and discipline
	2.17 (0.62)
	2.16 (0.69)
	.09 [.04–.14]
	11.69***
	.00



	Physical activity
	N = 1,237
	N = 1,027
	
	
	



	 Frequency of physical activity
	26.43 (6.84)
	28.98 (7.55)
	.33 [.25–.40]
	74.53***
	.03




	*p < 0.05.


	**p < 0.01.


	***p < 0.001.







The findings indicate that girls reported significantly higher levels of mental health difficulties (MΔ = .36, Partial η2 = .02), suggesting that girls are more likely to report symptoms of psychological distress. Girls showed significantly higher scores across multiple symptom categories, including sadness/withdrawal, sudden fear with somatic reactions, anxiety interfering with daily functioning, mood swings, and eating problems.

In contrast, boys scored significantly higher on symptoms related to impulsive and uncontrolled behavior, which may involve risks of harm to self or others. No significant gender differences were found in difficulties with concentration or restlessness.

The mean values obtained from the school climate survey indicate that girls rated the overall school climate significantly more positively than boys. Statistically significant gender differences were also found in several dimensions of the school climate, particularly in its social-emotional aspects. Girls scored significantly higher on dimensions such as peer and adult social support, social/civic learning, and perceived physical environment at school.

Gender differences in the adult and peer social support subscales suggest that girls and boys perceive the levels of support in the school environment quite differently. In contrast, both genders reported similar levels of perceived belonging to school, school safety, and order/discipline.

Furthermore, the results reveal statistically significant gender differences in the frequency of physical activity, with boys engaging in physical activity significantly more often than girls.




4 Discussion

Adolescence is recognized as a challenging developmental period, making it essential to examine the factors that contribute to a safer, more supportive, and healthier transition through this stage. Among the contextual factors influencing students’ development, the school environment plays a critical role—it can both help prevent mental health difficulties and serve as a key source of support when such challenges arise. Schools can positively impact adolescents by promoting social-emotional learning, encouraging healthy decision-making, and fostering behaviors that support overall well-being, such as participation in physical activity both during lessons and outside of school settings.


4.1 Relationship between school climate, mental health, and physical activity

The study aimed to investigate the relationship between students’ perceptions of school climate and self-reported physical activity with respect to mental health ratings. The findings confirmed that school climate is a significant predictor of adolescent mental health: a more positively perceived school climate is strongly associated with better self-reported mental health among adolescents. This aligns with findings from previous studies that show that students who report a stronger connection to their school and value other aspects of a positive school climate also tend to experience better mental health [see, e.g., (9, 49)]. The relationship between school climate and mental health is bidirectional. Mental health influences how adolescents perceive their school environment, and vice versa—students with a negative perception of school climate are more likely to experience mental health problems such as depression and anxiety (15). The role of school staff is particularly emphasized as a source of emotional support and protection for students struggling with mental health difficulties (15, 50).

The current study also demonstrated that nearly all dimensions of school climate are significantly associated with adolescent mental health. These include a sense of school belonging, indicating that students feel accepted and valued; social and civic learning, reflected in values such as fairness, helping behavior, politeness, and openness to diverse viewpoints; and cultural acceptance, which underscores the importance of respectful and equitable treatment across cultural and individual differences. The physical environment and safety at school were key factors, as was the quality of peer and adult relationships, particularly when students feel they are treated fairly and with respect by teachers and classmates. The more positively students evaluated these aspects, the fewer mental health challenges they reported. Specifically, school connectedness, adult social support, social/civic learning, and school safety emerged as significant predictors of adolescents’ mental health. These findings align with Bronfenbrenner's bioecological theory of development [as cited in (11)], which emphasizes the importance of environmental context in child and adolescent development. A school environment that fosters support, safety, and engagement can serve as a protective setting that promotes student well-being.

Interestingly, higher ratings of order and discipline at school were associated in this study with higher levels of self-reported mental health issues among adolescents. This finding contradicts evidence that adolescents who perceive the school environment as structured and orderly tend to report fewer symptoms of depression, loneliness, hopelessness, and anxiety (51). A potential explanation that requests qualitative follow-up could be that respondents misinterpreted items like “I feel my school has high standards for achievement” as too strict and demanding. Previous research suggests that heightened control and a rigid, autonomy-restricting school environment can undermine psychological well-being (52), while an overly structured, inflexible school climate may create psychological pressure and reduce students’ sense of autonomy (53).

Adolescents who were more physically active also reported better mental health. This aligns with prior research showing that regular physical activity enhances quality of life. However, the extent to which physical activity can mitigate more severe mental health issues remains inconclusive (54). Nonetheless, physical activity is recognized as an effective means of alleviating symptoms of emotional dysregulation, such as depression (55), and improving stress management (56). Physically active adolescents generally exhibit higher self-esteem, which enhances psychological resilience and coping capacity (57). Regular physical activity also promotes healthy behavioral patterns and improves overall quality of life (28).

While no association was found between overall physical activity frequency and general perceptions of school climate, significant positive correlations emerged between physical activity and two specific dimensions of the school climate: a sense of belonging and peer social support. Adolescents who felt a stronger sense of belonging and greater peer acceptance were more likely to engage in physical activity. These findings support previous research highlighting the mediating role of school climate in promoting physical activity among adolescents, particularly through peer and teacher support and a sense of safety and inclusion (16, 58, 59). However, in this sample of adolescents, self-reported lower cultural acceptance was associated with higher ratings of physical activity, which could be interpreted as a coping strategy.



4.2 Gender differences in perceptions of school climate, mental health, and physical activity

It was found that ratings concerning school climate, mental health, and frequency of physical activity differed based on gender. Girls were more likely than boys to report mental health challenges, including feelings of sadness and withdrawal, sudden fear with somatic symptoms, eating disorders, anxiety and worry that interfere with daily life, and mood swings. Boys, in contrast, more frequently reported externalized behavioral problems such as impulsivity and uncontrolled behavior that includes a risk of harm to self or others. These results are consistent with findings from previous studies indicating that adolescent girls are more prone to internalizing symptoms such as anxiety and depression (60). Previous research findings also confirm that girls report significantly higher rates of mental health difficulties than boys (61), with such difficulties tending to persist or even increase with age, particularly during periods of major physical, emotional, or social change (62). Boys, by contrast, tend to exhibit more externalized behaviors, such as aggression or substance use (42).

Both genders evaluated certain aspects—such as a sense of belonging, cultural acceptance, and school safety—similarly. A positive evaluation of these elements provides a strong foundation for promoting adolescent emotional well-being and fostering positive behavioral development (16). Given the study context, these findings underscore the value of a safe and inclusive school environment as a vital resource for both boys and girls.

Finally, the study revealed that boys were significantly more likely to engage in physical activity than girls, confirming a pattern from previous research (59). This difference may help explain the earlier finding that girls experience more mental health difficulties, as boys, who are more physically active, reported fewer mental health issues. This relationship supports the evidence that physical activity plays a key role in improving mental health through both biological mechanisms (e.g., release of mood-enhancing neurochemicals during exercise) and psycho-emotional benefits, such as improved self-esteem, well-being, and emotional regulation (28).

Overall, this study supports the recommendation that schools should ensure students achieve at least 60 min of daily physical activity by integrating movement across lessons, providing accessible extracurricular sports, and expanding opportunities for nature-based activities that accommodate diverse abilities and needs. Additionally, all teachers should receive targeted training that equips them to incorporate movement-based strategies into everyday instruction and to actively promote physical activity throughout the school day.




5 Conclusions and limitations

School climate was found to be the strongest and most significant predictor of adolescents’ mental health. The findings also confirm that adolescents who are more frequently physically active tend to report better mental health outcomes, and that girls are more likely to experience mental health difficulties than boys. Girls more frequently reported internalized symptoms and boys were more likely to report externalizing difficulties.

This research indicated gender differences in perceptions of school climate, with girls rating it significantly more positively than boys. These findings suggest that in this sample, girls may feel more emotionally safe and supported at school, reporting greater support from both peers and adults, including teachers and school staff.

This study has some limitations. Firstly, a non-random sampling approach was used to select the participants. It does not allow for generalization the conclusions taking into account potential selection bias. Secondly, all data were obtained through students’ self-reports, which are inherently subjective. Due to this reason, the physical activity was measured rather generally, addressing it's regularity but not such specific aspects as it's intensity and duration. To gain more in-depth understanding of the role of physical activity, it should be measured more detailed in the future research. Thirdly, there may be other uncontrolled variables predicting adolescents’ mental health—such as family dynamics, individual academic achievement, developmental disorders, and personality traits—that could have impacted the study outcomes, particularly in assessing both mental health and school climate. Fourthly, the respondents in the study were in grades 5 through 12, and developmental stages differ substantially between a fifth-grader and a twelfth-grader. For a more nuanced understanding, it would be useful to address the age heterogeneity and differentiate between the distinct phases of adolescence or by grade level.

Future research should implement a mixed-methods approach to gain deeper insights into how adolescents interpret school climate factors, how they experience and perceive belonging, support, and safety, and broaden the scope of mental health issues by clarifying their intensity and related aspects. While boys reported a similar sense of school connectedness to girls, it would be particularly meaningful to further explore boys’ well-being in the school context, including the availability of social support and access to assistance from school personnel. A qualitative inquiry would also help to better understand the adolescents who report low physical activity levels by identifying the alternative ways they spend their time and understanding the barriers that prevent them from engaging in physical activity more frequently.
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Objective: This study examined the association between Parental Involvement in Developmental Advance (PIDA) and mental health in Chinese kindergarten children aged 3–6 years, specifically assessing how parental teaching activities relate to emotional and behavioral adjustments.
Methods: A cross-sectional study in a western Chinese city involved 21,366 children from 189 kindergartens, selected via stratified cluster sampling. PIDA was assessed via the StimQ Scale, measuring parental involvement in teaching activities related to emergent literacy and math/spatial orientation. Children’s mental health was evaluated using the Strengths and Difficulties Questionnaire (SDQ), with outcomes operationalized as total difficulties scores and prosocial behavior scores.
Results: Each unit increase in PIDA score was corresponded to a 2% lower risk of total difficulties (OR = 0.98; 95% CI: 0.97–0.99) and a 4% higher likelihood of prosocial behavior (OR = 1.04; 95% CI: 1.03–1.05). Non-linear relationships showed optimal benefits at PIDA scores of 12 for total difficulties and 11 for prosocial behavior, beyond which excessive involvement elevated the risk of total difficulties by 18% (OR = 1.18; 95% CI: 1.14–1.22) and reduced prosocial behavior by 2% (OR = 0.98; 95% CI: 0.96–0.99). Subgroup analyses further indicated stronger effects in specific demographics, such as families with lower socioeconomic status. Significant interactions were found between PIDA and parental education level and employment status.
Conclusion: Balanced parental involvement enhances children’s mental health by reducing total difficulties and boosting prosocial behavior. Excessive involvement may have negative effects, highlighting the need for tailored interventions to optimize early childhood mental health.

Keywords
 child mental health; non-linear relationship; parental involvement; StimQ scale; strengths and difficulties questionnaire


1 Introduction

Child mental health, according to the World Health Organization, is not just as the absence of disorders, but as a comprehensive state of well-being that includes emotional, psychological, and social aspects (1). Emotional and behavioral difficulties in early childhood are robust predictors of later psychopathology, including anxiety, depression, and conduct disorders (2, 3). With the rising prevalence of mental disorders among children, early intervention during critical developmental windows—particularly ages 3–6, when neuroplasticity is high and foundational self-regulation skills emerge—is essential for mitigating long-term mental health burdens (4). Family environment plays a crucial role in children’s mental health such as parents’ mental health, their parenting styles, and the quality of their relationships with children (5). Parental involvement, particularly in teaching activities, is increasingly recognized as a key factor influencing not only academic readiness but also emotional and behavioral development in early childhood.

Parental Involvement in Developmental Advance (PIDA) refers to the multiple roles and various forms that parents play in the educational process of their children. In Chinese traditional culture, which emphasizes parents’ responsibility for their children’s education, parents typically show a high level of involvement (6). In the early childhood education stage, parents’ participation is usually manifested as their support and involvement in their children’s daily learning activities, such as reading together and game-based learning (7). Research indicates that parents’ educational involvement is not only related to children’s academic achievements but also to their well-being (8). By participating in their children’s education, parents furnish children with essential security and connection, which fosters their emotional and cognitive development (9). According to StimQ, PIDA mainly refers to parents’ involvement in teaching activities, which can be divided into two parts: PIDAA (Emergent Literacy), which includes activities like letter recognition and writing, and PIDAB (Math/Spatial Orientation), covering skills such as time recognition and basic arithmetic. Notably, the two PIDA components may differentially influence mental health. For instance, literacy-oriented activities (PIDAA) often involve verbal interaction and storytelling, which may support emotional understanding and self-expression. In contrast, math/spatial tasks (PIDAB) tend to be more structured and rule-based, potentially eliciting greater performance pressure, which may undermine autonomy and detract from emotional needs as overly directive or excessive involvement (9–14). The StimQ instrument has demonstrated a good reliability (full scale α = 0.88; PIDA subscale α = 0.68) in the original article (15).

The evidence regarding parental involvement’s impact extends beyond academic domains to encompass social and emotional development, though findings present notable contradictions. While some studies report positive associations with social competence, self-esteem, and self-regulation (16–19), others suggest that highly structured, directive involvement may potentially undermine autonomy development and intrinsic motivation (20, 21). Evidence regarding emotional regulation presents similar complexities: although warm, responsive involvement appears protective against anxiety and depression (22, 23), excessive academic focus within parent–child interactions may conversely elevate stress levels and diminish emotional well-being (24). Crucially, emerging evidence indicates that the quality of parental involvement demonstrates stronger associations with child adjustment than mere quantitative frequency (8), yet the mechanisms underlying this relationship remain inadequately explained, particularly regarding how structured teaching activities specifically affect mental health.

Despite growing interest, few large-scale studies have quantitatively examined the non-linear relationship between structured parental teaching activities and early childhood emotional and behavioral outcomes, particularly within the Chinese cultural context where parental involvement is highly emphasized. To overcome these limitations, we utilized a substantial population-based cohort consisting of kindergarten children from a city in China. We hypothesize that the association between PIDA and child mental health is non-linear, with moderate levels being beneficial, but excessive involvement predicting increased emotional and behavioral difficulties. The research uses a stratified cluster sampling method across different districts and includes a wide range of child and family characteristics, providing a comprehensive analysis of the association between PIDA and the mental health among children aged 3 to 6 years.



2 Methods


2.1 Ethical approval

Ethical approval was obtained from the Ethics Committee of the Affiliated Children’s Hospital of Xi’an Jiaotong University (Approval No. 20250225–21). Written informed consent was obtained from one parent (either the mother or father) per child, who completed the survey. Non-parental respondents, such as grandparents or foster parents, were excluded.



2.2 Study population

The target sample size of 28,000 was conservatively estimated based on an assumed odds ratio of 0.90. After accounting for a design effect of 2.0 (due to cluster sampling) and 20% anticipated attrition, the calculated sample size was increased from 20,000 to 28,000 to ensure adequate power under potential underestimation of clustering effects or higher attrition rates. This research was carried out in partnership with the Education Bureau and local schools in a city located in western China. Using stratified cluster sampling, the city’s 13 districts/counties were strata. Public kindergartens were chosen at random from each district based on an official list of kindergartens. Proportional allocation was used to calculate the number of participants from each district according to the ratio of children to the overall population. A total of 189 kindergartens were chosen as recruitment locations, and all children along with their parents from these institutions were invited to take part. Recruitment took place from February 28 to March 5, 2025. The research involved preschoolers between the ages of 3 and 6 who were attending junior, middle, and senior kindergarten classes. A total of 28,000 questionnaires were distributed, and 25,017 were returned, yielding a response rate of 89.3% (25,017/28,000). After removing responses that had outliers related to the age of the form fillers (517), non-parental respondents (2,408), and the age of the children (726), the final analysis comprised 21,366 participants.



2.3 Exposure

The exposure variable was PIDA, assessed using the StimQ Scale. StimQ links children’s healthy development to their home environment, influenced by elements like parental education, mental well-being, and financial circumstances (25, 26). StimQ is a dependable, efficient, and easy-to-use tool created for evaluating children younger than 6 years old (27). The StimQ comprises four subscales: Reading (READ), Parental Involvement in Developmental Advancement (PIDA), Parental Verbal Responsivity (PVR), and Availability of Learning Materials (ALM). This study focused solely on the PIDA subscale, which measures teaching activities and includes two subdimensions: PIDAA (Emergent Literacy) and PIDAB (Math and Spatial Orientation) (28). The PIDA subscale consists of 15 yes/no questions (7 for PIDAA, 8 for PIDAB), with 1 point awarded for a “yes” response and 0 for a “no” response. The overall PIDA score is calculated by adding the points from PIDAA and PIDAB, with higher scores indicating greater parental involvement in teaching activities. The Chinese version of the StimQ questionnaire, including its Parental Involvement in Developmental Advance (PIDA) subscale, was used in this study. The internal consistency reliability for this instrument in our sample was good, as indicated by a Cronbach’s alpha of 0.882.



2.4 Outcome

Our approach was grounded in established practices within the field, where the SDQ is a well-validated instrument for assessing mental health in children. As operationalized through the total difficulties and prosocial behavior scores, it is well-documented in both international (29–31) and specifically Chinese (32–35) contexts. In this study, mental health is used as an operational term to encompass the broad range of behavioral and emotional problems measured by the SDQ. It is not equated with a clinical diagnosis of a mental health disorder. This questionnaire includes 25 questions, with responses scored from 0 (“does not apply”) to 2 (“completely applies”). Questions 7, 11, 14, 21, and 25 are scored in reverse. The survey consists of five sections: emotional issues, behavioral problems, hyperactivity, difficulties with peers, and prosocial behavior. Based on the recommended cutoff values for the SDQ in China (36, 37), the total difficulties score is calculated based on four subscales: emotional issues, behavioral problems, hyperactivity, and difficulties with peers. The SDQ was treated as a dichotomous variable. A total difficulties score exceeding 14 suggests a potential risk for mental health. Meanwhile, a prosocial behavior score under 6 indicates a lack of prosocial behavior. It has shown high internal consistency and validity in evaluating mental health among Chinese children between the ages of 3 and 17 (37, 38). This research employs both the total difficulties score and the prosocial behavior score as dependent variables.



2.5 Covariates

In order to address possible confounding variables and clarify the connection between parental teaching activities and children’s mental health, the following covariates were gathered: parent respondent’s gender (male/female), parental age (continuous or categorical: < 40, ≥ 40 years), child age (continuous or categorical: < 4, ≥ 4 to < 5, ≥ 5 years), child gender (boys/girls), parental education level (≤ high school diploma, junior college, ≥ undergraduate degree), employment status (working/not working), annual family income (< ¥100,000, ≥ ¥100,000), smoking habits (yes/no), alcohol intake (yes/no), and marital status (married/living with partner, other). We selected these confounders on the basis of their associations with the outcomes of interest or a change in effect estimate of more than 10% or the p-value of the covariate’s regression coefficient for total difficulties/prosocial behavior is <0.1. Supplementary Table 1 showed the associations of each confounder with the outcomes of interest.



2.6 Statistical analysis

Continuous variables that followed a normal distribution were presented as mean ± standard deviation (SD), whereas categorical variables were shown as percentages. Baseline characteristics were stratified by total difficulties scores (> 14 vs. ≤ 14). The Kruskal-Wallis H test was utilized for comparing continuous variables, while Fisher’s exact test was employed for comparing categorical variables. Although participants were recruited from 189 kindergartens, the intraclass correlation coefficient (ICC) for both outcomes was negligible (ICC < 0.2%). Multilevel logistic regression models did not converge due to near-zero kindergarten-level variance, confirming that clustering effects were minimal. Therefore, standard logistic regression was used for all analyses (Supplementary Table 2).

Logistic regression analysis was performed to assess the connection between PIDA and mental health in children, with the findings presented as Odds Ratio (OR) and 95% Confidence Interval (CI). Multivariable logistic regression models were developed using a stepwise approach: the unadjusted model did not include any covariate adjustments, whereas the adjusted model took into consideration parent respondent’s gender, parental age, child age, child gender, education level, employment status, annual family income, smoking habits, alcohol intake, and marital status. Model fit was assessed using Brier scores, area under the ROC curve (AUC), classification accuracy, and Hosmer-Lemeshow tests. Overfitting was evaluated through 10-fold cross-validation, comparison of training versus testing set performance, Akaike Information Criterion (AIC), and variance inflation factors (VIF). Complete diagnostic results are presented in Supplementary Table 3. To explore potential non-linear relationships between PIDA and children’s mental health, a Generalized Additive Model (GAM) with smoothed curve fitting was employed.

Subgroup analyses were performed to examine potential effect modification by demographic and socioeconomic factors. To account for multiplicity due to multiple testing across 10 subgroup variables, a Bonferroni correction was applied. The family-wise error rate was controlled at α = 0.05, resulting in a corrected significance threshold of p < 0.005 (0.05/10) for interaction tests. We used multiple imputation, based on 5 replications and a chained equation approach method in the R MI procedure, to account for missing data (Supplementary Table 4).

All statistical analyses were performed using R (version 4.2.1) and EmpowerStats (X&Y Solutions, Inc., Boston, MA). A two-tailed p < 0.05 was considered statistically significant.




3 Results


3.1 Fundamental traits of the participants

Table 1 displays the initial characteristics of the participants in the study. The cohort included 21,366 children, with a mean age of 4.82 ± 0.89 years. Based on total difficulties score, children were divided into two groups: a no-difficulty group (score ≤14, 81.38%) and a difficulty group (score >14, 18.62%). The no-difficulty group had a significantly higher PIDA score than the difficulty group (11.42 ± 3.65 vs. 11.14 ± 4.20, p < 0.001). Groups differed significantly in all covariates except child age.


TABLE 1 General baseline characteristics of participants.


	Characteristics
	Mean + SD / N (%)
	Total difficulties score ≤ 14 (n = 17,388)
	Total difficulties score > 14 (n = 3,978)
	p-value

 

 	Child age (years) 	4.82 ± 0.89 	4.82 ± 0.88 	4.80 ± 0.90 	0.256


 	Child gender 	 	 	 	<0.001


 	Boys 	11,062 (51.77%) 	8,897 (51.17%) 	2,165 (54.42%) 	


 	Girls 	10,304 (48.23%) 	8,491 (48.83%) 	1813 (45.58%) 	


 	Parental age (years) 	34.75 ± 4.56 	34.81 ± 4.53 	34.48 ± 4.68 	<0.001


 	Parent respondent’s Gender 	 	 	 	<0.001


 	Male 	5,108 (23.91%) 	3,961 (22.78%) 	1,147 (28.83%) 	


 	Female 	16,258 (76.09%) 	13,427 (77.22%) 	2,831 (71.17%) 	


 	Education level 	 	 	 	<0.001


 	≤ High school diploma 	9,834 (46.03%) 	7,690 (44.23%) 	2,144 (53.90%) 	


 	Junior college 	5,383 (25.19%) 	4,447 (25.58%) 	936 (23.53%) 	


 	≥ Undergraduate degree 	6,149 (28.78%) 	5,251 (30.20%) 	898 (22.57%) 	


 	Employment status 	 	 	 	<0.001


 	Working 	15,642 (73.21%) 	12,912 (74.26%) 	2,730 (68.63%) 	


 	Not working 	5,724 (26.79%) 	4,476 (25.74%) 	1,248 (31.37%) 	


 	Annual family income, in thousands, ¥ 	 	 	 	<0.001


 	< 100 	17,238 (80.68%) 	13,820 (79.48%) 	3,418 (85.92%) 	


 	≥ 100 	4,128 (19.32%) 	3,568 (20.52%) 	560 (14.08%) 	


 	Smoking status 	 	 	 	<0.001


 	No 	18,187 (85.12%) 	14,952 (85.99%) 	3,235 (81.32%) 	


 	Yes 	3,179 (14.88%) 	2,436 (14.01%) 	743 (18.68%) 	


 	Marital status 	 	 	 	<0.001


 	Married/Living with partner 	20,761 (97.17%) 	16,939 (97.42%) 	3,822 (96.08%) 	


 	Others 	605 (2.83%) 	449 (2.58%) 	156 (3.92%) 	


 	Alcohol intake status 	 	 	 	<0.001


 	No 	17,858 (83.58%) 	14,718 (84.64%) 	3,140 (78.93%) 	


 	Yes 	3,508 (16.42%) 	2,670 (15.36%) 	838 (21.07%) 	


 	PIDA scale 	11.37 ± 3.76 	11.42 ± 3.65 	11.14 ± 4.20 	<0.001


 	PIDAA subscale 	4.60 ± 2.33 	4.60 ± 2.30 	4.62 ± 2.48 	


 	PIDAB subscale 	6.76 ± 1.83 	6.82 ± 1.75 	6.52 ± 2.12 	





Continuous variables are expressed as means ± standard deviations and categorical data are presented as number (percentage). The Kruskal-Wallis H test was utilized for comparing continuous variables, while Fisher’s exact test was employed for comparing categorical variables.
 



3.2 Association between PIDA and mental health in children

Table 2 presents the association between PIDA and mental health in children. Multivariable logistic regression analysis was employed to investigate this relationship. Both unadjusted and adjusted models demonstrated that higher PIDA scores were linked to a significantly reduced likelihood of mental health (all P for trend < 0.001). Specifically, for each one-unit increase in PIDA score, the risk of total difficulties decreased by 2% (OR = 0.98; 95% CI: 0.97–0.99), while the occurrence of prosocial behavior increased by 4% (OR = 1.04; 95% CI: 1.03–1.05). In addition to the primary models, standardized effect sizes including odds ratios per standard deviation, standardized beta coefficients, and risk differences were calculated to enhance the interpretability and comparability of the findings. For full results of these supplementary analyses, please refer to the Supplementary Table 5. Similarly, the PIDA dimensions—PIDAA and PIDAB—showed similar patterns. While PIDAA showed no significant association with a decreased risk of total difficulties (OR = 1.00; 95% CI: 0.99–1.02; p > 0.05), indicating a lack of clinical relevance, it was associated with a 4% increase in the occurrence of prosocial behavior (OR = 1.04; 95% CI: 1.03–1.05; p < 0.0001). In contrast, PIDAB was linked to an 8% decrease in the risk of total difficulties (OR = 0.92; 95% CI: 0.91–0.94) and an 11% increase in the occurrence of prosocial behavior (OR = 1.11; 95% CI: 1.10–1.13). Both logistic regression models demonstrated adequate fit with minimal evidence of overfitting (Supplementary Table 3). AUC values reflected limited discriminative ability, consistent with the observed small effect sizes (Supplementary Figure S1).


TABLE 2 Associations between PIDA and emotional/behavioral problems in preschool children.


	Exposure
	Non-adjusted model
	Adjust model

 

 	Total difficulties score


 	PIDA scale 	0.98 (0.97, 0.99) < 0.0001 	0.98 (0.97, 0.99) 0.0001


 	PIDAA subscale 	1.00 (0.99, 1.02) 0.5583 	1.00 (0.99, 1.02) 0.7445


 	PIDAB subscale 	0.92 (0.90, 0.94) < 0.0001 	0.92 (0.91, 0.94) < 0.0001


 	Prosocial behavior


 	PIDA scale 	1.05 (1.04, 1.06) < 0.0001 	1.04 (1.03, 1.05) < 0.0001


 	PIDAA subscale 	1.05 (1.04, 1.06) < 0.0001 	1.04 (1.03, 1.05) < 0.0001


 	PIDAB subscale 	1.13 (1.12, 1.15) < 0.0001 	1.11 (1.10, 1.13) < 0.0001





Data are represented by OR (95% CI) p value. Non-adjusted model adjust for: None. Adjust model adjust for: parent respondent’s gender; parental age; child gender; child age; smoking status; alcohol intake status; education level; annual family income; employment status; marital status.
 



3.3 Non-linearity relationship between PIDA and mental health in children

The relationship between PIDA and children’s mental health was further explored through the use of smooth curve fitting, as depicted in Figure 1. Figure 1A shows the association with total difficulties, and Figure 1B with prosocial behavior. A non-linear relationship was observed after adjusting for covariates. Below a certain threshold, higher PIDA scores were associated with lower total difficulties and higher prosocial behavior.

[image: Panel A displays a line graph showing log odds ratio of total difficulties score versus PIDA scale continuous, with the red line decreasing as PIDA increases, flanked by blue dashed confidence intervals. Panel B presents a line graph of log odds ratio of prosocial behavior versus PIDA scale continuous, with the red line increasing as PIDA increases and blue dashed confidence intervals surrounding it.]

FIGURE 1
 (A) Non-linearity relationship between PIDA and total difficulties in children. Adjusted for: parent respondent’s gender, age, education level, employment status, annual family income, smoking status, alcohol intake, and marital status, along with child age and gender. (B) Non-linearity relationship between PIDA and prosocial behavior in children. Adjusted for: parent respondent’s gender, age, education level, employment status, annual family income, smoking status, alcohol intake, and marital status, along with child age and gender.


The associations between PIDA and mental health were analyzed using two-piecewise linear regression and linear regression models, as presented in Table 3. A comparison of Akaike Information Criterion (AIC) between models confirmed the better fit of the piecewise linear model (Supplementary Table 6). The inflection points were identified at PIDA scores of 12 for total difficulties and 11 for prosocial behavior. For PIDA scores below 12, each one-unit rise in PIDA was corresponded to an 8% decrease in the risk of total difficulties (OR = 0.92, 95% CI: 0.90–0.93, p < 0.0001). Conversely, for PIDA scores ≥ 12, each one-unit rise was corresponded to an 18% increase in the risk of total difficulties (OR = 1.18, 95% CI: 1.14–1.22, p < 0.0001), showing a statistically significant reversal of the effect. Similarly, for PIDA scores below 11, each one-unit rise in PIDA increased the occurrence of prosocial behavior by 9% (OR = 1.09, 95% CI: 1.07–1.10, p < 0.0001). However, for PIDA scores ≥ 11, each one-unit increase reduced the occurrence of prosocial behavior by 2% (OR = 0.98, 95% CI: 0.96–0.99, p = 0.0091).


TABLE 3 Threshold effect analysis of PIDA scale on emotional/behavioral problems in preschool children by two-piecewise linear model.


	Model
	Total difficulties score
	Prosocial behavior score

 

 	Fitting by the standard linear model 	0.98 (0.97, 0.99) * 	1.04 (1.03, 1.05) *


 	Fitting by the two-piecewise linear model


 	Turning point (K) 	12 	11


 	< K segment effect 1 	0.92 (0.90, 0.93) * 	1.09 (1.07, 1.10) *


 	> K segment effect 2 	1.18 (1.14, 1.22) * 	0.98 (0.96, 0.99) *


 	Log likelihood ratio 	<0.001 	<0.001





Data are represented by OR (95% CI). * denotes significant correlations (p < 0.05). Adjust model adjust for: parent respondent’s gender; parental age; child gender; child age; smoking status; alcohol intake status; education level; annual family income; employment status; marital status.
 



3.4 Analysis of subgroups and testing for interactions

Table 4 presents the stratified analysis of PIDA and child mental health by various demographic factors. This significant difference can be clearly observed in Figure 2. As shown in Figure 2A, the impact of PIDA on the risk of total difficulties was significant in children aged ≥ 4 years (≥ 4 to < 5 years: OR = 0.98, 95% CI: 0.96–0.99; ≥ 5 years: OR = 0.98, 95% CI: 0.96–1.00) but not in those aged < 4 years (OR = 0.99, 95% CI: 0.97–1.00). The association was significant in boys (OR = 0.98, 95% CI: 0.96–0.99, p = 0.0002) but not in girls (OR = 0.99, 95% CI: 0.98–1.00). Other significant associations were found for parents aged <40 years, mothers, parents with high school education or less, families with annual income <¥100,000, non-working parents, married/cohabiting parents, non-smokers, and non-drinkers. In contrast, the effect of PIDA on prosocial behavior was significant across all subgroups (all P for trend < 0.05), as shown in Figure 2B.


TABLE 4 Stratified analyses of the association between PIDA and emotional/behavioral problems in preschool children.


	Characteristics
	Total difficulties
	P interaction
	Prosocial behavior
	P interaction

 

 	Child age 	 	0.7163 	 	0.4534


 	< 4 	0.99 (0.97, 1.00) 	 	1.04 (1.02, 1.05) * 	


 	≥ 4 to 5 	0.98 (0.96, 0.99) * 	 	1.05 (1.03, 1.06) * 	


 	≥ 5 	0.98 (0.96, 1.00) * 	 	1.04 (1.02, 1.05) * 	


 	Child gender 	 	0.1444 	 	0.6034


 	Boys 	0.98 (0.96, 0.99) * 	 	1.04 (1.03, 1.05) * 	


 	Girls 	0.99 (0.98, 1.00) 	 	1.04 (1.03, 1.05) * 	


 	Parental age 	 	0.7014 	 	0.4706


 	< 40 	0.98 (0.97, 0.99) * 	 	1.04 (1.03, 1.05) * 	


 	≥ 40 	0.99 (0.96, 1.02) 	 	1.03 (1.01, 1.06) * 	


 	Parent respondent’s gender 	 	0.1458 	 	0.8634


 	Male 	0.99 (0.98, 1.01) 	 	1.04 (1.03, 1.06) * 	


 	Female 	0.98 (0.97, 0.99) * 	 	1.04 (1.03, 1.05) * 	


 	Education level 	 	0.0016 	 	0.5448


 	≤ High school diploma 	0.97 (0.96, 0.98) * 	 	1.04 (1.03, 1.05) * 	


 	Junior college 	0.99 (0.97, 1.01) 	 	1.05 (1.03, 1.06) * 	


 	≥ Undergraduate degree 	1.01 (0.99, 1.03) 	 	1.03 (1.02, 1.05) * 	


 	Annual family income, in thousands, ¥ 	 	0.2842 	 	0.2524


 	< 100 	0.98 (0.97, 0.99) * 	 	1.04 (1.03, 1.05) * 	


 	≥ 100 	0.99 (0.97, 1.02) 	 	1.05 (1.03, 1.07) * 	


 	Employment status 	 	0.0005 	 	0.0048


 	Working 	0.99 (0.98, 1.01) 	 	1.03 (1.02, 1.04) * 	


 	Not working 	0.96 (0.95, 0.98) * 	 	1.06 (1.04, 1.07) * 	


 	Marital status 	 	0.1329 	 	0.2202


 	Married/Living with partner 	0.98 (0.97, 0.99) * 	 	1.04 (1.03, 1.05) * 	


 	Others 	0.95 (0.91, 0.99) * 	 	1.07 (1.02, 1.11) * 	


 	Smoking status 	 	0.3738 	 	0.6090


 	No 	0.98 (0.97, 0.99) * 	 	1.04 (1.03, 1.05) * 	


 	Yes 	0.99 (0.97, 1.01) 	 	1.04 (1.02, 1.06) * 	


 	Alcohol intake status 	 	0.1522 	 	0.2455


 	No 	0.98 (0.97, 0.99) * 	 	1.04 (1.03, 1.05) * 	


 	Yes 	1.00 (0.97, 1.02) 	 	1.03 (1.01, 1.05) * 	





Data are represented by OR (95% CI). * denotes significant correlations (p < 0.05). Non-adjusted model adjust for: None. Adjust model adjust for: parent respondent’s gender; parental age; child gender; child age; smoking status; alcohol intake status; education level; annual family income; employment status; marital status. Stratification variables were not involved in the adjustment of the respective stratification analysis.
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FIGURE 2
 (A) Stratified analysis between PIDA and the risk of total difficulties in children. Adjusted for parent respondent’s gender, age, education level, employment status, annual family income, smoking status, alcohol intake, and marital status, along with child age and gender, except for the variable used in each stratified analysis. (B) Stratified analysis between PIDA and the occurrence of prosocial behavior in children. Adjusted for parent respondent’s gender, age, education level, employment status, annual family income, smoking status, alcohol intake, and marital status, along with child age and gender, except for the variable used in each stratified analysis.


To control for multiple comparisons across the 10 tested interactions (Table 4), a Bonferroni correction was applied, setting the significance threshold at p < 0.005. After this adjustment, significant interactions were identified between PIDA and education level, as well as employment status for total difficulties. Employment status also modified the effect of PIDA on prosocial behavior. No other covariates showed significant interactions (all P interaction > 0.005).




4 Discussion

Mental health represents a major public health challenge, significantly adding to the worldwide disease burden (39). Issues such as anxiety, depression, and behavioral problems can significantly impede a child’s developmental trajectory, affecting their mental health and social interactions (40). Our study showed that greater parental involvement was linked to a lower risk of mental health in children, both before and after adjusting for various covariates. However, the non-linear findings suggest that over-involvement could lead to adverse outcomes, particularly if involvement becomes overly directive or stressful for children. Furthermore, parental education level and employment status interacted with parental involvement, affecting how parental teaching activities influence children’s total difficulties and prosocial behavior. These findings have significant implications for early childhood education and mental health interventions.

The analysis revealed that a higher PIDA score was linked to a significantly decreased risk of total difficulties and an increased occurrence of prosocial behavior in children. Specifically, for each one-unit rise in PIDA score, the risk of total difficulties decreased by 2%, while the occurrence of prosocial behavior increased by 4%. This finding is consistent with prior research, demonstrating that family involvement in early childhood education influences the social–emotional development and behaviors problem of 3-year-old children (16). Parental involvement in education can improve preschoolers’ social skills, particularly when parents and children communicate and interact effectively (41). Parents who participate in family activities, like playing games and studying together, can boost their children’ self-confidence (42). Additionally, children with involved parents exhibit better social functioning and fewer behavior issues (43). According to SDT (Self-Determination Theory), children’s need for relatedness and support is fundamental to psychological development. Positive parental involvement strengthens emotional bonds and promotes a sense of security and belonging, which are vital for mental health and adaptive social engagement (44, 45). Notably, the PIDA subscale focusing on PIDAB showed a stronger association with reduced total difficulties and increased prosocial behavior compared to PIDAA, suggesting that structured activities involving numerical and spatial skills may have a unique impact on mental health. Mathematics often poses particular difficulty and pressure for students compared to other subjects such as literacy and language skills (9). In this context, supportive parental involvement that provides autonomy can enhance children’s intrinsic motivation, thereby fostering self-efficacy and emotional well-being (13).

We applied smooth curve fitting to characterize how PIDA relates to children’s mental health. Notably, the relationships between PIDA and both total difficulties and prosocial behavior are non-linear. A higher PIDA score does not always indicate better outcomes. Below a PIDA score of 12 for total difficulties and 11 for prosocial behavior, increased parental involvement was associated with improved mental health. However, beyond these thresholds, further parental involvement increases the risk of total difficulties and decreases the likelihood of prosocial behavior. It is critical to emphasize that while the overall trend suggests benefits of parental involvement, the inversion of the effect after these thresholds is a key finding. This indicates an “optimal zone” for parental engagement, where moderate, high-quality involvement is most beneficial, while excessive involvement may diminish returns or even cause harm. The reversal of beneficial effects may reflect heightened psychological pressure and reduced autonomy support, particularly in cultures emphasizing academic achievement, where excessive involvement can become intrusive and stress-inducing. In China, where Confucian teachings are central, education is regarded as a moral pursuit (46). As a result, qualities such as diligence, perseverance, concentration, and hard work are deemed essential (6). In the context of education, Chinese parents often employ more instructions and commands when helping their children during their preschool years (47). Parental involvement often comes with increased control and reduced support for autonomy. As a result, parental involvement might not enhance children’s views of their own abilities and emotional health, especially when parents supply extra learning resources and push homework beyond its usual limits (6). In fact, parental involvement in children’s education can interfere with their psychological and emotional development (48). This finding underscores the importance of balanced parental involvement, where quality and appropriateness of engagement outweigh sheer quantity, as supported by prior studies (8). Our findings provide empirical support for the phenomenon often termed the “too much involvement effect” or parental overcontrol, demonstrating that involvement beyond an optimal level may produce counterproductive outcomes due to increased pressure, diminished autonomy, or unrealistic expectations (49, 50). This pattern aligns with clinical observations linking overcontrol to various early childhood psychiatric presentations, including anxiety, obsessive-compulsive and internalizing symptoms (51, 52), as well as later-emerging conditions such as anorexia nervosa and certain personality pathologies (53). Therefore, parents should avoid excessive involvement in their children’s teaching activities, as this may produce negative effects.

Subgroup analyses revealed variations in the impact of PIDA across demographic and socioeconomic factors. Specifically, PIDA was linked to a lower risk of total difficulties, especially in children aged 4 years and older, boys, parents under 40, mother, individuals who have completed high school or lower, families earning less than ¥100,000 annually, individuals not currently employed, non-smokers, and non-drinkers. These results indicate that PIDA could be especially advantageous in contexts where resources or opportunities for alternative support are limited. For instance, in lower-income families or among non-working parents, direct parental involvement may compensate for external resource constraints, providing critical emotional and cognitive support (54). Meanwhile, PIDA was linked to a higher frequency of prosocial behavior across all subgroups. Additionally, our analyses identified multiple statistically significant interactions in the relationships between PIDA and mental health in children. In terms of total difficulties, parental involvement showed significant interactions with parental education level and employment status. For prosocial behaviors, parental involvement interacted significantly with parental employment status. Parents’ education level is a socio-economic factor that influences children’s mental health (55–58). Numerous studies indicate parents’ education level predict their children’s mental health (59–61). Limited job opportunities stemming from low education levels can lead to mental health problems, creating a reciprocal relationship (62). Research shows that unstable or low-quality jobs are linked to poorer mental health in adults (63–65). Poor mental health among adults can have an adverse effect on the mental health of children (66). These interactions suggest that the influence of parental involvement is moderated by family resources and time availability. The protective effect of PIDA against total difficulties was more pronounced among parents with lower education levels and non-working parents. This pattern may be attributed to parental involvement compensating for limited access to alternative educational resources in these families, while also reflecting the greater availability of child-centered interactions that support the development of social–emotional skills (55, 56, 67). These significant interactions indicate that the effectiveness of parental involvement is context-dependent. The statistically significant but modest effect sizes observed in the forest plots are consistent with the complex, multifactorial nature of child mental health. Rather than diminishing the importance of parental involvement, these findings reinforce two key conclusions of our study. First, the non-linear threshold effects demonstrate that benefits are not simply dose-dependent, and excessive involvement can be detrimental. Second, the significant subgroup interactions indicate that effects are context-dependent, with meaningful variations across families. Thus, the primary implication is not to promote more involvement universally, but to support balanced and responsive parenting strategies tailored to family circumstances.


4.1 Strengths and limitations

The robustness of this study is enhanced by its substantial sample size and the application of validated instruments to evaluate both parental involvement and children’s mental health. The study employs a stratified cluster sampling technique to ensure that the sample accurately represents the population of kindergarten children in a Western city in China, thereby improving the applicability of the results. Additionally, the research takes into account various confounding factors such as parent respondent’s gender, age, education level, employment status, annual family income, smoking habits, alcohol intake, and marital status, as well as child age and gender. This approach provides a deeper insight into the elements that affect children’s mental health.

Nonetheless, it is important to recognize certain limitations. First, the cross-sectional design precludes causal inference. Longitudinal studies are necessary to clarify the direction of these connections. Second, our study relied on parental self-reported data, which may be subject to potential cultural biases in reporting, such as social desirability bias. This could lead parents to underreport or overreport certain behaviors, possibly affecting the validity of the findings. Third, the cultural specificity of the sample limits generalizability beyond China, as findings may not apply to other contexts. Finally, while the research took into account different demographic and family-related factors, it did not evaluate other possible confounding variables like neighborhood conditions or social support, and the absence of teacher reports or clinical assessments may constrain the robustness of emotional and behavioral evaluations.




5 Conclusion

This study demonstrates that parental involvement in developmental advance, as measured by the PIDA subscale, is strongly linked to better mental health in Chinese kindergarten children aged 3–6 years. Specifically, more parental involvement was associated with a significantly decreased risk of total difficulties and an increased occurrence of prosocial behavior in children. The non-linear relationship we observed serves as a key cautionary element, indicating that the benefits are not indefinite and may diminish or reverse beyond an optimal level of involvement. These findings highlight the importance of high-quality, balanced parental involvement in enhancing children’s mental health. Given the complexity of developmental influences, future research should prioritize longitudinal designs incorporating multilevel models to better disentangle within- and between-family dynamics, confirm the direction of causality, and clarify the mechanisms underlying these associations across diverse cultural and developmental contexts.
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Background: Adverse childhood experiences (ACEs) can have long-term negative effects on emotional regulation, social skills, and academic performance. Social-emotional learning (SEL) interventions are crucial for fostering resilience and positive behaviors.
Objective: This study evaluates how the STRYV365 trauma-informed interventions, integrating emotional intelligence (EI) principles through coaching, physical activities and a video game, impacted students facing ACEs by fostering resilience, emotional regulation, and EI competencies.
Methods: A clustered cross-over incomplete block factorial randomization trial was conducted in four Milwaukee schools, involving students in grades 5–10. Participants were assigned to four groups: peak team only, Brain Agents only, both interventions, or control. SEL outcomes were measured through surveys and qualitative data from focus groups and interviews.
Results: Parents/caregivers consented to research participation of their children. Three hundred twenty-nine students assented to completing six surveys over four semesters with 57 students participating in focus groups and 68 in interviews. Twenty-nine teachers also completed focus groups. Based on qualitative findings, both peak team and Brain Agents led to improvements in self-awareness, self-management, relationship skills, and decision-making for students. Students reported enhanced emotional regulation and resilience. Qualitative findings highlighted improved coping strategies, optimism, and social connections. Teachers reported increased student engagement and emotional openness. Regression models of survey data showed peak team significantly improved emotional regulation (p = 0.04) and Brain Agents enhanced coping strategies (p = 0.03), with marginal synergy in co-delivery. Students exposed to adversity, particularly family incarceration, had lower self-awareness.
Conclusion: This study demonstrates the potential to improve SEL outcomes among children experiencing adversity through trauma-informed coaching and educational video games. While peak team coaching significantly improved emotional regulation, the implementation of Brain Agents digital game encountered challenges with student engagement, indicating that its scalability depends on enhanced implementation strategies. These findings highlight the important role of EI in trauma-informed interventions for urban youth.
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Introduction

Adverse childhood experiences (ACEs), including family death, parental incarceration, substance abuse, frequent relocation, poverty, and abuse, are strongly linked to long-term mental and social difficulties (Felitti et al., 1998). These experiences disrupt emotional development, and can lead toheightened stress responses and aggression, impaired social skills, and increased risks of anxiety and depression (Felitti et al., 1998; Anda et al., 2010). Without early intervention, these effects often persist into adulthood, shaping lifelong health and behavioral outcomes (Evans and English, 2002; Norman et al., 2012).

Social-emotional learning (SEL) programs provide protective support by fostering emotional regulation, resilience, and social connection among children exposed to ACEs [Collaborative for Academic, Social, and Emotional Learning (CASEL), 2023]. Meta-analyses show that SEL interventions improve mental health, academic engagement, and behavioral regulation (Durlak et al., 2011; Taylor et al., 2017). SEL builds emotional regulation and strengthens protective factors that buffer the effects of trauma and adversity and Early interventions that strengthen SEL and Emotional Intelligence (EI) skills can foster resilience and adaptive coping (Masten and Coatsworth, 1998; Ginsburg and Jablow, 2020). ACEs disrupt neurodevelopment and attachment, heightening the need for programs that rebuilds self-awareness and self-management (Babad et al., 2022; Pierce et al., 2022). EI defined as the ability to perceive, understand, and manage emotions (Mayer and Salovey, 1997), aligns closely with the SEL competencies self-awareness, self-management, and responsible decision-making. Integrating EI within trauma-informed SEL frameworks can further enhance students' emotional regulation and resilience.

Research also highlights that positive childhood experiences, such as mentorship, play, and physical activity, can mitigate ACE-related risks and promote mental well-being. In particular, physical activity and play can reduce the impact of ACEs on school outcomes, with studies showing a 9% decrease in suicide and self-harm among groups that played sports regularly as children, despite having four or more ACEs (Hughes et al., 2018). Educational video games represent another innovative tool; when guided by trauma-informed frameworks, they can improve engagement, attention, and emotional regulation (Granic et al., 2014; Cejudo et al., 2020). The challenges posed by games can build persistence, analytical thinking, and self-efficacy, contributing to personal competence that promotes mental health and social skills (Villani et al., 2018; Hefkaluk et al., 2024). Thus, when thoughtfully designed and implemented, video games can be powerful tools for enhancing child health, social development, and emotional regulation.

Despite strong evidence supporting the importance of SEL, few studies have examined programs that combine trauma-informed mentorship and with games and digital learning within school settings. The STRYV365 program addresses this gap through two complementary interventions grounded in EI theory: peak team, a coach-mentorship curriculum and Brain Agents, an educational video game. This study evaluates how these interventions influence resilience, emotional regulation, and SEL competencies among students facing adversity, providing evidence for scalable, trauma-informed approaches in education. The key research question addressed was: How do the STRYV365 trauma-informed interventions which integrate EI principles through coaching, physical activities, and a video game impact students facing ACEs in terms of resilience, emotional regulation, and SEL competencies? Based on this factorial framework, the following hypotheses were tested: (H1) The peak team mentorship and physical activity intervention will significantly improve self-management and relationship skills outcomes, particularly emotional regulation, compared to control. (H2) The Brain Agents game-based intervention will significantly improve decision-making and self-awareness outcomes, particularly coping strategies, compared to the control. (H3) The combined intervention will show synergistic effects on all SEL outcomes, exceeding the additive effects of either intervention alone. This study moves beyond standard SEL studies by integrating emotional intelligence theory, trauma-informed mentorship, and interactive digital learning in a rigorous experimental mixed-methods approach, producing a novel, evidence-based model for scalable, culturally responsive SEL implementation in schools.



Materials and methods


Study design

This study employed a clustered cross-over incomplete block factorial randomization trial, a rigorous design that enables the efficient study of multiple interventions while controlling for bias. The classrooms of students in grades 5–10 at four Milwaukee schools were stratified by school and grade, then randomly assigned to one of four conditions (peak team only, Brain Agents only, both, or control) using a reproducible random-number generator. After one semester, conditions were rotated following an incomplete block design so that each classroom experienced at least one active intervention but did not repeat a condition over four semesters, 2022–24 (Appendix 1). The cross-over design ensured that each student had the opportunity to experience both interventions, reducing the impact of pre-existing differences. The incomplete block factorial structure allowed researchers to examine both individual and combined effects of the interventions. This approach minimizes selection bias, balances intervention exposure, and enhances the reliability of findings (Reich et al., 2012). This design minimized selection bias by ensuring groups were randomly assigned at the classroom level. It also balanced exposure to each condition and enhanced reliability of comparisons across interventions. This structured and rigorous approach supports internal validity and limits the influence of selection and measurement bias. The study specifically integrated EI principles within a SEL framework to assess improvements in self-awareness, emotional regulation, and social adaptability.



Interventions

The peak team coach mentor program, developed by STRYV365, a non-profit organization based in Milwaukee, Wisconsin, aims to strengthen students' social-emotional skills and resilience, as shown in a prior pilot evaluation of the program documenting teacher-reported improvements in classroom behavior and student needs (Meurer et al., 2025). The program uses a trauma-informed approach that incorporates sports, mentorship, and a separate but complementary video game called Brain Agents. The peak team curriculum was designed in collaboration with educational and behavioral health experts, aligning with the principles of trauma-informed care as outlined by [Substance Abuse and Mental Health Services Administration (SAMHSA) (2014)]. The program draws on evidence-based practices and frameworks, including Communication, Offering, Positivity, Empowerment (COPE) and Catch yourself, Relax, Assess, Focus, Think (CRAFT) approaches, which focus on communication, empowerment, and decision-making [American Psychological Association, 2011; The Center for Adolescent Substance Use Research, 2018]. Grounded in SAMHSA's six principles of trauma-informed care—safety, trust, peer support, collaboration, empowerment, and cultural sensitivity—the peak team program helps students to develop self-awareness, self-management, and relationship and decision-making skills, providing them with the tools to overcome adversity and thrive. Peak team fosters emotional regulation, communication, and teamwork in real-world settings. The program's name, peak team, is lower case to show that both the youth participants and the coaches are on the same power dynamic level.

Peak team and Brain Agents aim to target emotional regulation, relationship building, responsible decision-making, and social awareness through social-emotional training. They impact mental health outcomes through reduced symptoms, protective buffering, and academic synergy (Babad et al., 2022). The STRYV365 peak team program and Brain Agents video game align with Mayer and Salovey's model by integrating activities and game-based learning that target EI domains (Table 1). For example, the physical activities and mentorship sessions cultivate self-awareness and social awareness, while the video game fosters emotional regulation and problem-solving skills, enhancing self-management and responsible decision-making.

TABLE 1 Mapping STRYV365 social emotional learning outcomes to emotional intelligence domains content.


	EI domain
	STRYV365 interventions
	SEL outcome examples





	Self-awareness
	Peak team: reflection exercises, group discussions
	Improved emotional understanding, increased optimism



	Self-management
	Brain agents: breathing games, reframing challenges
	Enhanced emotional regulation, better stress coping



	Social awareness
	Peak team: team sports, collaborative activities
	Improved empathy and social skills



	Relationship skills
	Brain agents: team-based problem-solving missions
	Stronger peer connections, better communication skills



	Responsible decision-making
	Peak team: conflict resolution exercises, mentor guidance
	Better problem-solving, improved decision-making





The peak team program incorporates play, sports, and games into educational settings to enhance student engagement and learning. Peak team incorporates physical activities such as basketball, soccer, and team-based games, which are designed to develop EI competencies like emotional regulation, resilience, and teamwork. These activities intentionally promote emotional growth and social skills alongside physical engagement. Peak team differs from regular gym classes by integrating trauma-informed coaching, SEL, and mentorship into sports activities, focusing on emotional regulation, resilience, and teamwork rather than just physical fitness. Unlike traditional gym lessons, it includes structured reflections, coping strategies, and guided discussions, using sports as a vehicle for holistic student development. Physical activity and sports promote teamwork, discipline, and emotional regulation, while game-based learning makes education more appealing and effective. These components are particularly valuable in SEL programs, where engaging activities reinforce the skills being taught and offer practical opportunities for students to apply lessons learned (Granic et al., 2014).

The peak team program was provided from four to ten weeks in gym or physical education classes with a range of 9–12 sessions each including 4–11 h of students and coach interaction time. Students participated in peak team sessions once weekly during the assigned semesters. Each session lasted approximately 30–60 min, featuring activities such as basketball, soccer, games, artwork, reflective writing, and discussion to develop their SEL skills. The delivery of peak team sports, games, and art activities following the CRAFT framework was standardized and consistent across the four schools and five grades over two years. Coaches were flexible in responding to specific school and class needs and available resources with adjustments and accommodations made based on grade level and individual student's ability.

The Brain Agents video game, developed in collaboration with behavioral health professionals and game designers from Night City and Columbia College Chicago, targeted students aged 10–15 years (Figure 1 screenshot of title). The game integrates SEL objectives such as trauma resilience, coping strategies, cognitive reframing, and emotional awareness within an engaging digital format. Brain Agents includes cognitive reframing, emotional regulation exercises, problem-solving challenges, and interactive social scenarios to help students recognize emotions, manage stress, and build resilience. These elements can improve mental health symptoms by enhancing coping strategies for anxiety and depression, promoting self-awareness and impulse control, and reinforcing positive decision-making skills through engaging, low-risk digital simulations (Fleming et al., 2017).


[image: Futuristic space station and planet with neon lighting serve as the background for a video game title screen reading “BRAIN AGENTS.” Two menu options appear: Continue and New Game, with Continue highlighted.]
FIGURE 1
 Brain agents new game screen.


Players of the game, shown as explorers on a space vessel, respond to a distress signal and encounter an alien computer program, MAL, which infects both computer systems and human minds, causing cognitive distortions (Figure 2 screenshot of gameplay showing narrative content). The game features five mini-games designed to help players practice coping mechanisms, emotional awareness, and social connection with non-player characters. These mini-games include:

	• Reframing minigame: Players transform cognitive distortions into constructive thoughts, rescuing crew members from MAL's influence.
	• Breathing minigame: Players practice controlled breathing to calm themselves after in-game challenges.
	• Body chart minigame: Identify physical manifestations of emotions on a body chart, helping them become more attuned to their emotions.
	• Balance minigame: Balance a tower of blocks, emphasizing calmness under pressure and teamwork.
	• Hacking minigame: Solve logic puzzles, reinforcing problem-solving skills.


[image: Two animated characters in futuristic uniforms talk in a spaceship control room, with large pods and dim blue lighting in the background. On-screen text explains that an alien is replacing crew members’ positive thoughts with stressful thoughts.]
FIGURE 2
 Brain agents gameplay along narrative content.


The game's development used the Unity game engine to ensure compatibility with various devices, including Chromebooks. An early access model allowed students to interact with the game while it was still in development, providing feedback that shaped continuous improvements. Based on student feedback in year one, the Brain Agents game optimized performance and graphics, clarified mini-game missions, allowed for characters customization, and characters were given a tactical roll in year two. Students played Brain Agents two to three days weekly for four to five weeks, averaging ten sessions per semester and 23 min per session, totalling approximately 3.8 h of playtime. Most students did not complete the entire game. Students completed an average three of 15 total missions. Brain Agents' play time, outcomes, and in-depth qualitative analysis of its impact on students' SEL competencies is described elsewhere (Liverman et al., 2025).



Participants

The Medical College of Wisconsin Human Rights Review Board approved the research protocol.

STRYV365 partnered with four Milwaukee schools—two public and two private choice—serving a total of 1,626 students in grades 5–10. The demographic composition included 61% Black/African American, 19% White, 11% Hispanic/Latinx, 6% Asian/Hmong, and 3% mixed racial/ethnic backgrounds. Approximately 69% of students experienced economic disadvantage, and academic performance varied, with 58% scoring below basic on standardized exams. Despite these challenges, 88% of students at these schools earn high school diplomas, indicating a strong commitment to education and baseline resilience among the student population.

A power analysis suggested that to detect a small to moderate effect size (Cohen's d = 0.3) for self-awareness, relationship skills, coping options, and emotional regulation, with 80% power (β = 0.20) and a significance level of 0.05, each of the four intervention groups (peak team, Brain Agents, both, control) would require approximately 175 participants per group. This results in a total sample size of approximately 702 participants to ensure adequate statistical power for detecting meaningful program effects.

Among the 1,626 eligible students, parents/primary caregivers of 399 students consented to their child participating in the research program evaluation, and 329 students assented to participation in the study. Students were tracked through six survey points and qualitative evaluations to assess the impact of the interventions.



Data collection and analysis

Data collection included a 41-question survey instrument in REDCap (Harris et al., 2019; see Appendix 2) derived from validated and reliable items provided by the Life Paths Research Center (Hamby et al., 2018) and aligned with the competencies outlined by the Collaborative for Academic, Social, and Emotional Learning [Collaborative for Academic, Social and Emotional Learning (CASEL), 2025]. The surveys administered in the fall, winter, and spring of each intervention year assessed key SEL domains such as self-awareness, self-management, relationship skills, responsible decision-making, social awareness, and adversity. The surveys also included recent feelings of depression and anxiety, using items from the Patient Health Questionnaire-2 (Richardson et al., 2010) and Generalized Anxiety Disorder-7 questionnaires (Mossman et al., 2017). Students who reported daily symptoms of anxiety or depression were promptly referred to their school behavioral health counselor and a child psychologist through STRYV365.

Participant survey fatigue was reduced by limiting gender and race/ethnicity questions to baseline only. Distinct post-intervention questions for each program reduced overlap and improved attribution of effects to specific interventions. Students answered 15 core questions every cycle. After peak team, they answered 13 multiple choice questions and provided two open-response comments. After Brain Agents, they answered nine questions and provided two open-response comments. Three cyberbullying questions were asked in year two only. Survey items were not rotated to ensure consistent data collection across the four group assignments. Among the 329 assenting students, 99 (30%) completed all six surveys, 87 (26%) completed five surveys, 73 (22%) completed four, 32 (10%) did three, 24 (7%) did two, 11 (3%) did one, and three students (1%) did no surveys.

In addition to surveys, qualitative data were collected through focus groups and interviews, conducted at the end of the fall and spring semesters. Focus groups with 5th−7th graders encouraged peer interaction, while individual interviews with 8th−9th graders (and tenth in year two) allowed for more in-depth discussions. The qualitative evaluation was guided by a semi-structured interview protocol (see Appendix 3), ensuring that both open-ended responses and targeted questions were captured.

The study employed a rigorous, equity-centered qualitative methodology grounded in sociocultural theory and guided by SEL and EI frameworks. Reflexive co-construction, diverse researcher positionalities, thematic coding, and mixed human-AI review processes contributed to a methodologically robust and deeply contextualized understanding of how trauma-informed interventions affect student emotional and social development.

Transcripts of focus groups and interviews were professionally transcribed and stored securely. Thematic analysis was conducted using Dedoose software (Dedoose, 2021), with ten trained coders employing an iterative process of generating and refining codes and themes with a focus on the CASEL framework (2023). Two independent coders reviewed each transcript and discussed discrepancies to optimize intercoder reliability and to minimize subjective bias. This approach ensured a comprehensive understanding of the qualitative data, with a focus on identifying patterns related to the impact of the interventions on students' SEL outcomes.

With 23,930 words of deidentified quotes, we prompted ChatGPT 4.0 (OpenAI, 2024) to “select and report relevant, compelling, and representative quotes for scientific publication.” While ChatGPT was used to assist in organizing and presenting representative quotes, all qualitative analyses, including theme development and coding, were conducted by a trained team of coders using an established thematic analysis approach. ChatGPT was used solely as a tool to help select quotes after themes were identified, enhancing clarity and accessibility of findings without replacing human analysis or interpretation. Seven human coders reviewed, selected, and confirmed top quotes per theme which were generated by ChatGPT.



Quantitative data analysis using regression models

A series of general linear models were conducted to evaluate the effects of the STRYV365 interventions peak team and Brain Agents on clustered student surveyed outcomes. The models examined both main effects of each intervention and their interaction, adjusting for contextual and demographic covariates. Primary outcomes included relationship quality, coping strategies, and emotional regulation assessed via student-reported survey items. Self-awareness was examined as a secondary outcome because baseline assessment was relatively high.

Independent variables included participation in peak team and Brain Agents (both binary), time of assessment (semester, categorical), and grade-level classroom clusters (16 categories). Covariates also included indicators of family adversity: having a family member who had died, been incarcerated, or used substances of abuse (binary variables). Clustered baseline scores for each outcome (relationship quality) were included as covariates. The models incorporated weights accounting for the number of students in each cluster.

Both Type I (sequential) and Type III (adjusted) sums of squares were examined to evaluate the contribution of each predictor to the models. Model fit was assessed using R2 values (shown without a carry-over effect). SAS software (version 9.4) was used for all analyses. Using the Bonferroni correction to control for an increase in false positives when conducting multiple comparisons on the same dataset, statistical significance was set at p < 0.017 due to three primary outcomes of relationship quality, coping strategies, and emotional regulation (self-awareness was excluded because it was generally high at baseline), with marginal effects (p < 0.05) noted.




Results

The results demonstrate how the STRYV365 interventions fostered improvements in the core goals of emotional regulation, resilience, and SEL competencies. To strengthen clarity and triangulation, the results are reorganized by SEL/EI themes, with quantitative and qualitative findings presented together under each domain.

Table 2 reflects the demographic composition of 321 surveyed students. Qualitative data was collected across two years from 57 students who joined focus groups, 68 who participated in interviews, and 29 educators who participated in teacher focus groups.

TABLE 2 Baseline student participant demographics.


	Race/ethnicity (checked all that apply)
	n = 321





	Black or African American
	59%



	White
	35%



	Hispanic or Latino
	14%



	Asian
	7%



	American Indian or Alaskan Native
	5%



	Native Hawaiian or Pacific Islander
	2%



	Gender identity
	n = 321



	Boy/man
	53%



	Girl/woman
	41%



	Non-binary/gender fluid/gender queer/intersex
	3%



	Prefer not to answer
	2%



	Other
	1%



	Current grade level in school
	n = 329



	5
	14%



	6
	22%



	7
	22%



	8
	16%



	9
	25%






Theme 1. Emotional regulation and calming strategies
 
Quantitative findings

Our regression model demonstrated that peak team significantly improved students' emotional regulation (p = 0.04; Table 3). The model explained a large proportion of variance (R2 = 0.81), primarily because baseline regulation scores were included as covariates, producing strong stability over time and increasing model fit. Although the combined peak team + Brain Agents condition showed a marginal synergistic trend (p = 0.09), this did not reach Bonferroni-adjusted significance.

TABLE 3 Key results from primary regression analysis of student surveys.


	Outcome measure
	Peak team effect
	Brain agent effect
	Combined effect
	Time effect
	Cluster effect
	Adversity (jail, etc.)
	Notes





	Relationship R2 = 0.88
	p = 0.72
	p = 0.41
	p = 0.92
	p < 0.001
	p < 0.001
	p = 0.04
	Relationship scores varied by time and class



	Coping options R2 = 0.65
	p = 0.42
	p = 0.03
	p = 0.85
	p = 0.02
	p = 0.001
	p = 0.38
	Brain Agents boosted coping



	Regulate/calm down R2 = 0.81
	p = 0.04
	p = 0.29
	p = 0.09
	p < 0.001
	p < 0.001
	p = 0.05
	Peak team improved self-regulation



	Self awareness R2 = 0.74
	p = 0.58
	p = 0.47
	p = 0.60
	p < 0.001
	p < 0.001
	p = 0.0003
	Jail history associated with lower self-awareness







Qualitative support

These quantitative gains were reinforced by students' descriptions of learning to calm themselves through breathing, pausing, and reflection (Table 4). Students frequently expressed that peak team “helped me control my anger” (7th grader) and that “the breathing exercises helped a lot when I was mad or had specific emotions” (5th grader). Teachers also noted increased emotional openness and willingness to self-regulate in gym and classroom settings.

TABLE 4 Combined student perceptions of peak team and brain agents: domains and representative quotes for both programs.


	1. Emotional regulation and calming
 “They helped me control my anger.”−7th grader
 “The breathing exercises helped a lot when I was mad or had specific emotions.”−5th grader
 “I calmed myself down by going back to my seat and just thinking about situations.”−5th grader



	2. Self-awareness and confidence
 “It helped me feel better and made me more confident in myself.”−9th grader
 “It made me feel happier and better about myself.”−5th grader
 “I like how optimistic I am. Like instead of glass half empty, glass half full.”−7th grader



	3. Relationship-building and communication
 “I wasn't friends with most people in my gym class, but they helped me talk to others.”−7th grader
 “Helped me communicate more with people.”−7th grader
 “It helped me with being social more, express myself and open up more!”−5th grader



	4. Responsible decision-making and problem-solving
 “Helped me think before I acted on anything.”−9th grader
 “It helped me make decisions. You really have to think about it.”−10th grader



	5. Enjoyment and engagement
 “My favorite part about it is the energy in the room. I feel like all the kids in STRYV, I feel like just everybody had a good time together.”−9th grader
 “It made school more enjoyable for me personally.”−9th grader
 “It entertained me and helped my focus.”−8th grader







Survey patterns

Across clusters, 29–40% of students rated peak team as “extremely/very helpful” for anger control and calming, aligning with the regression results and supporting the consistency of this effect across measurement modalities.




Theme 2. Coping skills and flexible problem-solving
 
Quantitative findings

Brain Agents showed a significant main effect on coping strategies (p = 0.03; R2 = 0.65; Table 3). Students exposed to adversity, particularly family incarceration, tended to report lower coping scores overall, highlighting a need for targeted SEL supports.



Qualitative support

Student reflections also emphasized problem-solving, reframing, and resiliency after setbacks. Participants described coping behaviors such as journaling, listening to music, or stepping away when angry (“I calmed myself down by going back to my seat and just thinking about situations,” 5th grader; “Realizing that things happen for a reason… you just got to push through the storm,” 9th grader). These experiences align with skills taught in Brain Agents' game mechanics with breathing mini-games, cognitive reframing missions, and emotional awareness tasks.



Survey patterns

Survey responses showed improvements across four semesters in bouncing back from setbacks (from 28% to 44%), coping with stress (from 22% to 36%), and trying new things, consistent with both qualitative comments and the regression findings.




Theme 3. Self-awareness and confidence
 
Quantitative findings

No intervention significantly improved self-awareness after baseline adjustment, but family incarceration was strongly associated with lower self-awareness (p = 0.0003). The high R2 value (0.74) reflects the strong influence of baseline scores.



Qualitative support

Despite limited measurable change, qualitative data show students describing increased self-awareness, optimism, and personal reflection. Many students shared statements such as “I like how optimistic I am… glass half full” (7th grader) and “It made me feel happier and better about myself” (5th grader). Students' comments often reflected emotional insight even where quantitative changes were muted.



Survey patterns

Across four semesters, 28–38% of students endorsed greater awareness of feelings after Brain Agents or peak team, suggesting modest perceived value consistent with qualitative narratives.




Theme 4. Relationship skills and social connection
 
Quantitative findings

Relationship quality outcomes were primarily shaped by time and cluster effects (p < 0.001), with no significant intervention main effects. The very high R2 (0.88) indicates strong classroom-level clustering and stability of social connection over time.



Qualitative support

Students nevertheless spoke extensively about improved communication, trust, and peer support, particularly in peak team sessions. They noted becoming “more comfortable talking to others” (6th grader) and “helped me with being social more… express myself and open up more!” (5th grader). Teachers similarly observed increased collaboration in physical activities and improved conflict resolution.



Survey patterns

Peak team was rated as extremely/very helpful in resolving conflicts (29–40%) and connecting with family (31–47%), suggesting a perceived relational benefit not fully captured in regression coefficients.




Theme 5. Responsible decision-making
 
Quantitative findings

Neither intervention showed significant main effects on decision-making outcomes after adjusting for baseline values. However, both programs showed consistent descriptive improvements across four semesters (Tables 5, 6).

TABLE 5 Survey results about peak team by semester.


	Domains survey item responses
	Late fall 2022
	Late spring 2023
	Late fall 2023
	Late spring 2024





	Students surveyed AFTER a peak team experience
	93
	76
	65
	45



	Self-awareness



	peak team was extremely/very helpful to feel happier
	32%
	32%
	23%
	20%



	peak team was extremely/very helpful to feel more optimistic
	25%
	24%
	19%
	27%



	peak team was extremely/very helpful to be more aware of my feelings
	37%
	38%
	29%
	30%



	Self-management



	peak team was extremely/very helpful to try new things
	54%
	51%
	32%
	38%



	peak team was extremely/very helpful to bounce back from setbacks
	30%
	32%
	29%
	36%



	peak team was extremely/very helpful to better cope with stress
	26%
	23%
	26%
	27%



	peak team was extremely/very helpful to better control my anger
	30%
	34%
	30%
	29%



	Relationship skills



	peak team was extremely/very helpful to better resolve conflicts
	40%
	37%
	34%
	29%



	peak team was extremely/very helpful to better connect with family
	42%
	47%
	31%
	43%



	peak team was extremely/very helpful to better connect with neighbors
	13%
	21%
	21%
	21%



	Responsible decision making



	peak team was extremely/very helpful to listen and follow directions better
	46%
	44%
	35%
	37%





TABLE 6 Survey results about brain agents by semester.


	Domains and survey items responses
	Late fall 2022
	Late spring 2023
	Late fall 2023
	Late spring 2024





	Students surveyed AFTER a Brain Agents experience
	104
	72
	78
	74



	Self-awareness



	Brain Agents was extremely/very helpful to feel happier
	16%
	32%
	22%
	20%



	Brain Agents was extremely/very helpful to feel more optimistic
	18%
	25%
	18%
	26%



	Brain Agents was extremely/very helpful to be more aware of my feelings
	28%
	27%
	32%
	30%



	Self-management



	Brain Agents was extremely/very helpful to try new things
	34%
	46%
	35%
	43%



	Brain Agents was extremely/very helpful to bounce back from setbacks
	28%
	18%
	34%
	44%



	Brain Agents was extremely/very helpful to better cope with stress
	23%
	22%
	36%
	32%



	Brain Agents was extremely/very helpful to better control my anger
	21%
	29%
	37%
	28%



	Responsible decision making



	Brain Agents was extremely/very helpful to make better decisions
	34%
	34%
	35%
	39%



	Brain Agents was extremely/very helpful to listen and follow directions better
	38%
	38%
	43%
	42%







Qualitative support

Students frequently described pausing before reacting, thinking through consequences, and applying strategies taught in both interventions, sharing “Helped me think before I acted on anything,” (9th grader) and “You really have to think about it” (10th grader). These quotes align with both peak team's CRAFT reflections and Brain Agents' decision-oriented mini-games.



Survey patterns

Ratings for “listen and follow directions better” or “make better decisions” remained stable or improved for both interventions, reinforcing this theme.




Theme 6. Adversity patterns and cross-cutting influences

Tables 7, 8 shows persistently high rates of adversity, including death of a close person (69–74%) and family incarceration (50–56%), with modest improvements in depression and anxiety symptoms over time. These adversity factors had measurable influence in regression modeling, particularly in reducing self-awareness and relationship skills.

TABLE 7 Survey results about adversity by semester.


	Survey item responses
	Early fall 2022
	Late fall 2022
	Late spring 2023
	Early fall 2023
	Late fall 2023
	Late spring 2024





	Survey participant number
	225
	277
	259
	254
	223
	210



	Did you ever have anyone close to you die—yes
	74%
	73%
	72%
	73%
	74%
	69%



	Did you every have anyone close to you go to jail—yes
	56%
	53%
	54%
	52%
	51%
	50%



	Did you ever have anyone close to you drink or use drugs so often that it caused problems—yes
	29%
	26%
	29%
	30%
	29%
	29%



	Over the last 2 weeks, nearly every day and more than half the days been feeling down, depressed, or hopeless
	22%
	24%
	22%
	15%
	16%
	16%



	Over the last 2 weeks, nearly every day and more than half the days been feeling nervous, anxious, or on edge
	30%
	24%
	23%
	20%
	18%
	20%



	Over the last 2 weeks, nearly every day and more than half the days been bullied, called names, harassed, or abused through texting, social media, or gaming
	xx
	xx
	xx
	10%
	4%
	9%





TABLE 8 Participating students' adverse and positive life experiences.


	(1) Adverse experiences
 • “My dad overdosed when I was two. He made it, but I sometimes think about what if he didn't. My mom had COVID last year, and she was in Georgia all by herself.”−8th grader
 • “There are a lot of firefighters and police. You can hear them every night, and there are gunshots sometimes.”−8th grader
 • “We live in a neighborhood with a lot of white people who don't like that my family is Hispanic. They give us dirty looks. I'm not allowed outside because my dad is scared the neighbors will try to do something.”−8th grader
 • “My dad says it's not safe for me to go outside because there are creepy people.”−8th grader
 • “Only bad thing I know is, there was somebody, broke into someone's house, down the street. And a few months ago, the guy that was two doors down from me did a very bad thing to himself.”−8th grader
 • “One of my challenges is back at home, we deal with stuff because we just kinda lost our eldest cousin. So, that's hard.”−9th grader
 • “Most of the time I gotta take care of my siblings, especially my baby sibling that I've kind of raised him since he was born”−10th grader
 • “He ended up sexually assaulting me and I reacted really aggressively… we had a whole thing with the police…. eventually I had gotten a restraining order and he got expelled from the school and he was a super popular person, so… everybody was mad at me and they're like, oh well you got him in trouble, you got him kicked out.”−10th grader



	(2) Self-awareness
 • “Is there a ‘hate myself' part?”−5th grader
 • “I like, like how optimistic I am. Like instead of glass half empty, glass half full.”−7th grader
 • “I feel paranoid at school because of bullying, anxiety, and depression.”−8th grader
 • “I could be anything.”−9th grader
 • “Well, I had to get through the school year without any issues. It kind of made me focus on just doing good stuff and staying out of trouble.”−9th grader
 • “I'm proud of that I really like to, you know, think things out, like strategy. Awesome. I'm really good at that.”−10th grader
 • “I learned how to juggle when I was little. I think that was a very pretty tough skill that I learned.”−10th grader



	(3) Self-management
 • “I calmed myself down by going back to my seat and just thinking about situations. I decided to apologize and just breathe.”−5th grader
 • “Sometimes when I get in trouble…I just go to my room and cry myself to sleep.”−6th grader
 • “A person who was being very irritating on the games, and I threw my controller at the wall.”−8th grader
 • “I just like to think positive and keep good, uh, or a positive energy instead of me feeling down.”−7th grader
 • “Even when I get like super mad, I think about what I'm gonna say before I say it because sometimes if I say something then I'll offend somebody”−7th grader
 • “I love listening to music. It helps calm me down.”−8th grader
 • “When I'm mad, I just go to sleep or something…or I just write in my diary.”−8th grader
 • “Realizing that things happen for a reason, and hard times always pass, and you just got to push through the storm.”−9th grader
 • “So we just had to just suck it up and just go about it and just focus on next year and be better.”−10th grader
 • “I try to like think about like how if they do something wrong to me and then if I do something wrong to them, I am just as bad as they are. So I try to like step back.”−10th grader
 • “I really just say to myself once I get mad…I really just journal.”−10th grader
 • “I like to weight lift a lot. That's how you really blow some steam off when you are mad.”−10th grader



	(4) Relationship skills
 • “My mom is my self-defense. She'll come to the school and be there for me.”−8th grader
 • “I try to defend my friends personally. I try to defend them and stop the situation.”−8th grader
 • “Me and my little sister, we could walk to the store safely. Sometimes we talk to our neighbors. They're cool.”−9th grader
 • “I talk to my moms. Mama, she gives me good advice and I know that she'll never steer me in the wrong place. So I tell her everything. That's my best friend.”−10th grader
 • “Back in middle school I had to deal with CPS people. So I went to therapy for that and I think that helped a lot.”−10th grader
 • “I just talk to friends. Good. And then gimme their opinion”−10th grader



	(5) Responsible decision-making
 • “I told him to stop before I get them all banned from Discord.”−6th grader
 • “I would just like maybe like tell an adult or like try to like get the person that's being bullied away from the bully.”–7th grader
 • “Balancing home and school is complicated because I have a lot of responsibilities and siblings.”−8th grader
 • “I've been looking into more colleges, like looking up what kind of colleges I want to go to, trying to figure out what majors I would be interested in.”–10th grader
 • “Like not being lazy, playing a lot of video games. Just making sure I get better on my skills. Probably taking more classes on accounting and business and finance.”–10th grader



	(6) Social awareness
 • “You have to have a sense of respect at all times and just be a genuine person and not somebody who's just trying to bring everybody down.”−8th grader







Interpretation of high R2 values across models

The regression models yielded high R2 values (0.65–0.88) in Table 3. This is expected in studies where baseline values of each SEL domain are included as covariates, because SEL constructs show strong temporal stability. When baseline scores account for a majority of variance, the remaining variance attributed to interventions or adversity factors becomes easier to interpret, but model fit necessarily appears high. In this study, high R2 values primarily reflected baseline SEL score covariates, cluster-level effects (classroom assignment), and time effects reflecting semester-to-semester developmental changes. Thus, high R2 values do not indicate overfitting but rather the appropriate inclusion of baseline SEL scores and cluster controls required by the factorial randomized crossover design.




Discussion


Summary of findings

The most statistically significant finding (p = 0.0003) is the profound negative impact of family incarceration on students' self-awareness. For interventions, we found strong, convergent evidence (both qualitative and quantitative, p = 0.04) that the labor-intensive peak team mentorship model successfully improved emotional regulation.

The findings regarding the Brain Agents digital intervention are more complex and present a paradox. While the regression model identified a preliminary statistical relationship with improved coping strategies (p = 0.03), implementation data showed that most students did not engage deeply with the program, with an average of three completed missions out of 15 available. However, qualitative analyses from our companion manuscript demonstrated that even brief exposure to the early Brain Agents missions helped students practice positive self-talk, breathing techniques, emotional naming, and cognitive reframing, skills students explicitly linked to calming down and managing stress (Liverman et al., 2025). Teacher perspectives further corroborated that Brain Agents increased students' emotional vocabulary, willingness to pause before reacting, and ability to articulate stressors (Stoltenburg et al., 2024). These findings clarify why limited gameplay may still translate into measurable improvements: the earliest mini-games contain core SEL mechanics that students readily applied to real-life situations. At the same time, inconsistent school-day scheduling, device access, and the early-access stage of game development limited sustained engagement and likely constrained the full potential of the intervention. Overall, across qualitative and quantitative sources, Brain Agents appears to serve as a concise, accessible SEL tool that can introduce and rehearse coping strategies, while peak team provides extended, relational opportunities for deeper practice and reinforcement.



Mapping findings to emotional intelligence framework

The results of this study demonstrate measurable improvements across key domains of Mayer and Salovey's EI framework. The peak team program's activities supported students' ability to manage emotions and foster relationships, aligning with managing emotions and social skills components of the framework. Similarly, the Brain Agents game promoted emotional regulation and critical thinking, reflecting the understanding of emotional and problem-solving components of EI. These findings underscore the effectiveness of integrating EI-focused activities into trauma-informed interventions for children facing adversity.

The statistical results further validate the qualitative impressions: peak team was significantly associated with gains in emotional regulation, while Brain Agents promoted coping strategies—a core element of self-management in the EI framework. These results strengthen the case for combining mentorship and game-based SEL tools. The regression models explained a substantial portion of variance (R2 ranging from 0.65 to 0.88), especially for relationship and regulation outcomes.



Comparison to similar studies

The findings from this study are consistent with previous research on the effectiveness of SEL programs. For example, Durlak et al. (2011) demonstrated that SEL programs can significantly enhance students' social-emotional competencies, leading to improved academic performance and peer relationships. The innovative aspect of the STRYV365 program lies in its integration of the Brain Agents video game, which add interactive and engaging elements to the traditional SEL curriculum. Educational video games have been shown to reinforce social-emotional skills and engage students in ways that traditional methods may not (Toh and Kirschner, 2023). The combination of digital and novel coach mentoring methods by STRYV365 offers a unique and effective approach to SEL, particularly for children facing adversity. These findings contribute to the growing body of evidence supporting the integration of EI into educational interventions. Programs offered by STRYV365 complement traditional SEL curricula by incorporating novel methods such as mentorship and game-based learning, which uniquely address emotional regulation and social engagement challenges among students facing adversity.



Cultural context and generalizability

Given the demographic composition of the study population, this research underscores the importance of culturally responsive approaches to EI development. The STRYV365 peak team coaches offered diverse sociodemographic backgrounds and experiences. Future studies should explore how tailored interventions might address specific cultural or socio-economic factors affecting emotional and social development. Building on this foundation, the STRYV365 model could be adapted for other sociocultural contexts by engaging local educators, community mentors, and families to align program content with regional values and experiences. In suburban or rural settings, or in communities with different racial and ethnic compositions, implementation might emphasize contextual strengths such as intergenerational mentoring, nature-based learning, and digital accessibility. Cross-site pilot studies in diverse geographic and cultural environments would help identify which trauma-informed and EI components are most universally transferable and which require local tailoring.



Study limitations

This study has several limitations. The attendance and academic performance of participating students is not known since schools did not share this data with researchers. Self-reported data may introduce bias, as students might under- or overstate their emotions and behaviors. Survey fatigue occurred due to long surveys, particularly when students were exposed to both interventions. Varying intervention duration (4–10 weeks) might have affected consistency in program exposure. Most students did not complete the full Brain Agents game, likely limiting its full effect. Some students may benefit from more structured guidance on how to transfer skills learned in the game to real-life situations. The clustered cross-over design, while rigorous, may limit generalizability to non-urban or differently structured schools. Limitations of the clustering include a small sample size with 16 clusters measured four times. While regression models controlled for adversity and clustering, the small number of clusters and survey attrition limit generalizability. The models identified some effects as marginal, warranting replication in larger samples. Artificial intelligence, optimized for fluency and pattern recognition, may have systematically selected the most fluent or dramatic quotes rather than the most typical or common ones. This can skew data representation, overemphasize certain themes, and overlook negative cases. External influences, such as school environment and family context, may confound the results. However, using at least two coders per theme to check artificial intelligence quote selections mitigated this limitation.



Future research

This study suggests that streamlining surveys by asking fewer key questions more frequently could be used in the future. Strategies should be investigated to increase engagement and completion rates for digital tools like Brain Agents. The STRYV365 model should be expanded to other school settings to test scalability and adaptability. Culturally tailored versions of the program should be explored to enhance relevance across diverse populations. Further research is needed on the long-term impacts of SEL interventions.



Practical implications

The peak team and Brain Agents interventions offer a scalable model for enhancing SEL through mentorship and game-based learning. For schools, the most immediate and impactful recommendation is to invest in coaches and mentors trained in trauma-informed care, as intensive relational support was the primary driver of improved emotional regulation in this study. Schools can integrate peak team-style coaching with structured physical activities, and reflective practices into physical education, advisory periods, or after-school programs to ensure consistent, relationship-centered SEL delivery. For districts adopting digital tools, Brain Agents demonstrates that even brief exposure to well-designed SEL game mechanics can strengthen coping and emotional awareness, but sustained engagement requires predictable scheduling, teacher support, and reliable device access.

For game developers, these findings highlight the importance of designing compelling early-game experiences, shorter mission structures, culturally relevant characters, and features that encourage replay and completion of missions. Developers should prioritize usability testing in real classroom environments and collaborate closely with educators to ensure alignment with school-day routines.

These programs can be adapted for high-need schools using existing technology, embedded mentorship, and ongoing professional development. Sustainability can be strengthened through community partnerships, teacher training, and iterative improvements to both coach-based and digital components. Scaling these models in diverse educational settings has the potential to meaningfully enhance student resilience, emotional well-being, and academic engagement.



Research implications

The positive outcomes associated with the STRYV365 program underscore the importance of integrating SEL curricula with innovative tools like educational video games to enhance engagement and learning (Greenberg et al., 2003). These findings align with broader research emphasizing the need for comprehensive, innovative approaches to SEL that can be adapted to diverse learning environments (Greenberg et al., 2003; Taylor et al., 2017). The success of the peak team program highlights the value of mentorship and coaching in fostering resilience and social-emotional development. These results suggest that similar programs could be effectively implemented in other school settings to address the needs of students exposed to ACEs. Policymakers and educators should consider these approaches as part of broader efforts to create supportive and inclusive learning environments.




Conclusion

The STRYV365 peak team intervention shows that intensive, trauma-informed, mentor-based support can effectively improve emotional regulation in urban youth. Efforts to supplement this support with the scalable digital game Brain Agents faced implementation barriers related to student engagement. Yet, even with limited playtime, students and teachers consistently reported that Brain Agents' early missions strengthened coping, emotional awareness, and positive self-talk, suggesting Brain Agents contains SEL mechanisms that can take hold quickly in students to promote positive change. These findings highlight the value of human mentorship and the promise of digital SEL tools when thoughtfully integrated into school routines. Rather than signaling a limitation of digital approaches, the engagement challenges point to opportunities for future researchers and designers to refine implementation, enhance usability, and build on Brain Agents' demonstrated capacity to introduce and reinforce core SEL skills in accessible and engaging ways.
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Aim: The study investigated family support and psychological immunity among 555 female high school students in Al-Kharj Governorate.
Methods: A descriptive analytical method was used in this study. The study population consisted of all female secondary school students in Al-Kharj Governorate, totaling 10,981 students distributed across 79 girls’ secondary schools.
Results: Results showed a high level of family support (mean 4.48) but only a medium level of psychological immunity (mean 3.23) among students. There was no correlation between family support and psychological immunity.
Conclusion: Educational level and marital status of parents did not significantly affect family support levels. Similarly, academic achievement did not significantly impact psychological immunity. The study recommended organizing school events and promoting cooperation between societal institutions to boost psychological immunity among female students in secondary school.
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Introduction

Students face many difficulties and problems within school, which can negatively affect their personality, hinder their academic progress, and affect the educational process within the classroom and school alike. Perhaps the most important of these difficulties and problems that a female student may be exposed to is bullying from her classmates, her feeling of rejection from them, her failure in exams or her poor academic performance. This may make her feel frustrated and isolated if she does not reach her expectations and goals towards academic excellence. The only way for the female student to overcome these difficulties and problems is the female student’s ability to face them, which will not be achieved unless the female student’s personality is characterized by a number of psychological traits and personal abilities that help her to face such difficulties and problems, and the most important of which is what is called “psychological immunity.” Psychological immunity, crucial for overcoming these hurdles, involves defending against crises, preventing disorders, fostering a balanced personality, and reducing future anxiety (Gupta and Nebhinani, 2020; Kaur and Som, 2020; Zidane, 2013; Rachman, 2016). Negative family behaviors impact academics and personal well-being (Lorenzo-Blanco et al., 2017; Marković et al., 2022; Moreno-Ruiz et al., 2019).

Family support is crucial for adolescent female students’ psychological well-being, aiding in immunity and problem-solving skills development (Nielsen et al., 2017; Al-Fuqara, 2019: 32). Badir (2013) found a correlation between support and coping skills. Kassas (2022) found family support boosts academic performance in students. Amer (2022) linked family support to immunity against pressures. Malkoç and Yalçın (2015) found that among university students, resilience, coping mechanisms, and social support from both family and friends significantly influenced psychological well-being.

Family support boosts students’ quality of life, aids in problem-solving (Al-Rifai, 2021). Also, Hamoud and Al-Mazloum (2021) indicated that family support for students enables them to think positively in solving their problems, which in turn contributes to raising the level of students’ psychological immunity to the problems they may encounter in their lives (Al-Sahli and Olhawas, 2021). Family support enhances students’ problem-solving skills and boosts their psychological immunity, helping them navigate life’s challenges effectively (Hamoud and Al-Mazloum, 2021). The tangible or economic resources provided by family positively impact students’ life satisfaction and food domain, while intangible or social resources are linked to happiness (Schnettler et al., 2015).

During adolescence, female students undergo multiple changes necessitating psychological immunity for balance, stability, and maximizing potential (Stumper et al., 2020). Family support, love, appreciation, and care are crucial for girls to navigate these changes effectively (Eime et al., 2013). It was reported that a supportive family climate boosts female students’ psychological immunity (Gupta and Nebhinani, 2020; Khoja and Al-Kashki, 2019). Al-Fuqara (2019) linked domestic violence to lower psychological immunity. Psychological immunity is vital for female students facing adolescence challenges and developmental changes transition. Research by Khoja and Al-Kashki (2019) shows that secondary school girls have lower psychological immunity compared to middle school girls due to the myriad changes experienced during this stage.

Hence, the current study seeks to explore the relationship between family support and the level of psychological immunity among female secondary school students in Saudi Arabia. This study attempts to answer the following questions:

1. What is the level of family support among secondary school female students?

2. What is the level of psychological immunity among secondary school female students?

3. Is there a correlation between family support and the level of psychological immunity among female secondary school students?

4. Are there differences in the family support provided to secondary school female students due to the level of parental education?

5. Are there differences in the family support provided to secondary school female students due to the marital status of the parents?

6. Are there differences at the level of psychological immunity among female secondary school female students due to the academic achievement variable?

This study is significant in terms of scientific addition to building the research and knowledge accumulation on the relationship of family support to the level of psychological immunity among secondary school female students, knowing the relationship of family support to the level of psychological immunity among secondary school female students, providing some suggestions and recommendations that will benefit family counseling specialists, and providing access to researchers and those interested in the family to conduct further studies, research and studies related to this topic.



Literature review

There are not many studies that have examined the issue of the relationship between family support and psychological immunity for children in general and for female adolescents in particular, especially since, given the nature of Saudi society, there are no mixed schools that include female and male students together. Beginning in the late 1980s, there has been a progression in the family support and advocacy movement within children’s mental health in the United States, growing alongside the increase in community-based services for families and children (Hoagwood et al., 2010). Different researcher gave definitions of “family support,” Attia and Mansour (2021, p. 977) defined it as “the outcome of the interaction between parents to provide psychological, material, and cognitive support directed to teenage children to modify negative behaviors, enhance their positive behaviors, and overcome the problems they face”. Burgess et al. (2018, p.14) gave another definition such as “any intervention for parents aimed at reducing risks and enhancing protective factors for their children, in relation to their social, financial and emotional well-being”. Procedurally, the researcher defines “family support” as “the female student’s awareness of the positive relationships and interactions that take place between the student, her parents and her siblings, which represent emotional, social, cognitive, behavioral, guidance, academic, and material support”.

The Psychological Immunity Model has been developed by Oláh (2000, 2002). He had defined psychological immune system as “an integrated system of cognitive, motivational and behavioral personality dimensions that should provide immunity against stress, promote healthy development and serve as stress resistance resources or psychological antibodies” (Bhardwaj and Agrawal, 2015, p.8). Zidane (2013, p.820) defined psychological immunity as “a preventive protection device that strengthens the reasons and directions for avoiding targeting or exposure to psychological injury, and increases the individual’s ability to adapt”. The researcher defines the dimensions of psychological immunity as follows:


	1. Self-confidence: It is the student’s belief in her goals, decisions, abilities, and potential, her respect and appreciation for herself, her confidence in her ability to make the right decisions, and her awareness of her competencies and ability to achieve goals.

	2. Emotional control: It is the student’s ability to control her reactions and emotional stability in the most difficult circumstances and situations. This appears while dealing with stressful situations and crises.

	3. Psychological resilience: It is the student’s ability to adapt to and overcome difficult social life, represented by family, emotional, health, academic, and financial problems.

	4. Challenge: It is a struggle with oneself or with others to reach a specific and planned goal, provided that it is a positive challenge that does not harm others, such as success in exams.

	5. Optimism: It is the student’s tendency to look at the better side of events and expect the best results with a positive outlook on life.



A few previous studies have addressed the relationship between family support and the psychological immunity of their children as students at different academic levels. In KSA, Khoja and Al-Kashki (2019) studied 302 teenage girls in Jeddah to determine the link between psychological immunity and family climate. Using specific scales, they found a strong positive correlation between the two variables, particularly among middle school students regardless of parental marital status. Kareem et al. (2023) studied family support as a predictor of life satisfaction and happiness in Pakistani adolescents aged 12–19. The sample of 250 adolescents from schools and universities revealed that family support positively correlates with higher levels of life satisfaction and personal happiness among adolescents in Pakistan. Youssef’s (2022) research examined family support’s impact on psychological immunity in Damascus Governorate secondary education students. The study involved 710 third-year students, utilizing descriptive analytical methods and scales developed by the researcher. Findings showed a positive relationship between family support and psychological immunity, with no significant gender or academic specialization differences. The study conducted by Badir (2013) focused on the relationship between family support and coping mechanisms for stressful life events among university youth in Egypt. It examined how university students face academic, family, social, and personal stressors. The sample included 247 male and female students who completed questionnaires on family support and coping strategies. Stressful academic events were the most prevalent, followed by family, social, and personal life events. Males and females exhibit differences in coping with stress, with males utilizing more proactive strategies. Family support varies based on parents’ educational level. Gender and family income do not significantly affect family support. Coping strategies differ based on parents’ education and mother’s work, but not income. Family support shows a negative correlation with stress levels and a positive correlation with coping methods. These findings suggest nuanced relationships between gender, family dynamics, and stress management in the study sample.

These studies were characterized by diversity in their objectives. The aim of the study by Kareem et al. (2023) was to investigate the relationship between family support, life satisfaction, and happiness among Pakistani adolescents. The study of Youssef (2022) aimed to identify the level of family support and the level of psychological immunity among a sample of third year secondary school students in Damascus Governorate schools. As for the study by Khoja and Al-Kashki (2019), its aim was to identify the relationship between degrees of psychological immunity and degrees of family climate among the sample according to the two variables of the study (school stage, parents’ marital status). The study by Badir (2013) aimed to identify the relationship between family support and methods of coping with stressful life events among university youth.

Youssef (2022) and Khoja and Al-Kashki (2019) studies applied to schools. The study of Badir (2013) was applied at the university. The study of Kareem et al. (2023) was applied at school and university. The current study will focus on identifying the relationship between family support and the level of psychological immunity among secondary school female students.

As for the tool used, the study (Kareem et al., 2023) used a multidimensional scale of perceived social support, the life satisfaction scale, and the personal happiness scale. The study of Youssef (2022) used a scale of family support, and a scale of psychological immunity prepared by the researcher after reviewing the literature, and this is similar to the current study. As for the study of Khoja and Al-Kashki (2019), it used a psychological immunity scale and a family climate scale that were adapted from the literature. The study by Badir (2013) used the General Data Questionnaire, the Family Support Scale, stressful life events, and methods of coping with stressful life events.


Theoretical framework

This study is guided by four theories. First, social support theory suggests that access to social support—comfort, assistance, and information from others—reduces the chances of delinquency, crime, and adverse health outcomes by acting as a buffer against stress and promoting well-being. It asserts that strong, nurturing relationships and communities provide immediate benefits and serve as vital resources for people experiencing difficulties, impacting individual actions and overall societal well-being (Lakey and Cohen, 2000). Social support, particularly from the family, can manifest through various forms of assistance (emotional, cognitive, behavioral, guidance, academic, and financial) (Hupcey, 1998; Lakey and Cohen, 2000). The family often serves as a primary source of these forms of support, which can promote psychological immunity—the ability to endure and recover from stress and challenges (Cobb, 1976; House, 1987; House et al., 1988; Kaur and Som, 2020); second, attachment theory, formulated by Bowlby (1978), suggests that humans possess an inherent biological desire to form deep emotional bonds with primary caregivers for their survival and development. The quality of these primary attachments, whether stable or unstable, shapes a person’s mental frameworks and influences their emotional management, social abilities, and ability to form bonds throughout life. Secure attachment promotes confident exploration and positive relationships, whereas insecure attachment can lead to distrust and relationship challenges, affecting adult outcomes (Ainsworth, 1978; Fitton, 2012). People with secure attachments generally have greater psychological immunity due to inherent feelings of safety and support (Ehrlich, 2019; Guha and Beri, 2024); third, stress and coping theory, particularly the interactional model of stress and coping developed by Lazarus and Folkman (1987), suggests that stress represents a dynamic interaction between a person and their environment, rather than an isolated event. This model consists of two main appraisal stages: primary appraisal, during which the situation is assessed in terms of its potential severity, risk, or difficulty, and secondary appraisal, in which available coping strategies and resources are examined. According to these appraisals, people use coping mechanisms that can be problem-centered (confronting the stressor) or emotion-centered (coping with the emotional strain). Reappraisal, which involves reconsidering the situation or coping mechanism, can occur at any time, emphasizing the dynamic aspect of the stress experience (Krohne, 2002). Family support can act as a buffer during difficult life situations, enhancing psychological immunity by fostering effective coping mechanisms (Olff, 1999; Schwarzer and Knoll, 2007); and finally, resilience theory examines how individuals and systems adapt and thrive when faced with challenges by leveraging internal strengths and external support networks. This theory highlights a sophisticated strengths-centered approach, whereby overcoming challenges enables growth and the ability to manage future stressors. Key elements in this process are protective factors (such as strong social bonds) and supportive factors (such as self-confidence and positivity), which enable individuals and communities to recover from challenges (Greene et al., 2004; Masten, 2018). Supportive family environments are resilience-enhancing elements, strengthening psychological immunity (Huang et al., 2023; IJntema et al., 2023).




Methodology

A descriptive analytical method was used in this study. The study population consisted of all female secondary school students in Al-Kharj Governorate, totaling 10,981 students distributed across 79 girls’ secondary schools. Using random sampling, 555 responses were obtained from participating students, representing approximately 5% of the study population; that is, about 10,426 individuals did not participate in the study. Figure 1 shows the distribution of the study sample. As shown, 50.8% of the participating students have fathers with secondary education or below, 29.5% with university education, 8.1% with postgraduate education, and 11.5% with other educational levels. Meanwhile, 41.3% of the mothers have secondary education, 42.7% have university education, 5.4% have postgraduate education, and 10.6% have other educational levels. In addition,74.6% of students have married parents, 11.9% have divorced parents, 6.7% have separated parents, and 6.8% have widowed parents. Regarding the achievement levels of the sample members, 58.9% are excellent, 30.5% are very good, 7.0% are good and 2.7% are acceptable. Written informed consent was obtained from all participants prior to their participation in the study, with the condition that they inform their parents of their participation and obtain written consent from them, as they are adolescents.

[image: Four blue bar charts display percentages for different demographic and academic factors. Father's education shows peaks at secondary school or less and university, both at 50.8 percent. Mother's education is highest for secondary school or less and university at 41.3 percent and 42.7 percent, respectively. Marital status of parents shows the highest percentage as divorced at 11.9 percent, with lower values for married, separated, and widower. Level of academic achievement is highest for excellent and very good, at 58.9 percent each, with lower rates for good, pass, and other categories.]

FIGURE 1
 Distribution of the sample members according to the variables of father’s education level, mother’s education level, marital status of parents, and level of academic achievement.


Two scales were used in this study, which are the family support scale and the psychological immunity scale. The family support scale was developed by reviewing the literature (Al-Tal et al., 2021; Hensarling, 2009; Uddin and Bhuiyan, 2019). It was divided into seven dimensions containing 28 statements that are distributed as follows: Emotional support (5), cognitive support (4), social support (5), behavioral support (3), counseling support (4), academic support (4), and material support (3). To assess the validity, wording, clarity, and cultural adaptation of this questionnaire to the Saudi context, it was presented to a group of experts who emphasized the importance of designing the scale to accurately measure the intended aspects. Furthermore, the scale was applied to a sample of (40) students to ensure its internal consistency and reliability, as given in Tables 1, 2, respectively. The validity of the internal consistency was checked using Pearson correlation coefficients to determine relationships between statement scores in dimensions, ensuring coherence and consistency within dimensions as given in Table 1.


TABLE 1 Results of validity of the internal consistency of the family support scale.


	Dimension
	M
	Correlation coefficient
	M
	Correlation coefficient

 

 	1. Emotional support 	1 	0.833** 	3 	0.893**


 	2 	0.878** 	4 	0.869**


 	2. Cognitive support 	1 	0.894** 	3 	0.883**


 	2 	0.897** 	4 	0.890**


 	3. Social support 	1 	0.874** 	4 	0.814**


 	2 	0.795** 	5 	0.884**


 	3 	0.773** 	 	


 	4. Behavioral support 	1 	0.922** 	3 	0.920**


 	2 	0.928 	 	


 	5. Counselling support 	1 	0.919** 	3 	0.839**


 	2 	0.937** 	4 	0.924**


 	6. Academic support 	1 	0.863** 	3 	0.873**


 	2 	0.875** 	4 	0.861**


 	7. Financial support 	1 	0.803** 	3 	0.871**


 	2 	0.885 	 	





**Significance level at 0.01.
 


TABLE 2 Reliability coefficient of the family support scale using Cronbach’s alpha method.


	Dimension
	Cronbach’s alpha

 

 	Emotional support 	0.790


 	Cognitive support 	0.841


 	Social support 	0.868


 	Behavioral support 	0.793


 	Indicative support 	0.901


 	Academic support 	0.822


 	Financial support 	0.689


 	The scale as a total 	0.771




 

The results indicate high, positive, statistically significant correlation coefficients between statement scores and total dimension scores at 0.01 level. This demonstrates consistency, homogeneity, and cohesion among the items within each dimension. Moreover, high, positive, and statistically significant at 0.01 level of the calculated correlation coefficients between dimension scores and total family support scale score confirmed consistency and homogeneity of items. The obtained correlation coefficients are 0.936, 0.920, 0.933, 0.934, 0.923, 0.884 and 0.704 for the dimensions of Emotional support, cognitive support, social support, behavioral support, counseling support, academic support and material support, respectively.

The researcher tested the measurement model, which consists of 28 measured variables representing the scores of the 28 items of the scale, along with 7 latent variables of the scale, using a structural equation model. The model tested is a seven-factor model. The following Table 3 shows the goodness-of-fit indices for the seven-factor model.


TABLE 3 Goodness-of-fit indices for the seven-factor family support measurement model.


	Fit indices
	Value
	Ideal range

 

 	


X
2


 	736.6 	-


 	Df 	306 	-


 	P 	0.000 	Greater than 0.05 (not significant)


 	CMIN/df 	2.407 	1–3


 	GFI 	0.912 	0.90 and above


 	NFI 	0.953 	0.90 and above


 	RFI 	0.942 	0.90 and above


 	IFI 	0.972 	0.90 and above


 	TLI 	0.965 	0.90 and above


 	CFI 	0.972 	0.90 and above


 	RMSEA 	0.05 	Less than 0.05





It is evident from the indices in the previous table that the goodness-of-fit indices values fell within the ideal range, where the value of Chi-square (X2) is 736.6, and the ratio of Chi-square to degrees of freedom (306) is 2.407. Additionally, the RMSEA index equals 0.05, the GFI index equals 0.912, the NFI index equals 0.953, the RFI index equals 0.942, the IFI index equals 0.972, the TLI index equals 0.965, and the CFI index equals 0.972. This indicates that the proposed seven-dimensional measurement model is consistent with the empirical data of the sample. The following figure illustrates the final form of the seven-dimensional measurement model.
 

To verify the stability of the family support scale, the Cronbach’s Alpha coefficient was calculated for the seven dimensions of the scale and the scale as a whole. The results were shown in Table 2.

The reliability coefficients have a high degree of stability, and the results presented in Tables 1, 2 and confirmed the validity of the scale which was crucial for achieving the objectives of the current study. The respondents were requested to specify their agreement level with each statement on a 5-point Likert scale (5 = Always, 4 = often, 3 = sometimes, 2 = rarely, 1 = never). Based on the arithmetic means of the statements and the weighted means of the dimensions, the responses were classified into five levels of equal range (0.8 = (5–1)/5) as follows: Extra-large (more than 4.2), large (from 3.4 to 4.2), medium (from 2.6 to 3.4), a little (from 1.8 to 2.6), and none (less than 1.8).

The scale of psychological immunity was developed by reviewing several previous studies and reference (Al-Rifai, 2021; Al-Sahli and Olhawas, 2021; Shapan and Ahmed, 2020). It consists of five dimensions: Self-confidence, emotional control, psychological resilience, challenge, and optimism. The researcher created 20 statements that measure it, distributed among the five dimensions such as each dimension contains four statements.

As with the Family Support Scale, this scale was presented to a group of experts to assess its validity, wording, clarity, and cultural adaptation to the Saudi context. Furthermore, the scale was applied to a sample of (40) students to ensure its internal consistency and reliability, as given in Table 2 and Table 4, respectively. The internal consistency of the scale was checked using the Pearson correlation coefficient to determine relationships between statement scores in dimensions, ensuring coherence and consistency within dimensions as given in Table 4.


TABLE 4 Reliability coefficient of the physiological immunity scale using Cronbach’s alpha method.


	Dimensions
	Cronbach’s alpha

 

 	Self-confidence 	0.885


 	Emotional control 	0.901


 	Psychological resilience 	0.781


 	Challenge 	0.825


 	Optimism 	0.746


 	The scale as a total 	0.771




 

Results give high, positive, statistically significant correlation coefficients (at 0.01 level) between statement scores and total dimension scores, confirming consistency, homogeneity, and cohesion among items. Correlation coefficients were also calculated between the total score of the dimension and the total score of the scale, where obtained values were0.551, 0.504, 0.628, 0.730 and 0.631 for the dimensions of self-confidence, emotional control, psychological resilience, challenge, and optimism, respectively. These correlation coefficients between dimension scores and total scale score are high, positive, and statistically significant at 0.01 level, confirming item consistency and homogeneity (see Table 5).


TABLE 5 Results of validity of the internal consistency of the psychological immunity scale.


	Dimension
	X
	Correlation coefficient
	X
	Correlation coefficient

 

 	1. Self-confidence 	1 	0.573** 	3 	0.371**


 	2 	0.673** 	4 	0.376**


 	2. Emotional control 	1 	0.509** 	3 	0.541**


 	2 	0.389** 	4 	0.370**


 	3. Psychological resilience 	1 	0.443** 	3 	0.491**


 	2 	0.602** 	4 	0.419**


 	4. Challenge 	1 	0.728** 	3 	0.648**


 	2 	0.709** 	4 	0.605**


 	5. Optimism 	1 	0.442** 	3 	0.395**


 	2 	0.406** 	4 	0.489**





**Significance level at 0.01.
 

The researcher tested the measurement model, which consists of 20 measured variables representing the scores of the 20 items of the scale, along with 5 latent variables of the scale, using a structural equation model. The model tested is a five-factor model. The following Table 6 shows the goodness-of-fit indices for the five-factor model (see Figures 2, 3).


TABLE 6 Goodness-of-fit indices for the five-factor psychological resilience measurement model.


	Fit indices
	Value
	Ideal range

 

 	


X
2


 	322.115 	-


 	df 	134 	-


 	P 	0.000 	Greater than 0.05 (not significant)


 	CMIN/df 	2.404 	1–3


 	NFI 	0.916 	0.90 and above


 	IFI 	0.949 	0.90 and above


 	TLI 	0.927 	0.90 and above


 	CFI 	0.948 	0.90 and above


 	RMSEA 	0.05 	Less than 0.05





It is evident from the indices in the previous table that the goodness-of-fit indices values fell within the ideal range, where the value of Chi-square (X2) is 736.6, and the ratio of Chi-square to degrees of freedom (306) is 2.407. Additionally, the RMSEA index equals 0.05, the GFI index equals 0.912, the NFI index equals 0.953, the RFI index equals 0.942, the IFI index equals 0.972, the TLI index equals 0.965, and the CFI index equals 0.972. This indicates that the proposed seven-dimensional measurement model is consistent with the empirical data of the sample. The following figure illustrates the final form of the seven-dimensional measurement model.
 

[image: Path diagram illustrating relationships among support types, with labeled rectangles and ovals representing measured variables and latent constructs, respectively; arrows indicate directional influences and correlation coefficients are shown along paths.]

FIGURE 2
 The seven-factor measurement model of the family support scale.


[image: Path diagram illustrating relationships among observed variables (A1-A4, B5-B8, C9-C12, D13-D16, E17-E20) and five latent constructs: Self-confidence, Emotional control, Psychological resilience, Challenge, and Optimism, with standardized regression weights and covariances indicated by arrows and numeric values.]

FIGURE 3
 The five-factor measurement model of the psychological immunity scale.


To verify the stability of the psychological immunity scale, the Cronbach’s Alpha coefficient was calculated for the five dimensions of the scale and the scale as a whole. The results are shown in Table 4, where all correlation coefficients are acceptable to apply the scale for the sample members.

The statements of the scale were rated on a 5-point Likert-type scale (5 = strongly agree, 4 = agree, 3 = somewhat agree, 2 = disagree, 1 = strongly disagree). Based on the arithmetic means of the statements and the weighted means of the dimensions, the responses were classified into five levels of equal range (0.8 = (5–1)/5) as follows: Extra-large, large, medium, a little, and none.

Descriptive data were analyzed using SPSS software. Different statistical approaches were used to answer the questions of the study, such as frequencies and percentages, arithmetic means and standard deviations, Pearson correlation coefficient, Cronbach Alpha reliability coefficient and One-Way ANOVA analysis to verify differences according to the study variables.



Results

The first research question examined the level of family support among secondary school female students in Al-Kharj governorate, as shown in Table 7.


TABLE 7 Arithmetic means and standard deviations for the level of family support among secondary school female students.


	Dimension
	Arithmetic mean
	Standard deviation
	Level
	Ranking

 

 	Emotional support 	4.54 	0.784 	Very large 	3


 	Cognitive support 	4.37 	0.930 	Very large 	5


 	Social support 	4.35 	0.896 	Very large 	6


 	Behavioral support 	4.37 	1.022 	Very large 	5


 	Indicative support 	4.64 	0.742 	Very large 	2


 	Academic support 	4.45 	0.915 	Very large 	4


 	Material support 	4.67 	0.685 	Very large 	1


 	Grand total 	4.48 	0.77 	Very large




 

Results of Table 7 indicates that the arithmetic mean of the study sample members’ answers to the total of the family support scale reached (4.48), with a standard deviation of (0.77), and a level of (very large). Therefore, the level of family support provided to secondary school female students is very large.

The second research question investigated the level of psychological immunity among the sample members. The results are given in Table 8.


TABLE 8 Arithmetic means and standard deviations for the level of psychological immunity among secondary school female students.


	Dimension
	Arithmetic mean
	Standard deviation
	Level
	Ranking

 

 	Self-confidence 	3.02 	0.57 	Medium 	5


 	Emotional control 	3.46 	0.56 	Large 	1


 	Psychological resilience 	3.34 	0.6 	Medium 	2


 	Challenge 	3.187 	0.82 	Medium 	3


 	Optimism 	3.182 	0.48 	Medium 	4


 	Grand total 	3.23 	0.37 	Medium 	




 

It is clear from Table 8 that the arithmetic mean of the answers of the study sample members to the total of the psychological immunity scale reached (3.23), with a standard deviation of (0.37), and a (medium) level. Therefore, the level of psychological immunity among secondary school female students is a medium level.

The third research question explored the correlation between family support dimensions and the dimensions of psychological immunity, using Pearson correlation coefficient, among secondary school female students. The correlation was also calculated between the total sum of both family support scale and psychological immunity scale according to the female students’ answers. The results revealed that all values of the correlation coefficients between the students’ scores on the family support scale and their scores on the psychological immunity scale were negative, and that all values of the significance level were greater than the significance level of 0.05 (Table 9), which indicates that there is no correlation between the level of family support and the level of psychological immunity among secondary school students, for the total score, and for each dimension separately.


TABLE 9 Pearson correlation coefficient for the correlation between family support and psychological immunity among secondary school female students (N = 555).


	Dimension
	Emotional support
	Cognitive support
	Social suppose
	Behavioral support
	Counselling support
	Academic support
	Financial support
	Total family support

 

 	Self-confidence 	Pearson correlation 	−0.075 	−0.035 	−0.073 	−0.054 	−0.033 	−0.020 	−0.061 	−0.056


 	Sig. (2-tailed) 	0.079 	0.409 	0.084 	0.202 	0.431 	0.632 	0.155 	0.184


 	N 	555 	555 	555 	555 	555 	555 	555 	555


 	Emotional regulation 	Pearson correlation 	−0.065 	−0.014 	−0.039 	−0.045 	−0.056 	−0.052 	−0.046 	−0.050


 	Sig. (2-tailed) 	0.126 	0.751 	0.355 	0.293 	0.186 	0.222 	0.282 	0.243


 	N 	555 	555 	555 	555 	555 	555 	555 	555


 	Psychological resilience 	Pearson correlation 	−0.047 	−0.035 	−0.075 	−0.063 	−0.037 	−0.094 	−0.049 	−0.065


 	Sig. (2-tailed) 	0.271 	0.415 	0.079 	0.135 	0.380 	0.026 	0.250 	0.127


 	N 	555 	555 	555 	555 	555 	555 	555 	555


 	Challenge 	Pearson Correlation 	−0.037 	−0.037 	−0.020 	−0.051 	−0.029 	−0.016 	−0.021 	−0.033


 	Sig. (2-tailed) 	0.391 	0.383 	0.634 	0.234 	0.494 	0.703 	0.614 	0.434


 	N 	555 	555 	555 	555 	555 	555 	555 	555


 	Optimism 	Pearson correlation 	−0.013 	−0.041 	−0.028 	−0.020 	−0.014 	−0.029 	0.020 	−0.023


 	Sig. (2-tailed) 	0.765 	0.333 	0.516 	0.644 	0.740 	0.501 	0.638 	0.591


 	N 	555 	555 	555 	555 	555 	555 	555 	555


 	Total psychological immunity 	Pearson correlation 	−0.076 	−0.052 	−0.073 	−0.077 	−0.055 	−0.066 	−0.052 	−0.073


 	Sig. (2-tailed) 	0.072 	0.221 	0.085 	0.069 	0.193 	0.119 	0.222 	0.086




 

The fourth research question explored statistically significant differences (at 0.05 significance level) in the family support provided to secondary school female students due to the level of parental education. To verify the significance of the differences in the level of family support according to both mother’s and father’s educational level, an analysis of One-Way ANOVA test was used. One-Way ANOVA has a set of conditions that must be met to ensure the validity of the statistical results. The following Table 10 shows the verification of the most important of these conditions.


TABLE 10 Skewness and kurtosis coefficients and Levene’s test for homogeneity of variance.


	Statistics
	Variables
	Skewness
	Kurtosis
	Levene’s test value
	Leven’s test significance

 

 	Family support 	Emotional support 	−1.228 	1.994 	16.535 	0.000


 	Cognitive support 	−0.312 	−0.568 	1.857 	0.142


 	Social support 	−0.358 	−0.580 	0.145 	0.933


 	Behavioral support 	−0.360 	−0.508 	0.743 	0.529


 	Guidance support 	−1.111 	0.931 	3.294 	0.024


 	Academic support 	−0.429 	−0.813 	2.387 	0.074


 	Indicative support 	−0.949 	0.269 	3.684 	0.015


 	Overall family support 	−0.630 	−0.172 	0.936 	0.427


 	Psychological immunity 	Self-confidence 	0.601 	0.057 	0.659 	0.580


 	Emotional control 	−0.199 	0.285 	1.541 	0.209


 	Psychological resilience 	0.354 	0.185 	0.762 	0.518


 	Challenge 	0.100 	−0.941 	0.276 	0.842


 	Optimism 	0.698 	1.759 	0.182 	0.909


 	Overall psychological resilience 	0.427 	−0.275 	1.390 	0.250




 

It is evident from the previous table that the data for the research variables are approximately normally distributed based on the skewness and kurtosis coefficients, as the skewness and kurtosis coefficients for these variables fall within ±1 for most values. Additionally, it is clear that the values of Levene’s test for homogeneity of variance, most of which are non-significant, indicate homogeneity of the data among the comparison groups.

The results of the statistical analysis showed that the values of (F) are not statistically significant at the significance level (0.05) in all dimensions of family support and in the total score as well, which means that there are no statistically significant differences at the significance level (0.05) in the level of family support provided to secondary school female students attributable to the variables of the educational level of the mother and father.

The fifth research question investigated statistically significant differences (at 0.05 significance level) in the family support provided to secondary school female students due to the marital status of the parents. The results showed that the values of (F) are not statistically significant at the significance level (0.05) in all dimensions of family support, and in the total score as well, which means that there are no statistically significant differences at the significance level (0.05) in the level of family support provided to the individuals of the study sample attributable to the social status of the parents.

The sixth research question investigated statistically significant differences (at 0.05 significance level) in the psychological immunity provided to secondary school female students due to the academic achievement variable. Results are shown in Table 11.


TABLE 11 Results of the analysis of one-way ANOVA test for the sample members’ responses to the psychological immunity scale according to the academic achievement variable.


	Academic achievement
	Number
	Axis
	Source of variance
	Sum of squares
	Df
	F value
	Value significance
	η2
	Decision

 

 	Excellent 	327 	Self-confidence 	Between groups 	35.895 	4 	1.707 	0.147 	0.012 	Not significant


 	Very good 	169 	Within groups 	2891.618 	550


 	Good 	39 	Total 	2927.514 	554


 	Pass 	15


 	Others 	5


 	Excellent 	327 	Emotional control 	Between groups 	37.845 	4 	1.885 	0.112 	0.013 	Not significant


 	Very good 	169 	Within groups 	2760.883 	550


 	Good 	39 	Total 	2798.728 	554


 	Pass 	15


 	Others 	5


 	Excellent 	327 	اPsychological resilience 	Between groups 	33.387 	4 	1.454 	0.215 	0.010 	Not Significant


 	Very good 	169 	Within groups 	3156.909 	550


 	Good 	39 	Total 	3190.295 	554


 	Pass 	15


 	Others 	5


 	Excellent 	327 	Challenge 	Between groups 	384.199 	4 	9.319 	0.000 	0.063 	Significant


 	Very good 	169 	Within groups 	5668.979 	550


 	Good 	39 	Total 	6053.178 	554


 	Pass 	15


 	Others 	5


 	Excellent 	327 	Optimism 	Between groups 	41.023 	4 	2.748 	0.028 	0.019 	Significant


 	Very good 	169 	Within groups 	2052.894 	550


 	Good 	39 	Total 	2093.917 	554


 	Pass 	15


 	Others 	5


 	Excellent 	327 	Grand total 	Between groups 	772.974 	4 	3.459 	0.008 	0.024 	Significant


 	Very good 	169 	Within groups 	30724.781 	550


 	Good 	39 	Total 	31497.755 	554


 	Pass 	15


 	Others 	5




 

It is noted from Table 11 that the (F) values are statistically significant values at the significance level (0.05) in two dimensions (challenge and optimism) of psychological immunity and in the overall total as well. This calls for the use of the Scheffé test to verify the direction of the differences and the reliability of their significance. The results are shown in Table 12.


TABLE 12 Scheffé test results for the significance of the differences between the responses of the study sample members on the psychological immunity scale according to the academic achievement variable.


	Dimensions
	(I) Achievement
	(J) Achievement
	Difference between the two means
	Significance level

 

 	Total challenge 	1 	2 	1.600 	0.920


 	3 	1.421 	0.929


 	4 	0.618 	0.996


 	5 	−0.810 	0.989


 	2 	1 	−1.600 	0.920


 	3 	−0.179 	1.000


 	4 	−0.982 	0.863


 	5 	−2.410 	0.090


 	3 	1 	−1.421 	0.929


 	2 	0.179 	1.000


 	4 	−0.803 	0.739


 	5 	−2.230 	0.052


 	4 	1 	−0.618 	0.996


 	2 	0.982 	0.863


 	3 	0.803 	0.739


 	5 	−1.428 	0.060


 	Total optimism 	1 	2 	0.067 	1.000


 	3 	−1.400 	0.676


 	4 	−0.956 	0.880


 	5 	−1.256 	0.721


 	2 	1 	−0.067 	1.000


 	3 	−1.467 	0.183


 	4 	−1.023 	0.426


 	5 	−1.323 	0.153


 	3 	1 	1.400 	0.676


 	2 	1.467 	0.183


 	4 	0.444 	0.796


 	5 	0.144 	0.996


 	4 	1 	0.956 	0.880


 	2 	1.023 	0.426


 	3 	−0.444 	0.796


 	5 	−0.300 	0.612


 	5 	1 	1.256 	0.721


 	2 	1.323 	0.153


 	3 	−0.144 	0.996


 	4 	0.300 	0.612




 

The results presented in the Table above indicate that all significance values between the levels of academic achievement (two-two) are values that are not statistically significant. This indicates that there are no statistically significant differences at the significance level (0.05) at the level of psychological immunity among female secondary school students due to the academic achievement variable.



Discussion

This research was conducted with the main aim of exploring the relationship between family support and the level of psychological immunity among 255 female secondary school students in Al-Kharj Governorate in Saudi Arabia. The study met also other sub-objectives and effectively addressed the main research aim. The initial step was to estimate the levels of both family support and psychological immunity among the female students. The differences in the family support provided to secondary school female students due to demographic variables (level of parental education, marital status of the parents and marital status of the parents) were also investigated. Furthermore, this study explored differences at the level of psychological immunity among female secondary school female students due to the academic achievement variable.

The study findings suggest a very high level for all seven dimensions of family support scale, with close arithmetic means, the order of importance of these dimensions as reported by the sample member is as follows: The dimension (material support) came in the first place at a level of (very large) with a mean of (4.67) and a standard deviation of (0.685). The dimension (indicative support) ranked in the second place with a level of (very large) with a mean of (4.64) and a standard deviation of (0.742). The dimension (emotional support) came in the third place with a level of (very large) and an arithmetic mean of (4.54), and a standard deviation of (0.784). The dimension (academic support) ranked in the fourth place with a level of (very large) and arithmetic mean of (4.45) and a standard deviation of (0.915). In fifth place were the dimensions (cognitive support) and (behavioral support) at a level of (very large) with an arithmetic mean of (4.37) and a standard deviation of (1.022) for the cognitive dimension, and (1.022) for behavioral support. The dimension (social support) ranked at last with a level (very large) as well, with an arithmetic mean of (4.35) and a standard deviation of (0.896). The previous result can be explained according to the nature of Saudi society, and it is based on preserving the family and fulfilling all its duties towards its children. Therefore, the study sample items expressed the high level of family support for them, as it was very high in all its dimensions. This is due to their feeling that the family is supporting them in all different life situations, and providing all the support, care and attention they need. The previous result can also be interpreted in light of the functional theory, which emphasized the functions of interconnected relationships in the network of social relationships that surround the individual, and which work to support them in the difficult situations and circumstances that they are exposed to in their social environment. In the framework of the current study, the family represents the smallest social unit in society, whose members interact o perform the functions required of it to help each other in difficult situations and circumstances. This is consistent with Amer’s (2022) study which emphasized that perceived family support contributes positively to an individual’s ability to confront all life stresses.

An important consideration related to these results (Table 7) is the potential presence of a ceiling effect in the family support scale. The overall mean for family support across the sample was 4.48 out of 5, a level classified as “very high.” The means for all sub-dimensions ranged between 4.35 and 4.67, with relatively small standard deviations, indicating that the majority of students’ responses tended toward very high values, with limited variance in responses. The ceiling effect refers to the accumulation of individuals’ responses near the upper limit of the scale, leaving little room for differentiation between their actual levels (Wang et al., 2008). In light of the results of this study, the significant increase in means may mean that the scale was unable to capture subtle differences among students in their perceived levels of family support, as most of them scored close to the upper limit. This, in turn, may reduce the discriminatory power of the instrument and mask potential differences within the sample. Although these results can be interpreted positively—reflecting students’ perceptions of high levels of family support across all dimensions—they also raise some methodological concerns. Most notably, the presence of a ceiling effect may limit the ability to detect the strength of the correlation between family support and other psychological variables, such as psychological resilience, due to the low variance in family support scores.

The study revealed a medium level of psychological immunity among secondary school female students, where the dimension of (emotional control) ranked first at a level of (large) with a mean of (3.46) and a standard deviation of (0.56), the dimension of (psychological resilience) came in the second place at a level of (medium) with a mean of (3.34) and a standard deviation of (0.6) and the dimension of (challenge) came in the third place with a level of (medium) and an arithmetic mean of (3.187) and a standard deviation of (0.82). In fourth place came the dimension (optimism) with a level of (medium) and an arithmetic mean of (3.182) and a standard deviation of (0.6, 0.48). Finally, the dimension of (self-confidence) ranked at an (medium) level, with an arithmetic mean of (3.02) and a standard deviation of (0.57). This finding can be explained by the nature of the stage that the subjects of the study sample are going through, which is characterized by many physiological and social changes that occur to them, as well as the emergence of some problems as a result of thinking about the next stage, which is the university stage, as female students are confused about their future, which may cause some psychological problems. This is consistent with what Ramachandran (2012) indicated that this stage is noisy, emotional, and turbulent. Furthermore, our finding also agrees with the study of Khoja and Al-Kashki (2019), which proved that secondary school female students have a lower level of psychological immunity than middle school female students. This is due to the many changes that occur to them at this age.

The investigation of the relationship between family support dimensions and the dimensions of psychological immunity did not exhibit correlations between the level of family support and the level of psychological immunity among secondary school female students, for the total, and for each dimension separately. A result that can be explained by the difference between the level of family support among the subjects of the study sample and their level of psychological immunity, according to the results of the first and second questions, as the level of family support was very high while the level of psychological immunity was medium. This is attributable to the nature of the stage they are going through and the family feels its specialty. Therefore, it works to provide more support to female students, as a result of their going through a number of pressures and changes that accompany this age stage—especially since it is a transitional stage between school education and university education. Moreover, the previous result can also be interpreted in light of the attachment theory in which Bowlby et al. (1992) hypothesized that individuals who have natural bonds with others are more secure and self-reliant than those who lack these bonds, as the individual becomes vulnerable to many problems and crises that they face in the social environment surrounding them (Daoudi, 2018). Therefore, the reliance of female students on the very high level of support from their families makes them not depend much on themselves with regard to achieving the dimensions of their psychological immunity. Moreover, the present research suggests that psychological immunity may be shaped more by personal or social influences than by family dynamics per se. Cultural changes, developing independence during adolescence, or educational constraints may also play a role in this finding. However, our findings contradict other research (Khoja and Al-Kashki, 2019; Youssef, 2022) that has indicated a relationship between family support and students’ levels of psychological immunity. It worth noting that in contemporary Saudi society, particularly among youth, there appears to be a shift toward the influence of peers or social/digital media on psychological immunity rather than relying on family support. Students may also face psychological stressors stemming from academic or societal demands, which may be difficult to alleviate with family support alone. Despite the collectivist culture in Saudi Arabia that prioritizes family, the nature of the support provided may not align with students’ psychological needs (e.g., emotional understanding versus practical assistance or supervision).

This research showed that there are no statistically significant differences at the level of family support provided to the subjects of the study sample attributable to the variable of the educational level of the parents, which can be explained by the nature of Saudi society, which is based on parents’ commitment to their duties towards their children, regardless of their educational level. Therefore, the family works to take care of its children and provide everything they need. This differs from the result of the study of Badir (2013), which demonstrated the presence of statistically significant differences in the family support directed to members of the study sample depending on the variable of the educational level of the parents. The difference may be attributable to the results of the two studies to the difference in the stage that was addressed in each of them. That is the study of Badir (2013) dealt with family support for children in the university stage, as the children have begun the journey of independence from the family at this stage, while the current study dealt with female students in the secondary stage. Additionally, no statistically significant differences at the significance at the level of family support provided to the members of the study sample due to the marital status of the parents were obtained. This result can be explained by the fact that the parents’ feeling of the commitment of providing support to their children is not affected by the fact that they are married or separated. They may feel greater responsibility by providing greater support in the event of separation, or in the event of the loss of a parent. So the father or mother feels that he or she must compensate their children for what it was lost to the other party, whether through divorce, death, or separation. In addition, this result can also be interpreted in light of the attachment theory, which focused on guiding the individual and helping him use the sources of support and support available to him. This is in order to avoid the negative effects that they may be exposed to in the social environment surrounding them, and to provide him with positive methods to confront these effects. This is what parents try to do with their children, regardless of their marital status. Our finding is consistent with the result of the study of Khoja and Al-Kashki (2019), which found that there are no differences in the family climate attributable to the marital status of the parents.

The exploration of the statistically significant differences in the psychological immunity provided to secondary school female students due to the academic achievement variable revealed statistically significant differences in two dimensions (challenge and optimism) of psychological immunity and in the overall total as well. However, the use of the Scheffé did not indicate significance values between the levels of academic achievement (two-two) are values that are not statistically significant. This result can be explained by the fact that the subjects of the study sample at this stage are exposed to some social and psychological problems and difficulties as a result of the changes they are experiencing. This applies to all female students regardless of their level of achievement, and accordingly they may not differ in the psychological characteristics and personal abilities that help them to face these difficulties and problems. This indicates that the psychological immunity of female students does not differ according to their level of achievement.



Conclusion

This study aimed to examine the link between family support and psychological immunity among 555 secondary school female students in Al-Kharj governorate. Scales were created for data collection. The study found that secondary school female students receive high family support but have a medium level of psychological immunity. In addition, it was revealed that there are no statistical differences in family support based on parents’ education or marital status. Furthermore, academic achievement does not significantly impact psychological immunity levels.



Recommendations

In light of the previous results, the study recommends cooperation between different community institutions to enhance the level of psychological immunity among female students in secondary school. It is recommended also to organize school events and activities at the secondary level to develop the level of psychological immunity among secondary school students. There is also a need to design and prepare training programs for female student counselors at the secondary level to provide everything necessary to raise the level of psychological immunity among female students. Further, it is highly recommended to conduct a study to identify the techniques and methods used by secondary school female students in dealing with the problems they face at this stage. Furthermore, to overcome the observed ceiling effect in the family support scale, future studies could seek to develop the scale to include items that are more capable of discriminating at higher levels of family support. Qualitative methods or a mixed-methods approach could also be used to provide a deeper understanding of the subtle differences in family support that quantitative measurement tools alone may not be able to capture. As practical implications, resilience training, peer support programs, or family-school partnership activities are recommended.



Limitations

This study was limited in term of including only secondary school female students in Al-Kharj governorate. The survey was conducted during five months (from 12-20-2023 to 5-20-2024). The study used only scales as tools: a scale of family support and a scale of physiological immunity. In addition, the data is self-reported and therefore prone to social bias. Furthermore, the sample is limited to one region and only includes females. Additionally, a cross-sectional design cannot show causality.
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This perspective argues that supporting child and adolescent mental health in schools requires classrooms that foster belonging, engagement, and agency for every learner. Upon reading this article, we propose that the research field explores more rigorously into the connections between classroom engagement, playful learning, inclusion, and sense of belonging. In this perspective, the concept of belonging is central to the idea of mental health. Our viewpoint is that playful learning is a promising pathway to support students who report feeling excluded or unsupported in their classroom. While perhaps not a cure-all for all students in all classrooms, it is an area that rightfully deserves more attention as its impact can go beyond the classroom wall. We propose further exploration of the intersection between classroom engagement, playful learning, inclusion, and sense of belonging specifically for primary and secondary school students. By grounding learning in joyful, hands-on, and collaborative experiences, playful approaches can offer a practical means of increasing belonging within the classroom. Drawing on classroom practice and product development, including examples such as LEGO Education Science, we explore how playful learning can support the core learning domains of education into safe and supportive environments that nurture both cognitive and emotional growth. Much like the topic of science itself, the intersectionality between inclusion, learning through play, and belonging is still evolving. In the following pages, we'll explore opportunities for educators, researchers, and policymakers to build systems that reduce teacher burden while strengthening inclusion and engagement. We point to the need for accessible practices and ready-to-use resources that allow teachers to implement playful learning without additional workload. Finally, we outline directions for research and collaboration to further understand and scale approaches that simultaneously advance learning, inclusion, and belonging.
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Introduction

Classrooms across the world are more diverse than ever. They bring together learners with different cultural backgrounds, linguistic capabilities, prior knowledge, and neurodivergent profiles. Yet many schools still rely on one-size-fits-all approaches: uniform pacing, standardized instruction, and expectations that all learners engage in the same way. This rigidity contributes not only to academic disengagement but also to heightened stress and feelings of exclusion. Students may internalize feelings of inadequacy, perceiving themselves as separate from the broader classroom and community context, rather than experiencing a sense of belonging. It is our view that belonging is defined as part of students’ experiencing a sense of being accepted, valued, and able to participate meaningfully in the classroom and is an important subset of their broader mental health and well-being.

Today's classrooms are markedly diverse: in the United States, about 49.6 million students attend public schools (1), and roughly 7.5 million (15%) receive additional supports and services (2). Research shows wide variation in motivation and modes of engagement (3, 4), and learners with disabilities or additional needs must be intentionally included in the learning experience (5, 6). To include all students and provide appropriate supports, it is important to identify specific needs and challenges, which requires naming common needs—e.g., specific learning disabilities, speech or language impairments, health impairments, autism spectrum disorder, developmental delay, intellectual disability, emotional disturbance, and hearing impairment (7)—and aligning supports accordingly. “Specific learning disability” is defined as “a disorder in one or more of the basic psychological processes involved in understanding or using spoken or written language that may manifest itself in an imperfect ability to listen, think, speak, read, write, spell, or do mathematical calculations” (8); examples include dyslexia (reading), dysgraphia (impairment in written expression), and dyscalculia (mathematics) (9).

Teachers find themselves at the center of this dilemma. They are expected to differentiate for increasingly diverse learners while facing constraints of time, accountability pressures, and limited resources. This load is unsustainable and risks driving burnout while leaving the underlying structural issues unaddressed.

What is needed are pedagogical pathways that simultaneously support student engagement, belonging, and well-being, while being feasible for teachers to implement.

Playful learning has emerged as a promising pathway. Defined by joy, meaning, active engagement, iteration, and social interaction (10), playful learning offers more than enrichment: it provides a structured approach that integrates learning, inclusion, and psychosocial support. Playful learning, while part of the play spectrum, is a separate category of play. This is a category reserved for the education space and is often embedded in various pedagogical approaches, including active learning, inquiry-based learning, problem-based learning, project-based learning and the list goes on.


The case for inclusive and engaging classrooms

This underscores the necessity of comprehending engagement within the classroom context. Engagement, which functions as a mechanism influencing both learning and a sense of belonging, also serves as an observable indicator of classroom activities. It can be analysed through the dimensions of physical, cognitive, and affective involvement. This multi-level unengagement is a robust predictor of positive academic outcomes (11–14), while disengagement is linked to disaffection, dropout, and academic failure (15). As students mature, the ties between classroom engagement and mental health become more pronounced (16). Engagement is also greater belonging and productivity (15).

A critical dimension of engagement is ensuring that learning environments are inclusive of all students. Because students cannot engage if they are excluded, inclusion is a precondition for engagement (17).

Taken together, these realities indicate a necessary shift away from one-size-fits-all methodologies and toward intentionally inclusive practice that also bolster students’ mental health (18–20). Inclusion helps ensure that all learners receive the supports they need (21). In practical terms, teachers are expected to differentiate—to “ensure all learners have the support they need” (22). Differentiation entails proactive adjustments to curricula, methods, resources, activities, and products to meet diverse needs (23), with materials and approaches evolving as cohorts change; this can mean revisiting goals, content, pace, progression, and working methods over time (24).

This task can be overwhelming for teachers. Given persistent challenges in teacher retention, there is an opportunity to alleviate some of teachers’ physical and mental workload (25–28). Even so, students must feel supported: nearly half report that clear explanations would have a major impact on their motivation in math, science, engineering, and technology courses (22). When teachers meet students where they are, they foster high-quality relationships characterized by closeness and low conflict, which positively affects academic motivation (29–32).



Playful learning as a potential pathway

Classrooms that strive for inclusion and academic rigor need designs that invite every learner to participate, sustain motivation, and feel safe enough to take intellectual risks. Addressing these intertwined challenges requires pedagogical models that make engagement and inclusion sustainable for teachers while advancing motivation and mental health for students. Playful learning, embedded in everyday lessons, offers a promising model—fostering creativity and engagement while meeting diverse needs within the same classroom.

When lessons are intentionally planned so that curiosity, exploration, social interaction, and iteration are designed for, students are more likely to engage, experience belonging, and build the self-regulatory skills that protect mental health—without lowering expectations for learning (10, 33). A long tradition of evidence shows that play is a context for coping and self-regulation (34–38). Meta-analyses of play therapy report reliable benefits for children's internalizing and externalizing difficulties and improved adjustment and relationships (39, 40). In everyday classrooms, this translates into structured opportunities to explore, test, and revise—especially with hands-on materials—so students can externalize thinking, regain a sense of control, and re-engage after challenges.

Two design frameworks help teachers operationalize this approach. First, the play spectrum situates pedagogy on a continuum—from explicit instruction through guided play to free play—so teachers can move fluidly among modes as concepts, learner needs, and emotional demands shift (33). Second, the framework from Learning through Play specifies five mutually reinforcing features—joy, meaning, active engagement, iteration, and social interaction—that teachers can plan for in each lesson, creating predictable, inclusive cycles of exploration and reflection that help regulate uncertainty and sustain attention (10). These sit comfortably alongside inquiry models such as the 5E framework and with autonomy-supportive instruction, both linked to higher motivation and achievement (41–43).

Agency is pivotal for inclusion and belonging. When students experience consequential but bounded choices—how to approach a task, which representation to use, when to iterate—they develop competence and ownership. Classic theory and meta-analytic evidence show that structured choice increases intrinsic motivation and performance, especially when choices are meaningful and aligned to clear goals (3, 44). Hands-on materials (manipulatives, construction kits, lab equipment) are powerful in this regard: meta-analytic and synthesis work in science education shows that concrete, well-scaffolded activity improves conceptual understanding when it is instructionally meaningful and embedded in reflection rather than decorative add-ons (45–47). In practice, it means meeting students where they are in their learning journey and teachers respecting students’ current knowledge—often summarized as “essential for some, beneficial for all.”



Limitations on work

Facilitating playful learning isn't a one-size-fits-all solution, nor will it quickly transform classroom culture or educational norms. Implementing guided play, which requires balancing student agency with structured guidance, presents significant challenges for teachers. It is crucial not to underestimate the complexity of this undertaking. Changing school culture involves navigating entrenched practices and beliefs, making it akin to the broader difficulties faced in change management across various fields. Unfortunately, research on how to effectively manage these shifts in pedagogy is limited, highlighting a need for the academic community to explore these areas more comprehensively.

On the other side of this, we know that playful learning anecdotally engages students. The anecdotal stories of students feeling more motivated to learn, not realizing they were learning while in an activity, and not wanting to stop when time was up abound. However, ample opportunities still exist for more quantitative research or longitudinal studies to deepen and extend this field.



Illustrative example from science education

With this information in mind, we’d like to offer an example of inclusive, playful learning experiences that offer a sense of belonging to students. In looking to find similar products, it is difficult to find learning experiences that have inclusion and differentiation included from the start of the design experience. It is necessary to look for products and learning experiences that are designed for the general education classrooms and include the inclusion and differentiation from the beginning of the product development. This is in direct contrast to several differentiation and accessibility options that make an existing learning experience accessible.

The design of LEGO® Education Science illustrates how playful learning, inclusion, and the integration of Universal Design for Learning can be woven into structured classroom practice. By embracing the UDL framework, educators can design lessons that not only meet content-specific goals but also foster engagement, collaboration, and creativity among all students. The structured yet flexible approach of the 5E Instructional Model, combined with hands-on materials and the inquiry-driven nature of LEGO Education Science, empowers learners to explore scientific concepts actively and meaningfully.


	Visual Supports: Tactile minifigures aid visually impaired users, aligning with UDL by offering multiple engagement methods and enhancing accessibility.

	Progress Tracking: A progress bar in lessons helps students, especially those with autism, understand their learning journey, reducing anxiety and providing structure.

	Consistent Structure: The 5E instructional model creates predictability, aiding students who struggle with transitions and allowing them to focus better.

	Segmented Learning: Lessons are broken down to accommodate varying processing speeds, with extended segments for collaborative activities.

	Multi-Modal Instruction: Content is delivered through visual, written, and oral methods, supporting diverse language development and enhancing engagement.

	Vocabulary in Context: New terms are introduced with definitions, aiding students with dyslexia and English language learners in comprehension.

	Flexible Assessment: Adaptable lesson plans encourage a growth mindset, allowing students to learn from failures.

	Real-World Relevance: Connections to real-world applications help underrepresented students see themselves in STEM fields, increasing motivation.

	Physicality of LEGO: The hands-on experience builds fine motor skills and allows for varied expression through manipulation of LEGO bricks.

	Intentionality in Teaching: Teachers have the flexibility to adapt lessons, fostering an inclusive environment for all learners.





Not a single solution but a practice to incorporate into teaching

The world of education does not stop and wait for research to catch up with practice. The class bell doesn't wait for new practices to be disseminated. While research continues to evolve, it is necessary to look to concrete strategies and tactics teachers can use in the classroom to propel inclusion and engagement in the classroom. An often-repeated chorus is that teachers know their students the best and know what those students need to learn. Teachers will spend approximately 1,200 h with their students each year (48). This is an incredible amount of time that teachers have to get to know their students, including the best way each student learns.

Individual teachers can spur change within their classrooms, which is powerful and transformative. Teachers can differentiate and support on a student-by-student basis but as we've noted, the cognitive and emotional load becomes heavy. How do we move toward an educational landscape that is high-quality, enables every student to succeed, and does not add to teachers' work? Perhaps the first area to examine is the teacher's role itself. As mentioned above, the workload of teachers is immense, and the cognitive weight of that should not be underestimated. Teachers face competing priorities that extend far beyond the confines of the classroom.

The materials that are produced for the classroom must be created in a way that supports students holistically. This means embedding the Universal Design for Learning guidelines from the beginning and not attempting to retroactively align. The ready-to-use inclusive materials must include multiple means of engagement, representation, and action and expression of both the content and the responses to the content. For teachers to be able to support students, then the tools they are equipped with must be ready-to-go right out of the box. By using such features as visual scaffolds, multimodal interactions, and varied forms of expression, teachers can focus on their students rather than redesigning their materials.

The responsibility of differentiation and adaptation should not rest solely on the shoulders of teachers. Instead, it is imperative that those involved in curriculum and content development take on this challenge. To truly enhance the learning experience, we must amplify diverse voices in the development process. There is a wealth of expertise and experience globally, particularly from the disability community, which can significantly inform our practices. The phrase “nothing about us without us” resonates deeply here, emphasizing that individuals with disabilities must be actively involved in decisions that affect their education. This principle is echoed in the Convention on the Rights of Persons with Disabilities (CRPD), which advocates full participation and inclusion in society.

Related to this, it is important for teachers to engage in high-quality professional learning experiences that go beyond passive information reception. Instead, teachers should experience the same high-quality, multi-modal learning opportunities, like those that are most effective for their students.

It is time for curriculum developers to produce and disseminate materials and learning experiences that do not require additional scaffolding, augmentation, or adjustments. Creating curriculum that includes options for differentiation and inclusion does not adequately meet the need. This requires looking towards the future to agitate.




Discussion: future directions

Perhaps the most pressing future work within this area is the need to build upon the existing research and develop a more substantial link between engagement, inclusive classrooms, and belonging. While this perspective has begun the task of linking the three topics together, bridging the gaps with playful learning, more, explicit research, both desk research and field study, is needed. It should also be noted that this research should not be isolated to early childhood education, a field filled with research on play. Instead, it is imperative to look at inclusion, engagement, and belonging from a variety of viewpoints, including students (elementary, middle, and high school), teachers and educators, and parents. This multi-faceted approach will allow the most comprehensive overview and deepen the understanding of this intersection.

To deepen understanding in this area, the principle “nothing about us without us” is crucial. It's essential to ensure that all students’ voices are actively heard, including those who are neurotypical and those with disabilities. Equity must be integrated from the outset, emphasizing co-design with disability communities. Engaging with student disability communities allows their experiences and insights to shape the learning environment.

Supporting students effectively requires interdisciplinary collaboration across fields like education, psychology, and pediatric and adolescent mental health. This collaboration should include classroom ethnography, physiological stress measures, and student co-creation.

Evidence suggests that inclusive pedagogy and a sense of belonging are mutually beneficial and reinforcing in classrooms. However, more concrete connections and examples are needed to advance this field of research. Playful learning fosters a protective climate by providing routine opportunities for social interaction, meaningful choices, and low-stakes iteration, all while maintaining high expectations. This includes the discussion and grappling with of two key questions:


	What are the key observable behaviors and characteristics that define inclusive, playful learning in real classrooms and how do they vary across context?

	If a student is meaningfully engaged in the classroom, what does that mean in terms of their mental health, self-image, and desire to attend school?



Real change requires a dual pathway. At classroom level, predictable inquiry routines (e.g., 5E), multimodal access, and small, consequential choices can normalize participation and reduce performance anxiety. At system level, procurement criteria that require UDL by design, professional learning that models playful pedagogy, and accountability that attends to belonging and classroom climate—alongside academics—can make these practices sustainable rather than additive.

Taken together, playful learning is not an enrichment sidebar but a coherent approach that integrates engagement, inclusion, and well-being. Embedding playful pedagogy through UDL and equipping teachers with ready-to-use materials and predictable routines offers a feasible route to classrooms where learners feel they belong, can take intellectual risks, and are more likely to thrive academically and emotionally.
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Age (years) 14.62 1.70 14.67 1.69 14.61 172 022 14.54 1.68 0.00 1454 172 0.04
US-born 0.94 0.24 0.98 0.14 0.95 0.21 <0.001 091 029 <0.001 0.72 045 <0.001

Self-reported health

Excellent or very good health 0.84 0.36 0.88 0.32 0.81 0.39 <0.001 0.76 0.43 <0.001 0.88 0.32 0.88

Good health 0.12 0.33 0.09 0.29 0.15 0.36 <0.001 0.19 0.39 <0.001 0.10 0.30 0.34

Fair or poor health 0.03 0.17 0.02 0.16 0.03 0.18 0.12 0.05 022 <0.001 0.02 0.13 0.14
Never felt depressed 0.62 0.49 0.57 0.50 0.72 0.45 <0.001 0.68 0.47 <0.001 0.69 0.46 <0.001

Family income

<100% federal poverty line (FPL) 0.11 0.32 0.06 0.24 022 0.41 <0.001 0.19 0.39 <0.001 0.08 027 0.12
100-200% FPL 0.20 0.40 0.13 0.34 0.27 0.45 <0.001 0.32 0.47 <0.001 0.17 0.37 0.02
200-400% FPL 0.30 0.46 0.31 0.46 0.29 0.46 0.34 0.31 0.46 0.83 0.28 0.45 0.07
Above 400% FPL 0.38 0.49 0.50 0.50 0.22 0.41 <0.001 0.19 0.39 <0.001 0.48 0.50 0.48

Highest education of parents

No high school 0.07 0.25 0.02 0.14 0.05 022 <0.001 0.18 0.39 <0.001 0.03 0.18 0.01
High school 0.30 0.46 024 0.43 0.42 0.49 <0.001 0.41 0.49 <0.001 0.16 0.36 <0.001
College 0.40 0.49 0.45 0.50 0.36 0.48 <0.001 0.30 0.46 <0.001 0.43 0.50 0.31
Graduate school 022 041 027 044 0.16 037 <0.001 0.10 030 <0.001 035 048 <0.001
Parent marital status: married 0.61 049 0.68 047 0.32 047 <0.001 0.54 050 <0.001 0.80 0.40 <0.001
Insurance
Uninsured 0.05 0.22 0.03 0.18 0.04 0.19 033 0.10 029 <0.001 0.03 0.17 0.82
Private insurance 0.62 0.48 0.75 0.43 0.44 0.50 <0.001 041 0.49 <0.001 0.72 0.45 0.05
Public insurance 0.30 0.46 0.19 0.39 0.49 0.50 <0.001 0.47 0.50 <0.001 0.24 0.42 <0.001
Other insurance 0.03 0.16 0.03 0.17 0.04 0.18 029 0.02 0.15 0.13 0.02 0.13 0.04
Rural 0.14 035 0.20 0.40 0.09 0.28 <0.001 0.06 024 <0.001 0.02 0.15 <0.001

Mean unit 100% unless indicated otherwise. std, standard deviation. p-value, white adolescents served as the reference group. Data, our study used the 2019-2022 National Health Interview Survey’s (NHIS) Sample Child Interview and focused on adolescents
aged 12-17.

“The “Emotional/Social Support” measure was available only in 2021 and 2022. The total analytic sample was N = 5,393, including 2,864 White, 606 Black, 1,499 Hispanic, and 424 Asian adolescents.

“The “Community Support” measure was also available only in 2021 and 2022. The total sample was N = 5,372, including 2,858 White, 604 Black, 1,487 Hispanic, and 423 Asian adolescents.

©The “Had Virtual Medical Appointment” measure was available beginning in 2020. The total sample for this measure was N = 6,117, including 3,296 White, 671 Black, 1,667 Hispanic, and 483 Asian adolescents.
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Self-reported health

Fair and poor health reference reference reference

Excellent or very good 0.25 0.18 0.35 <0.001 0.32 0.23 0.45 <0.001 0.24 0.17 0.34 <0.001
health

Good health 0.48 033 0.71 <0.001 0.59 042 0.84 <0.001 048 0.33 0.72 <0.001
Never felt depressed 027 023 0.31 <0.001 0.16 0.14 0.19 <0.001 0.16 0.12 020 <0.001

Family income

<100% FPL reference reference reference
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200%—400% FPL 1.02 0.74 1.40 0.91 1.32 0.99 1.76 0.06 1.09 0.75 1.59 0.65
Above 400% FPL 121 0.86 1.68 027 1.60 117 220 <0.001 1.46 0.96 221 ‘ 0.08

Highest education of parents

No high school reference reference reference

High school 118 0.81 173 0.38 0.87 0.62 1.20 0.39 0.96 0.60 1.53 0.85
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Insurance
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Data, Our study used the 2019-2022 National Health Interview Survey’s (NHIS) Sample Child Interview and focused on adolescents aged 12 to 17. “Emotional/social support” measure was
only available in 2021 and 2022, and “had virtual medical appointment” measure was only available since 2020.
The sample size of the regressions N = 10,715, and weighted N = 92,789,424.
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