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Background: Mindfulness-based interventions (MBIs) constitute a promising option to alleviate psychological symptoms in students with psychiatric disorders.

Objective: This study evaluated the impact of a MBI on psychological symptoms of elementary school students with psychiatric disorders in a special education curriculum.

Method: A series of n-of-1 trials with an experimental A-B-A design and 10 assessment time-points was used. Participants were two special education classrooms of elementary school students (Group A, n = 7; Group B, n = 6; ntotal = 13) and their teachers.

Results: Analyses showed that, at follow-up, students from Group A reported significant decreases in inattention and a trend (p = 0.051) was observed in anxiety symptoms, whereas their teacher reported only deteriorating anxiety scores. No significant results were found in students from Group B.

Conclusion: Results from this study show substantial variation between students, tested cohorts and raters of internalizing and externalizing symptoms and behaviors. Therefore, the conservative conclusion from such variation can only be that more research is needed, as no firm conclusion as to the utility of MBIs for such groups of children with special education needs can be established.
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INTRODUCTION

In Canada, 20% of students suffer from a mental health problem, causing significant educational and psychosocial adaptation difficulties (Canadian Teachers' Federation., 2012). These problems jeopardize academic achievement and lead to impaired functioning in school-based settings (Oberle et al., 2014). Students with psychiatric disorders show important deficits on several levels: cognitive (e.g., more or less severe and frequent loss of contact with reality, incoherent speech, academic delays), emotional (e.g., anxiety, irritability, and/or depression symptoms, aggressiveness), behavioral (e.g., bizarre or incoherent behavior, limited interests, opposition, and disorganized behavior) and social skills (e.g., withdrawal, rejection from peers). They also present significant levels of internalized and externalized symptoms (Lavoie et al., 2017). These difficulties can be linked to significant deficits in emotional regulation skills. Special education classrooms for students with severe psychiatric disorders typically regroup youth showing a vast array and heterogeneity in symptoms and diagnoses, namely because of administrative constraints and paucity of space and resources. Thus, these children are very often regrouped within the same classrooms. Faced with such an important proportion of psychological problems, it appears crucial to develop empirical and skill-based interventions adapted to the reality of these very heterogeneous classrooms. Mindfulness-based interventions (MBIs) are increasingly implemented in school-based settings to foster better emotional regulation skills and higher resilience to stress in students with special education needs such as severe learning disabilities and psychological disorder diagnoses (Malboeuf-Hurtubise et al., 2017c). This article presents a first, small-scale attempt to conduct research on a MBI with two small classes of special needs boys. Specifically, the goal of this n-of-1 trial design was to evaluate the impact of a MBI on internalized and externalized symptoms in two groups of elementary school students with psychiatric disorders in a special education curriculum.

Mindfulness-Based Interventions in School-Based Settings

Mindfulness can be defined as “…the process by which we pay attention in a particular way, on purpose, in the present moment, and non-judgmentally” (Kabat-Zinn, 1994). Mindfulness research in youth is still considered to be in its early phase, although there has been a significant amount of articles published in recent years documenting the impact of MBIs for children and adolescents (Taylor and Malboeuf-Hurtubise, 2016). Evidence from a recent meta-analysis suggests that MBIs hold promise in reducing internalized symptoms (d = 0.37) such as anxiety, depression, and inattention, while promoting better emotional and stress regulation skills in youth both in regular classrooms and with an identified psychological disorder (Zenner et al., 2014; Zoogman et al., 2014). For the purposes of this article, we present results from research evaluating the impact of MBIs that were adapted, developed and inspired from the Mindfulness-Based Stress Reduction (Kabat-Zinn, 2003) and/or Mindfulness-Based Cognitive Therapy (Segal et al., 2018) interventions, in which the major component of all cited interventions constitutes the practice of mindfulness meditation itself.

Mindfulness-Based Interventions as Universal Prevention

In school settings, the impact of MBIs has been studied with students in regular classrooms and students in a special education curriculum. In regular classrooms, from a universal prevention perspective, mindfulness has been shown to decrease inattention symptoms and overall internalized problems in elementary school students with no known psychological difficulties, when compared to students in an active emotion awareness intervention control group (Crescentini et al., 2016). Decreases in anxiety have also been reported in elementary school children from regular classrooms, in comparison to wait-list controls (Tarrasch et al., 2017). In a recent study, Sibinga et al. (2016) have reported similar decreases in depressive symptoms, rumination and negative affect in elementary school students from regular classrooms in underprivileged neighborhoods, when compared to an active health education control group, indicating that MBIs can be useful in alleviating the negative impact of stress in these students. Finally, using a similar study design, Schonert-Reichl et al. (2015) have reported that mindfulness had a positive impact on elementary school students' social and emotional regulation skills, while decreasing depressive and aggressiveness symptoms. Overall, the available evidence tends to indicate that MBIs are useful in promoting better mental health and coping strategies in school settings for children in regular classrooms with no identified psychological diagnoses, namely by acting preventively on stress and on the emotional burden that children experience daily.

Mindfulness-Based Interventions as a Transdiagnostic Treatment Option and as Targeted Prevention

In recent years, researchers have started to investigate and evaluate the impact of transdiagnostic treatments to alleviate symptoms of psychological disorders in youth and adults (Boswell et al., 2014). This line of research aims to evaluate and develop unified evidence-based treatment options that can be applied across different psychological conditions and diagnoses. As such, MBIs have been identified as potentially good transdiagnostic options for treating various psychological disorders in children (Malboeuf-Hurtubise et al., 2017b). However, to date, this research remains preliminary and results are still inconclusive.

Students with identified disabilities in special education curriculum classrooms rarely present homogeneous conditions and diagnoses, and, thus, would greatly benefit from the development of such transdiagnostic MBI treatments. However, the amount of research published on the impact of MBIs for elementary school students with special education needs (e.g., students in a special education curriculum or students with an identified mental health disorder) is far less voluminous. The available evidence shows contradictory results regarding the benefits of mindfulness practice in this population. For example, a recent article presenting results from a quasi-experimental, one group pre-test post-test design for elementary school students with severe learning disabilities showed that MBIs could be useful in decreasing anxiety, depression, inattention, and aggressiveness in these students, thereby alleviating the psychological distress and overall mental health burden associated with severe learning disabilities (Malboeuf-Hurtubise, Lacourse, et al., 2017). On the other hand, inconclusive results were found in three elementary school students suffering from major depressive and anxiety disorders, as two participants reported improvements on anxiety and depression, while their teachers reported deteriorating scores on these variables (Malboeuf-Hurtubise et al., 2017b). These preliminary, contradictory results suggested that caution should be exercised when considering the overall applicability of MBIs as a universal treatment option for children with special education needs in elementary schools. Furthermore, the small number of current studies highlights the need to document the impact of MBIs in greater detail for students who have underlying mental health issues, to determine in which contexts and with what populations (e.g., as a transdiagnostic clinical intervention for children with a variety of mental health disorders or a clinical intervention for children with a specific mental health disorder, such as an anxiety disorder, ADHD or major depressive disorder) this practice can be of use to decrease internalized and externalized symptoms.

Elementary school students struggling with severe mental health problems are particularly vulnerable to physical and psychological stress, along with psychological distress (Mental Health Commission of Canada, 2013). Given the high cost of these psychological difficulties on a personal, social and school level, it is paramount to pay attention to these issues, in order to foster better mental health and to avoid future psychosocial adaptation problems in these students (Smetanin et al., 2015). However, there is a paucity of available MBI research on this issue. Only two studies were found pertaining to the impact of a MBI for adolescents with psychiatric disorders in a psychiatric setting. Results from these studies indicated that the intervention had an overall positive impact on mood (decreasing, namely, anxiety and depression), self-regulation, self-esteem, and social skills in adolescents with severe mood and anxiety disorders, oppositional-defiant and conduct disorders, attention deficit and hyperactivity disorders and reactive attachment disorders (Biegel et al., 2009; Van Vliet et al., 2017). To our knowledge, no published quantitative study has ever evaluated the impact of a MBI for children with similar psychiatric disorders in a school-based setting.

N-of-1 Trials

N-of-1 trials are used to evaluate within-subject differences over time. Research projects using N-of-1 trials can be comprised of one person (i.e., case study) or multiple individuals (Wood and Brown, 1994; Molenaar and Campbell, 2009). This design has been suggested to be especially relevant and informative in intervention development and research, such as MBI research for youth in school-based settings. Through the use of repeated measures, N-of-1 trials provide large amounts of data that allow for a detailed study of change in targeted variables, longitudinally (Schork, 2015). Although the main concern with n-of-1 trials is not generalizability, with large enough sample sizes, results from multiple n-of-1 trials can be aggregated to provide an estimated global effect of a given treatment option for a specific population, such as students in a special education curriculum (Schork, 2015).

N-of-1 trials are considered to be a sound, experimental design alternative to studies incorporating larger sample sizes, allowing for a more detailed measure of the amplitude of change through means of regularly scheduled repeated assessment (Vohra et al., 2016). Furthermore, n-of-1 trials are considered to be especially appropriate when small pools of participants are available—e.g., in program evaluation studies targeting a specific population such as students with special education needs—and when a control group is not available (Spector, 1981; Harris et al., 2006; Gravetter and Forzano, 2011; Vohra et al., 2016). N-of-1 trials are considered to be a rigorous approach that allows an evaluation of the impact of interventions such as MBIs, while narrowing the gap between educational or psychological research and practice (Vohra et al., 2016). As an example, n-of-1 trials can be especially useful to evaluate the impact of alternative and complementary therapies such as MBIs for youth.

PRESENT STUDY

This article presents a first, small-scale attempt to conduct research on a MBI with two small classes of special needs boys. The goal of the present study was to evaluate the impact of a MBI on internalized (anxiety, depression, and inattention) and externalized (hyperactivity and aggressiveness) symptoms in elementary school students with psychiatric disorders in a special education curriculum. In order to do so, we implemented a n-of-1 trial design in which 10 assessment time-points were included (three pre-intervention, four during the intervention, three follow-ups), and documented the progression of symptoms in our participants over a 3-months during the follow-up period. Student and teacher-reported data was collected in this project.

Primary Hypotheses

Given the prevalence of both internalized and externalized symptoms in these students, we hypothesized that the MBI would have a significant and positive impact on all symptoms studied (i.e., anxiety, depression, inattention, hyperactivity, and aggressiveness), while increasing mindfulness skills in participants. Specifically, we hypothesized that:

1) We would observe clinically and statistically significant decreases in anxiety, depression, inattention, hyperactivity, and aggressiveness scores pre-to-post intervention;

2) These decreases would be maintained at follow-up.

3) Mindfulness scores would increase pre-to-post intervention;

4) This increase would be maintained at follow-up.

METHODS

An experimental A-B-A n-of-1 trials series design with 10 assessment time-points and a 3-months follow-up was used in this project. This project was conducted in collaboration with a school board and elementary school from Chicoutimi, Canada. Ethics approval was obtained from all institutions involved. Informed consent was obtained from all individual participants, their parents, and the teachers taking part in this study.

Participants

Elementary school students with psychiatric disorders from two special education classrooms took part in this study, along with their teachers. Two different classrooms of elementary school students (Group A and Group B) took part in this study (ntotal = 13). Students received the intervention separately and at a different moments in time, and were consequently considered as two distinct cohorts. All students in both classrooms were boys. To be in a special education classroom for students with psychiatric disorders, all students had been previously assessed, and were still closely monitored, either by a child psychiatrist or a by child psychiatry unit at the regional hospital. They had all received a diagnosis of a severe form of psychological disorder (e.g., major depressive disorder, anxiety disorder, attention-deficit, and hyperactivity disorder, conduct disorder). The severity of their disorder prevented them from being schooled in a regular classroom. Specifically, 69% of them had a diagnosis of Attention Deficit and Hyperactivity Disorder (ADHD), 31% had a diagnosis of Tourette's disorder and 8% had a diagnosis of major depressive disorder. A significant proportion (92%) of students met the diagnostic criteria for more than one mental health disorder. In addition to their pervasive psychological disorders, a large majority of these students (69%) were in foster care at the time of this study, and had an additional diagnosis of reactive attachment disorder or disinhibited social engagement disorder (American Psychiatric Association, 2013). As such, these students were receiving additional psychological support in their respective classroom, namely through regular visits from the school psychologist. As part of the educational model of these two classrooms—called Kangaroo or nurture classrooms—students were not taught to or treated according to their age, but according to their level of emotional development (Bennathan and Boxall, 2013; Lavoie et al., 2017). For the purposes of this study, participants had to be willing to participate in an 8-week MBI and be available to answer questionnaires during all phases of the study. It was also necessary that their teachers were available to fill out questionnaires at the same time as their students for all assessment time-points. As this project was conducted in French, participants were required to speak and understand the language. No attrition was experienced in this study; all students and their respective teachers filled out pre- and post-intervention questionnaires. Participant characteristics can be found in Table 1.


Table 1. Participant demographics.
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Mindfulness-Based Intervention

An 8-weeks MBI, specifically adapted for elementary school children, and empirically validated with students having special education needs, was used in this project (Malboeuf-Hurtubise et al., 2017a,c). The group met once a week. This intervention, called Mission Meditation, was designed to be implemented specifically in school-based settings, namely by ensuring that each session fit into a daily classroom period (~45–60 min) and that mindfulness practices were developmentally appropriate to match elementary school students' shorter attention span (Malboeuf-Hurtubise and Lacourse, 2016). MBI sessions were led by a school psychologist with extensive knowledge and an ongoing personal practice of mindfulness meditation of many years. She also had extensive experience and skills in providing therapy in group-based settings. This psychologist was specifically trained to facilitate the Mission Meditation workshops and received individual supervision from the main researcher on this project throughout the course of the intervention. Weekly sessions included introduction to formal and informal mindfulness practices (e.g., mindful eating, mindfulness through the senses, body scan, sitting, and breathing meditations), with a specific emphasis on awareness of thoughts, emotions and physical sensations. On average, students spent 30–40 min on various mindfulness practices, and 15–20 min were allocated to psychoeducational components. Homework was assigned every week and in-class practice, led by the teacher, was required at least once a week. Teachers were trained in order to guide in-between session meditation practices, and individual supervision was offered both by the school psychologist and members of the research team, upon request. In-class practice was carefully tracked through a weekly log filled out by the teachers. As requested, homework was completed every week during class time and a minimum of one in-class practice took place between sessions. The intervention did not include a silent retreat. Although Mission Meditation was not originally intended for students with psychiatric disorders, previous work from the first author has evaluated its impact in elementary school students with special education needs, such as severe learning disabilities and various mental health disorders (e.g., major depressive disorder, ADHD, and anxiety disorders), and, in our experience, this technique appears to have been useful in alleviating internalized symptoms in these populations. Thus, the content of the intervention was not adapted specifically for this population. In terms of safety precautions, given the school psychologist was familiar with all students taking part in this project, she was able to ensure that all of them felt at ease while completing meditation exercises. She also reminded students on multiple occasions of their right to opt out of practice without having to provide a reason to do so. The aim of this intervention was to provide an in-school treatment option youth with severe psychiatric disorders in a special education curriculum, in order to alleviate symptoms and to foster better functioning in school and at home. The MBI was not intended to replace any treatment and guidance that was given by the hospital, doctors and psychiatrists in tertiary prevention. For a detailed description of the intervention, please refer to Table 2. The full intervention content has also been published as a book by the first and last authors of this paper (Malboeuf-Hurtubise and Lacourse, 2016).


Table 2. Mindfulness-based intervention session content.
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Measures

For the purposes of this study, a validated French version of each scale was selected. Given the amount of assessment time-points included in this project, specific items of the following scales were selected, to ensure that both students and teachers could fill out the questionnaires in a reasonable amount of time (~5–10 min). A total of 21 items were administered to students and 20 items were administered to teachers.

Symptom Measure

Behavior Assessment System for Children, Second Edition (Basc-II)

This measure was used to evaluate internalized and externalized symptoms in students. Items from the Teacher Report Form and the Self-Report Form were used for this project. This measure presents good inter-rater agreement (r = 0.53–0.74) and test-retest reliability (r = 0.7–0.8), along with high internal consistency (α = 0.8–0.9) and clinical validity (Reynolds and Kamphaus, 2004). The following subscales were used: anxiety (self-report; 3 items, e.g., “I worry about little things” and teacher report; 3 items, e.g., “Worries about things that cannot be changed”), depression (self-report; 5 items, e.g., “Nothing ever goes right for me” and teacher report; 5 items, e.g., “Seems lonely”), inattention (self-report; 4 items, e.g., “ I forget to do things” and teacher report; 3 items, e.g., “Has a short attention span”), hyperactivity (self-report; 3 items, e.g., “I have trouble standing still in lines” and teacher report; 4 items, e.g., “Is overly active”) and aggressiveness (teacher report; 5 items, e.g., “Defies teacher”). All subscales presented good to excellent internal consistency in this sample, except for the aggressiveness subscale: anxiety (self-report: α = 0.90; teacher-report: α = 0.90), depression (self-report: α = 0.94; teacher-report: α = 0.78), inattention (self-report: α = 0.93; teacher-report: α = 0.79), hyperactivity (self-report: α = 0.97; teacher-report: α = 0.84) and aggressiveness (teacher-report: α = 0.47).

Process Measure

Five Facet Mindfulness Questionnaire (FFMQ)

This measure was used to evaluate mindfulness in students (Baer et al., 2008). It assesses the extent to which students become more mindful as they are exposed to the intervention. The measure presented excellent internal consistency in this sample (α = 0.96). A total of six items from this scale were used in this project, taken from the following subscales: Observe (e.g., “When I take a shower or bath, I stay alert to the sensations of water on my body”), Act with Awareness (e.g., “I do jobs or tasks automatically without being aware of what I am doing”) and Non-react (e.g., “I perceive my feelings and emotions without having to react to them”). Items were selected based on their relevance with regards to mindfulness concepts that were taught in this MBI.

Procedure

Both students and teachers completed a total of 10 assessment time-points in this study. Teachers completed one questionnaire per student at each assessment time-point. No financial incentive was given to the teachers, although an agreement with the school board allowed them to fill out the questionnaires during working hours. Three baseline assessments were completed during phase A (one assessment per week), four assessments were completed during the active treatment phase B (one assessment every 2 weeks in order to allow participants to acquire and practice new skills) and three assessments were taken during the 3-months follow-up phase A (one assessment per month). All questionnaires were completed by students during class time, at the beginning of the MBI sessions.

Data Analysis

Methods of assessment in n-of-1 trials have been the subject of ongoing debates in the past years, specifically with regards to the appropriateness and accuracy of suggested methods of analysis (Smith, 2012). Experts in quantitative research and statistical methods have recently suggested that statistical analyses be used in analyzing results of n-of-1 trials (Kratochwill et al., 2012; Shadish, 2014). Multilevel modeling strategies, when used in n-of-1 trials research, have been put forward as a method that can inform researchers with regards to the presence of treatment effects. Namely, these allow to test for differences in intercept and slopes of scores (i.e., symptoms) from the pre-intervention to the active intervention and post-intervention phases (Shadish et al., 2008; Van den Noortgate and Onghena, 2008; Smith et al., 2015). Furthermore, multilevel modeling is a valid approach with small sample sizes (e.g., N = 4–8) (Ferron et al., 2009; Shadish et al., 2013).

In this study, primary hypotheses were tested using a multiple, single case multilevel modeling strategy to compare and evaluate statistical significance in fluctuations of scores between A-B-A phases. These analyses are based on a modeling strategy suggested by Moeyaert and colleagues (Moeyaert et al., 2014). The parameter b0 is interpreted as the baseline intercept, b1 as the treatment-baseline difference in intercepts and b2 as the follow-up-baseline difference in intercepts (Moeyaert et al., 2014; Maric et al., 2015). Autocorrelation was considered through AR1. Fixed effect coefficients and their p-values are presented in Tables 2, 3. P-values were considered according to the p = 0.05 threshold. Visual analysis of the mean change in participants from both groups separately was also completed. As students received the intervention separately and at different moments in time, they were considered as two distinct cohorts in our statistical analyses. Group-based analyses allowed to control for cohort effects. Statistical analyses were conducted using SPSS 24 software.


Table 3. Results of empirical estimations of the case-specific effects using the basic three levels model for all variables for Group A students.
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RESULTS

Internalized and Externalized Symptoms

Self-Reported Data

Statistical analyses show a trend in phase differences between the treatment and follow-up phases for anxiety scores [β2 = −1.14, t(4.16) = −2.04, p = 0.051] of Group A students, indicating lower anxiety scores at the end of the follow-up period, when compared to the active treatment phase (see Table 3). Visual analysis of the group mean data shows moderately high levels of anxiety symptoms in the baseline and active treatment phases, followed by a steady decrease in scores during the follow-up period (see Figure 1). Specifically, out of the seven students comprising the Group A, two have overall stable scores, whereas two have decreasing anxiety scores, two have increasing scores and one shows no clear pattern in the data.


[image: image]

FIGURE 1. Graphical display of baseline level and changes in level between consecutive phases in anxiety for self-reported data.



Results further show significant phase differences between the treatment and follow-up phases for inattention scores [β2 = −0.19, t(4.88) = −2.21, p = 0.037] of Group A students, indicating lower inattention scores at the end of the follow-up period, when compared to the active treatment phase (see Table 4). Visual analysis of the group mean inattention data shows somewhat unstable scores during the baseline phase, followed by a subtle increase in scores during the active treatment phase. At follow-up, inattention scores decrease sharply (at the beginning of the phase) and steadily throughout the period (see Figure 2). Specifically, out of the seven students comprising the Group A, three have overall stable scores and three have decreasing scores, after showing an initial increase in inattention at the beginning of the active treatment phase.


Table 4. Results of empirical estimations of the case-specific effects using the basic three level model for all variables for Group B students.
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FIGURE 2. Graphical display of baseline level and changes in level between consecutive phases in inattention for self-reported data.



The results of the weekly assessments showed no significant phase differences in scores or rates of change between the baseline, the active treatment and the follow-up phases for depression and hyperactivity symptoms of Group A students (see Table 3 and Figures 3, 4). Visual analysis of depression scores shows that, out of the seven students comprising Group A, two had overall stable scores, two had constant decreasing scores, one had increasing scores, and two showed no clear pattern in their data. Visual analysis of hyperactivity scores shows that, for the same age group, all students had overall stable scores throughout the baseline, intervention and follow-up periods.
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FIGURE 3. Graphical display of baseline level and changes in level between consecutive phases in depression for self-reported data.
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FIGURE 4. Graphical display of baseline level and changes in level between consecutive phases in hyperactivity for self-reported data.
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FIGURE 5. Graphical display of baseline level and changes in level between consecutive phases in mindfulness for self-reported data.



The results of the weekly assessments showed no significant phase differences in scores or rates of change between the baseline, the active treatment and the follow-up phases for anxiety, depression, inattention, and hyperactivity symptoms of Group B students (see Table 4 and Figures 1–4). Visual analysis of anxiety scores shows that, out of the six students comprising this group, two have overall stable scores, three have increasing anxiety scores, and one has decreasing scores. Visual analysis of inattention scores shows that two students have initial increase in scores, followed by a subsequent and constant decrease, two have noticeable increases in scores during the follow-up period, and two have overall stable scores. Visual analysis of depression scores shows that three students have overall low and stable scores, one has an initial increase in scores that subsequently stabilizes and two do not show any clear pattern in their data. Finally, visual analysis of hyperactivity scores shows that all students have overall low and stable scores, except for one student who has stable and high scores.

Teacher-Reported Data

Statistical analyses show significant phase differences in scores between the treatment and follow-up phases for anxiety scores [β2 = 2.02, t(4.31) = 2.07, p = 0.044] from teacher-reported data of Group A students, indicating higher anxiety scores at the end of the follow-up period, when compared to the active treatment phase (see Table 4). Visual analysis of the group mean data shows declining scores in anxiety during the baseline phase, followed by a sharp increase in scores at the beginning of the active treatment phase. Scores then decrease up until the 7th week of the project, to finally re-increase steadily throughout the active treatment phase and the follow-up period (see Figure 6). Specifically, out of the seven students comprising Group A, four have an initial decrease in anxiety, followed by a constant increase in their scores, two have overall stable scores, and one does not show a clear pattern in the data.
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FIGURE 6. Graphical display of baseline level and changes in level between consecutive phases in anxiety for teacher-reported data.



Visual analysis of all teacher-reported group mean data for Group A indicates similar patterns of initial decreases in scores, followed by a steady increase throughout the active treatment phase and follow-up periods, starting at week 7 (see Figures 7–10). Specifically, visual analysis of inattention scores show that, out of the seven students comprising Group A, four have overall stable scores, whereas three have initial increases in scores, followed by a small decrease. Visual analysis of depression scores shows that all students have initial decreases in their depression scores. However, out of the seven students, five of them have a significant peak increase in scores at the beginning of the active treatment phase, followed by a subsequent and constant decrease in scores. Visual analysis of hyperactivity scores for the same group shows that two have initial decreases in scores, followed by an increase, whereas three students have a strong overall decrease in hyperactivity scores, and two do not show a clear pattern in their data. Finally, visual analysis of aggressiveness scores shows that four students have overall decreasing scores, whereas three do not show a clear pattern in their data.
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FIGURE 7. Graphical display of baseline level and changes in level between consecutive phases in inattention for teacher-reported data.
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FIGURE 8. Graphical display of baseline level and changes in level between consecutive phases in depression for teacher-reported data.
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FIGURE 9. Graphical display of baseline level and changes in level between consecutive phases in hyperactivity for teacher-reported data.
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FIGURE 10. Graphical display of baseline level and changes in level between consecutive phases in aggressiveness for teacher-reported data.



The results of the weekly assessments showed no significant phase differences in scores or rates of change between the baseline, the active treatment phase and the follow-up phase for anxiety, depression, inattention, hyperactivity, and aggressiveness symptoms from teacher-reported data of Group B students (see Table 4 and Figures 6–10). Visual analysis of anxiety scores shows that, out of the six students comprising Group B, three have constant decreasing scores, whereas two have overall stable scores and one has an initial increase in scores, followed by a subsequent decrease. Visual analysis of inattention scores shows that all students have overall stable scores. Visual analysis of depression scores shows that four students have overall stable scores, whereas two have a marked increase in scores at the beginning of the active treatment phase, followed by a decrease. Finally, visual analysis of hyperactivity and aggressiveness scores shows that all students have overall stable scores throughout the baseline, intervention and follow-up periods.

Mindfulness

The results of the weekly assessments showed no significant phase differences in scores or rates of change between the baseline, the active treatment and the follow-up phases for mindfulness scores from self-reported data in both Groups A and B (see Tables 3, 4). Visual analysis of the mean data shows somewhat flat and stable scores in mindfulness for students from both groups throughout all phases of this project, although a slight but non-significant increase in scores can be detected during the follow-up period for Group B students (see Figure 5). Specifically, out of the seven students comprising Group A, six have overall stable, but slightly increasing scores, whereas one has an initial drop in scores, followed by a stable increase. In Group B, out of the six students comprising this group, all have overall stable and slightly increasing scores.

DISCUSSION

The goal of this study was to evaluate the impact of a MBI on internalized and externalized symptoms in elementary school students with psychiatric disorders. In accordance with our initial hypothesis, the MBI was useful in decreasing inattention and indicative of a small effect on anxiety symptoms in Group A students, although there were no significant changes in symptoms from pre-to-post intervention in Group B students. Thus, our initial hypotheses have been somewhat supported in Group A students with regards to decreases in symptoms such as anxiety and inattention. However, our hypotheses were not supported for Group B students. Hypotheses regarding changes in mindfulness scores were not supported either. These results are similar to those that have been previously reported in the literature with regards to the impact of MBIs on mental health in clinical and school settings, among students in regular and special education classrooms (Zenner et al., 2014; Zoogman et al., 2014). However, it is imperative to note the high variability in individual trajectories from students in both groups, as highlighted by the detailed visual analysis. As such, although, as a whole, Group A students seem to have benefited more from the intervention than Group B students, high variability in scores showed that, in both groups, some students benefited from the intervention, whereas others reported a worsening of their symptoms. This is true of both Groups A and B students. Thus, results from this first, small-scale attempt to measure the impact of a MBI on students with severe psychological disorders need to be interpreted with caution. Furthermore, interestingly, results from the teacher-reported data showed a reversed pattern, i.e., a significant increase in anxiety scores during the follow-up phase for Group A students, and an absence of significant results for Group B students. This discrepancy between student and teacher reported data warrants careful attention.

Contrary to the self-reported data from Group A, the teacher-reported data show a significant increase in anxiety scores at follow-up. Furthermore, a visual analysis of all the teacher-reported data from Group A shows a similar pattern: an initial decrease in anxiety scores until week 7 (i.e., mid-intervention phase or 4th week of the MBI), followed by a steady increase in scores. At first glance, these results appear counterintuitive. Anecdotal evidence indicates that this teacher was especially fond of the MBI, convinced of its impact on her students and that she diligently completed in-between sessions assignments with her students. Specifically, she practiced a 3-min mindful stopping exercise once per day, every day, with her students. She also verbally reported that she saw important improvements in her students, specifically in terms of anxiety and inattention symptoms, and that she was impressed with their introspection skills and ability to share how they felt and reacted in regards to the mindfulness practice. However, the data seem to be telling a different story. Perhaps the process by which mindfulness develops can explain this discrepancy. As such, given that the teacher was taking part in the mindfulness sessions and that she extensively practiced with her students, it is quite possible that she, herself, developed heightened awareness skills throughout the intervention. This would have allowed her to identify and notice subtler manifestations of internalized and externalized symptoms in her students that she might not have noticed before. Thus, it is possible that, although she claimed that overall symptoms decreased in her students, she reported higher levels of these symptoms in the questionnaire, especially during the active treatment and follow-up phases, because of her sharpened and renewed awareness. Similar findings have been documented in children, where an initial increase in symptom scores was reported because of increased awareness skills, before an improvement could be observed (Malboeuf-Hurtubise et al., 2017b). This can impede the ability to use the multiple assessment design for MBIs. An avenue to disentangle this issue would be to assess the teachers' own mindfulness skills, before and after the intervention, as teachers' increasing self-awareness and self-regulation may indeed allow them to develop a higher degree of attachment with students, thus creating a shift in their ability to detect both internalized and externalized symptoms in their students. Direct assessment of awareness (e.g., breath counting tests) may also represent a good avenue to solve this issue in future work (Levinson et al., 2014). Another potential avenue to settle this issue and to control for this in future research would be to assess teacher expectations at pre-intervention. A teacher with high initial expectations could be potentially disappointed with a smaller decrease in symptoms than what would have been initially expected. This might bias the reporting of symptoms throughout time in students (G. Dupuis, personal communication, May 2017).

Discrepancies between self-reported and teacher-reported data from Group A also point to the importance of maintaining a regular meditation practice after the end of the intervention, in order to maintain and acquire lasting mindfulness skills. Specifically, these results shed light on the choice of the mindfulness instructor in school-based settings. In this study, the school psychologist led the intervention sessions. Thus, after the eighth and final session, she stopped visiting the classrooms once per week to meditate with students. Perhaps providing extensive mindfulness training to teachers, allowing them to lead sessions with their students, would ensure that regular practice and acquired skills are maintained over time throughout the follow-up period and once the 8-weeks intervention is completed, and that both teachers and students continue to observe improvements in internalized and externalized symptoms. This important consideration could be addressed in future MBI work in school settings, both in regular and special education classrooms, being as teachers, at least in the Quebec/French Canadian school system, have more consistent presence with students than school psychologists, namely for financial and budgetary reasons.

Furthermore, as previously stated, self-reported data from Group A indicates improvements in internalized symptoms (anxiety and inattention) that were not observed by their teacher. This might speak to the fact that improvements that were noted in internalized symptoms did not translate into overall improvements in classroom and school functioning, thus making it difficult for the teacher to notice. One tentative explanation for this would be that teachers would be less able to discern changes in internalized symptoms, namely because these are less noticeable by a third-party observer, and because manifestations of this type of symptoms do not tend to disrupt classroom dynamics as much as manifestations of externalized symptoms (e.g., hyperactivity, aggressiveness). However, there is a paucity of research on teachers' ability to discern changes in internalized symptoms (namely anxiety) in their students, so this potential explanation needs to be interpreted with caution (Stanger and Lewis, 1993; Layne et al., 2006). This being said, similar results showing this type of discrepancy have been reported in previous work with elementary school students in regular and special education classrooms (Malboeuf-Hurtubise et al., 2017b,c).

Finally, it is worth noting that only Group A students reported significant decreases in anxiety and inattention at follow-up. Group B students did not report significant changes on any variable. It is possible that Group A students were more impressionable and wanted to impress adults (whether this be the psychologists, researchers, or teachers), thusly impacting their self-report. However, anecdotal evidence provided by Group B's teacher and the school psychologist who led the sessions seems to indicate that these students were globally less motivated to participate in MBI sessions and to fill out the questionnaires. They also seemed to display more limits in terms of cognitive reasoning and introspection skills, which made sharing periods more strenuous. It seems that Group B students were also much more prone to social desirability and aware of others' reactions during sharing time, verbalizing that they did not want to “look stupid in front of others,” or “give the wrong answer.” Thus, given students from Group B were very sensitive to feedback from their peers, the judgment and perception of classmates might have a significant impact on their desire to engage in mindfulness meditation, especially in a classroom setting (Harter, 1990; Brown, 2004; Sebastian et al., 2008). In our opinion, this could have potentially biased the data collection for this group. Future work could evaluate if these feelings of self-consciousness and embarrassment around practicing with peers is a legitimate concern that could be generalized to a greater population. If so, designing a means to attenuate this effect would be desirable. Toward that end, having interventions delivered by trained individuals who are closer in age to students who are like peer-mentors might alleviate some of these concerns for students, as they look up to people of this age bracket in different manner than they do with older adults (Malboeuf-Hurtubise et al., 2016). Finally, including a validated scale of treatment adherence in future studies of this sort could be useful, as treatment adherence could be used as a covariate in statistical analyses.

Perhaps the presence of significant results in Group A and the absence of significant results in Group B could also be explained by the age difference that was observed between students from each group. Indeed, typically, younger students seem to be naturally more mindful than their older counterparts (Snel, 2012). From a developmental perspective, younger children, who have not yet reached the stage of abstract reasoning, are more naturally inclined to be aware of the present moment and are less prone to ruminations, anxious and depressive thoughts (Piaget, 1962; Semple et al., 2010). Consequently, it is possible that these children may be more receptive to mindfulness meditation, and thus could benefit more from this type of intervention. Furthermore, given their history and background of psychiatric disorders and potential trauma (especially in the case of students who were in foster care at the time of conducting this study), it is possible that the MBI was more useful in alleviating symptoms in younger students, as maladaptive behaviors and reactive patterns were less crystallized and thus more malleable, leaving more room for improvements in terms of decreasing internalized and externalized symptoms (Broidy et al., 2003). Further work on the impact of MBIs for students with psychiatric and attachment disorders could thus look into trauma-sensitive mindfulness practices (Thompson et al., 2011; Boughner et al., 2016; Hanley et al., 2017) in order to take into account recommendations for the treatment of students living with the intense emotional trauma that is often associated with living in foster care, in order to increase the potential impact of this type of intervention. Furthermore, for students with severe trauma, there is the possibility that mindfulness meditation could bring up sublimated or repressed memories that might actually lead to an increase in anxiety and symptoms of depression. Therefore, additional literature that engages with this as a possibility is needed, so as to not fall into the trap of typifying mindfulness as a “silver-bullet” intervention. This being said, it is also a possibility that students from Group B might have grown over time in biological or psychological markers of emotional resilience, thus contributing to the fact that they did not report significant differences in scores over time. However, anecdotal evidence based on the feedback obtained from professionals and teachers participating in this project suggests that this was not the case for these students. This being said, given the fact that group differences were not statistically tested as part of this project, and especially because the age difference between groups remains quite small, these explanations remain, at best, very tentative at the moment. These potential explanations are thus presented here as food for thought. Future work evaluating group differences would help in either confirming or infirming these age-related hypotheses.

Strengths

This study counts notable strengths. It is the only one known to the authors that provides specific information regarding the impact of a MBI for students with psychiatric disorders (and, for the most part, a comorbid attachment disorder) in a special education curriculum. The n-of-1 trial design that was chosen for this study allowed for a detailed study of intra-individual changes in mindfulness as well as internalizing and externalizing symptoms over time in these students. This approach allowed us to evaluate statistically the process of change in both groups, which in turn provides valuable information to researchers interested in developing and testing MBIs for elementary school students with special education needs. Finally, no attrition was experienced in this study, solidifying our results.

Limitations

The A-B-A design that was chosen for this study presents minor risks in regards to internal validity, such as time-related factors or history (Barlow et al., 2009). As the intervention was conducted during the winter, it is possible that the weather and time of year influenced participants' mood. Furthermore, as the follow-up period took place in the spring, it is possible that the end of the school year induced more positive feelings in our participants. If the design of a study looks at the unfolding of processes upon a certain time window, it is crucial that these issues are sensitively recorded and taken into account. It is thus possible that the lack of significant changes may reflect a positive result, given that children would have gotten worse on some of the scales, within the time frame of the study. A multiple baseline approach could help in solving these issues. It is also possible that self-reported data overstated pre-to-post changes, as they were potentially expecting a positive impact of the MBI. In this study, the participating personnel were fully aware of the study design and hypotheses, and so by definition were biased. Measuring expectations at pre-intervention, as stated above, could help control for this issue, as well as including blind observers in future work.

Furthermore, given the repeated-measures component of this study and, consequently, the need to shorten the questionnaire completion time, only a few selected items from each scale were administered to participants. Additionally, these scales were not used as a diagnostic tool, but rather as an indicator of within-subject fluctuations in chosen symptoms. However, a more methodologically sound alternative could be to aggregate all scores together and study positive and negative changes in symptoms, instead of fluctuations of individual categories of symptoms. Also noteworthy is the fact that these scales had not been previously used in N-of-1 trials, and that data regarding within-subject variability inherent to multiple administrations is not available. It is thus possible that this variability has created noise that is larger than the observed effect of the MBI.

Suggestions for Future Studies

The addition of an active control group and randomization of participants in future n-of-1 trials of this sort would provide additional methodological rigor, allowing to draw more robust conclusions in regards to the impact of MBIs for students with psychiatric disorders. The advantage of a control group, even a passive wait-list control group, is that it allows to track fluctuations that may be due to periods of possible increased stress (e.g., winter versus spring, examination periods, changes in school personnel, end of the year stress). Acknowledging caregivers and parental perspectives would also help to improve on this design, providing a more complete portrait of the situation. Caregivers can attest to pre-to-post changes in internalized and externalized symptoms in their children, which tend to manifest at home. Furthermore, it is possible that the degree of emotional support and engagement that students have in the home would have an impact on the degree to which they are able to emotionally engage in the MBI, as they are more likely to experience an environment in which they can have self and emotion regulation modeled for them in the home. Furthermore, combining MBI training programs for students and caregivers, in order to support students' practice at home, might be another viable option to bring about further positive results. However, given the fact that a majority of participants were in foster care at the time of conducting this study, it is a possibility that the involvement of parents would be difficult to obtain. Additional assessment time-points would also improve on the overall design of future studies of this sort. Although previous work on this issue has stated that a minimum of three assessment time-points per phase is necessary to observe change in participants, a targeted number of five per phase has been recommended, and would thus solidify future MBI n-of-1 trial designs (Smith, 2012).

Finally, results from this study evaluated the mean change in participants. However, individual differences in trajectories tend to reveal a more complex picture in regards to the impact of the MBI on participants' internalized and externalized symptoms. As such, individual variability of internalized and externalized symptoms scores suggests that the MBI worked differently for different students. However, individual trajectory analysis is beyond the scope of this paper. Future work could focus extensively on individual trajectories of elementary school students with psychiatric disorders receiving special education services, which would provide clues onto the differential impact of MBIs for this population. Another option could also be to include individual meetings in addition to the group-based intervention, in order to better track and understand why some youth benefit from the intervention and why some do not. This would allow researchers to have a more complete picture of the process of change in this heterogeneous sample of youth, especially given that the heterogeneity of the sample would be difficult to change in future work, because of the reality of school-based settings in which students with different severe psychiatric disorders are assigned to the same classroom. Individual meetings would also allow to identify further which factors can explain why some students report benefits from the intervention while others do not. It is quite possible that some of these factors were simply not identified in the present study, as we did not measure and control for individual characteristics attributable to group heterogeneity. Future work could also control for the differential impact of baseline meta-cognitive and self-awareness abilities in students, as one would expect that this would drive change more so than age.

CONCLUSION

Results from this study show substantial variation between students, tested cohorts and raters of internalizing and externalizing symptoms and behaviors. Therefore, the conservative conclusion from such variation can only be that more research is needed, as no firm conclusion as to the utility of MBIs for such groups of children with special education needs can be established: there was simply too much variation in the results. Nonetheless, the results do indicate directions for future research to explore this variation, namely in terms of who the respondents are, the homogeneity of the group within which the intervention is implemented, time of the year during which the intervention is implemented and by whom. Thus, these results warrant caution regarding the overall impact and efficacy of MBIs as a universal treatment option for youth with psychiatric disorders in a special education curriculum.
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