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Abstract

Mindfulness-based interventions constitute a promising option to address anxiety and depression in elementary school students.
This study evaluated the effect of a mindfulness-based intervention on anxiety and depression in elementary school students with
a diagnosis of anxiety or depression disorder. A single-subject experimental A-B-A design was used. Participants were three
elementary school students from grades three and four, along with their teacher. Anxiety and depression were measured on
10 occasions at baseline, during the intervention, and at follow-up. Primary hypotheses were tested using a univariate single case
multilevel modeling strategy and visual analysis. Following intervention, 2 participants reported improvements on anxiety and
depression, while their teachers reported deteriorating scores on these variables. Results from this n-of-1 trial design is con-
sistent with other work suggesting caution with regard to the overall impact and efficacy of mindfulness-based interventions as a

universal treatment option for youth. Future research is warranted.
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In Canada, approximately 10% to 20% of youth are diagnosed
with a mental disorder and report significant psychosocial
adjustment difficulties at home, in school, and with friends as
a result of their mental illness.’ Only 1 in 5 children in need of
mental health services actually access such resources.! Poor
mental health has been linked to elevated difficulties in school
performance and social relations, and represent significant
costs for society.” The economic costs of mental health has
been set at 50 billion dollars in Canada in 2011, representing
approximately 2.8% of the gross domestic product.’ Empiri-
cally based psychosocial interventions have been recom-
mended to address mental health issues in youth, especially
in school settings, to prevent and reduce economic costs of
psychological distress of students.* Faced with such an impor-
tant proportion of students with mental health issues, it appears
crucial to develop skill-based interventions adapted to children
in regular classroom settings. Mindfulness-based interventions
(MBIs), initially developed to improve quality of life in
patients suffering from chronic illnesses,” are increasingly

developing in school settings and constitute a promising option
to address mental health issues in elementary school students.
The goal of this single case design study was to evaluate the
impact of an MBI on anxiety and depression on 3 elementary
school students with a diagnosed generalized anxiety disorder,
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an anxiety disorder not otherwise specified with moderate
speech pathology, and a major depressive disorder with severe
speech pathology.

Background for This Study and Mindfulness-
based Intervention

Mindfulness can be defined as the process by which we
“[...pay] attention in a particular way: on purpose, in the
present moment, and nonjudgmentally.”® MBIs aim to help
people bring focus to the present moment and awareness to
the different manifestations of stress.”® Overall, in adults,
research suggests that MBIs are effective in decreasing anxi-
ety and depressive symptoms, but with moderate effects.’
Furthermore, MBIs have been proven effective to reduce
relapse of major depression in participants with three or more
depressive episodes.'®!

MBI research in youth suggests promising results in alle-
viating psychological symptoms related to both anxiety and
depression.'? Moreover, it has been suggested that MBIs may
be especially beneficial for children from clinical populations,
presenting mental health disorders and higher levels of psycho-
logical distress.'® Results of randomized controlled trials with
youth have suggested that MBIs can be useful in decreasing
ruminative and intrusive thoughts, depressive and anxious
symptoms, stress and aggressiveness, and can increase empa-
thy and optimism while fostering enhanced emotion regulation
skills."*'® Quasi-experimental studies have shown similar
effects of MBIs, namely on conduct problems and opposition
in teenagers.'” In school settings, MBIs have shown a positive
impact on cognitive performance and resilience to stress.'® A
recent literature review by Felver and colleagues'® suggested
that MBIs are both feasible and acceptable in school settings,
presenting very few implementation barriers and good general-
izability of the practices both inside and outside the classroom.

However, despite being arguably the most in need for a psy-
chosocial intervention, few studies have investigated the effect
of MBIs for youth with an identified disability, such as mental
health and/or learning disability diagnoses. MBIs could be useful
for these children, namely by helping them disengage from
unpleasant emotions, modifying their behavior due to inadequate
processing of emotions and decreasing avoidance through expo-
sure to unpleasant emotions.”*' Skills that are taught in MBIs
might also benefit many other children in preventing the onset of
mental health and stress related symptoms by teaching important
emotional regulation skills to all students, ultimately leading to
better global functioning, happiness, and well-being.**%*

Transdiagnostic Treatments and n-of-1 Trials

In an effort to maximize the effectiveness of different forms
of a therapeutic intervention across different psychological
conditions, researchers have recently worked on developing
transdiagnostic treatments.”> These treatments combine mul-
tiple evidence-based therapeutic components and strategies
that have been proven efficacious for different targeted

mental health populations (eg, children with depression,
anxiety, or attention deficit and hyperactivity disorders) to
offer a unified and refined treatment option that can be
applied and useful with individuals suffering from differing
psychological conditions.?®

To offer such transdiagnostic treatments, intraindividual pro-
cesses of change and their relation to different therapeutic stra-
tegies must be identified.?> N-of-1 trials, which allow for the
study of intraindividual change over time in one or more indi-
viduals, can be useful in guiding researchers to build efficacious
transdiagnostic treatments.?”*® They are especially useful in the
early stages of treatment development and research, such as with
MBIs for youth in school-based settings.?® As such, n-of-1
trials—also called single case designs, person-specific, or idio-
graphic approaches—allow a detailed, repeated measures, study
of change of specific key variables over time, which offer an
insight on temporal causal patterns and functional relationships
between variables.*® “[ ... ] This is the primary goal of intensive
single-case analysis, which is in itself less concerned with gen-
eralizability; rather, single-case studies are primarily concerned
with establishing functional relationships that can then be sub-
ject to systematic replication.”> However, results from multiple
and similar n-of-1 trials can be aggregated to provide an esti-
mated global effect of a given treatment option for a specific
subset of a given population.’

In recent years, the use of n-of-1 trials has gained in popu-
larity, namely in medicine, psychology, and educational
sciences, in order to provide more precise and personalized
treatment options to patients.”’ For example, in the United
States, a large multimillion initiative, called the Precision Med-
icine Initiative, was launched in 2015 in order to produce
exhaustive and comprehensive data on adult and pediatric can-
cer progression and treatments and to favor the use of single
case designs.®' The Patient-Centered Outcomes Research Insti-
tute, launched in 2010, also places a strong emphasis on
research targeting individual differences and treatment
options.*”> As such, n-of-1 trials allow both physicians and
psychologists to gain better insight into individual response
patterns to a proposed therapy. Furthermore, unlike the usual
parallel-group randomized controlled trials (RCTs), n-of-1
trials can be tailored to the condition and treatment in ques-
tion, as well as the outcomes most relevant to the patient. As a
result, it has been suggested that the n-of-1 trial design has the
potential to provide the strongest evidence for individual
treatment decisions and should therefore occupy the pinnacle
of the evidence pyramid.*

Thus, contrary to RCTs, the individualized approach of
n-of-1 trials can counteract heterogeneity of treatment effects
that can be seen in large scale studies.**

Present Study

The goal of the present study was to evaluate the transdiagnostic
potential of an MBI for children with various diagnoses such as
generalized anxiety disorder, anxiety disorder not otherwise spec-
ified and major depressive disorder by using a single case design
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with 3 elementary school children to document the effectiveness
of the intervention over a 3-month follow-up period. Ten assess-
ment time points were used in this project (3 preintervention, 4
during the intervention, and 3 postintervention). Both student and
teacher report forms were collected in this project.

Primary Hypotheses

We hypothesized that our MBI would have a significant effect
on decreasing anxiety and depression symptoms in these chil-
dren. Specifically, we hypothesized that anxiety and depression
symptoms would be lower at the end of the intervention phase
when compared with the baseline phase. Improvements would
be maintained at follow-up.

Methods

An experimental A-B-A n-of-1 trial series design was used. This
design was chosen as a methodologically sound, experimental alter-
native to studies with larger sample sizes, in order to help measure the
amplitude of change for each participant by means of regularly sched-
uled assessments throughout the intervention.®> Furthermore, this
n-of-1 trial was particularly appropriate since a small pool of children
with a diagnosis of anxiety and depression disorders within a regular
school context were available,>5® and since a control condition was
unavailable at the time of conducting this project.®® N-of-1 trials
designs provide a rigorous means to evaluate the impact of a psycho-
logical treatment, while narrowing the gap between research and clin-
ical practice.*® Additionally, n-of-1 trials can be especially useful in
evaluating the impact of complementary and alternative therapies,
such as MBISs in youth.>® This study design and report was developed
in accordance with the CONSORT (Consolidated Standards of
Reporting Trials) guidelines for n-of-1 trials.>® This study was con-
ducted in collaboration with a school board and an elementary school
from Montreal, Canada. Ethics approval was obtained from all insti-
tutions involved. Informed consent was obtained from all individual
participants and their parents.

Participants

Three elementary school students aged 9 to 10 years from grades 3 and
4 attending regular classrooms participated in this study, along with
their 3 teachers. Participants from this study attended an elementary
school in the underprivileged neighborhood of Montreal-North, in
Montreal, Canada. All participants fulfilled the following criteria:
They had previously received a psychological diagnosis for a mental
health disorder based on diagnostic criteria from the Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition (DSM-5),*°
were experiencing persistent psychosocial adjustment difficulties in
school, and were assessed by a psychologist to confirm the presence of
a psychological diagnosis. None of the participants were taking any
form of medication to treat psychological symptoms at the time of this
study. For the purposes of this study, participants had to be willing to
participate in an 8-week MBI and be available to answer question-
naires during all phases of the study. It was also necessary that all
teachers were available to fill out questionnaires at the same time as
their student for all assessment periods. Teachers were not involved in
the group meetings. As this project was conducted in French, partici-
pants were required to speak and understand the language. No attrition
was experienced in this study; all students and their respective teacher

Table 1. Participant Characteristics.

Student
Characteristic Anna Bob Mike
Age, years 10 9 9
Grade 4 3 3
Ethnicity Caucasian Haitian Hispanic
Primary language French French, Creole  Spanish
Diagnosis Generalized Anxiety disorder Major
anxiety not otherwise depressive
disorder specified disorder
Comorbidities — Moderate Severe
speech speech
pathology® pathology®
Attendance (during  No absences No absences | absence

mindfulness-based
intervention)

Diagnosed by a certified speech therapist.

filled out pre- and postintervention questionnaires. Participants were
referred by the school psychology service to take part in this study.
Participant characteristics can be found in Table 1. Participant names
were changed to protect their confidentiality.

Anna (Generalized Anxiety Disorder)

Anna was a fourth-grade, 10-year old elementary school student. She
was of Canadian descent and her mother tongue was French. She was
born in Canada and had always been educated in French. Anna had
received a psychological diagnosis of generalized anxiety disorder,
and was experiencing persistent psychosocial adjustment difficulties
in school. Specifically, absenteeism was a major problem for Anna. At
preintervention, on average, she would attend school 2 days per week,
out of 5. As a consequence of her absences, she was missing crucial
notions that were taught by her teacher and actively avoiding exam-
inations. Additionally, Anna also had frequent verbalizations of anxi-
ety pertaining to the fear of her mother becoming ill or injured. She
also feared becoming ill herself. She was in frequent conflicts with her
classmates and had only a few friends.

Bob (Anxiety Disorder Not Otherwise Specified
and Moderate Speech Pathology)

Bob was a third-grade, 9-year old elementary school student. He was
of Haitian descent and his mother tongues were Creole and French. He
was born in Canada and had always been educated in French. Bob had
received a psychological diagnosis of anxiety disorder not otherwise
specified and was experiencing persistent psychosocial adjustment
difficulties in school. Specifically, Bob displayed multiple signs of
rigid behavior in school. For instance, he refused to eat at school with
his classmates. Bob had recently undergone multiple medical exam-
inations, in order to eliminate any gastrointestinal reasons explaining
his fear of eating. As a result of these examinations, Bob’s rigidity had
increased and he had recently developed a fear of becoming ill, of the
doctor, and of the dentist. When one of his classmates was sick, Bob
insisted to go back home or to move his desk away from this person.
Bob also had a diagnosis of moderate speech pathology, which had
been diagnosed by a certified speech language pathologist.
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Mike (Major Depressive Disorder and Severe Speech
Pathology)

Mike was a third-grade, 9-year old elementary school student. He
was of Hispanic descent and his mother tongue was Spanish,
although he was fluent in French. He was an immigrant and had
arrived in Canada with his mother when he was a toddler. He has
always been educated in French. Mike had received a psychological
diagnosis of major depressive disorder, and was experiencing per-
sistent psychosocial adjustment difficulties in school. He also had a
diagnosis of severe speech pathology, which had been diagnosed by
a certified speech therapist. Specifically, his teacher reported that he
cried frequently in class and withdrew from his classmates. He was
often sad and tired during the day. He would get easily discouraged
when he had to complete a difficult task and would often fail to
complete the given assignments. This was a cause for alarm from
the school personnel, as Mike had always been known as a very
resilient and perseverant student, in spite of his severe speech pathol-
ogy. At the time of referral, Mike was in danger of repeating his
school year because of his overall grades.

Mindfulness-based Intervention for This Study

This intervention was adapted from previous work done by the
first author with children and adolescents.*!*? Specifically, this
intervention was inspired by Mindfulness-based cognitive therapy
protocols developed by a team at the Centre de consultation psy-
chologique specialisé of the Université Catholique de Louvain
(Center for specialized psychological consultation, Catholic Uni-
versity of Leuven, Belgium).** The intervention manual was
reviewed and approved by clinical psychology faculty members
with expertise of mindfulness. The first author of this article, a
trained therapist in MBI with previous experience with groups in
pediatric oncology and school psychology, led the intervention.
The MBI lasted 8 weeks. The group met once a week for 60
minutes. The duration of each session was adapted to (1) fit one
daily classroom period, hence facilitating the implantation of this
project and (2) offer a developmentally appropriate intervention
specifically targeted to match elementary school students’ shorter
attention span. Weekly sessions included introduction to mindful
eating, body scan, and breathing meditations, along with the obser-
vation of thoughts, physical sensations, and emotions. Homework
was assigned every week, and home practice was required at least
once a week. Guided meditations were recorded and a copy was
given to participants for home practice. Group discussions regard-
ing homework and home practice completion were held at the
beginning of each session to monitor treatment adherence. The
intervention did not include a silent retreat. Students were not
close friends and did not interact outside sessions. A detailed
session-by-session summary of the MBI intervention can be found
in Table 2.

Measures

For the purposes of this study, a validated French version of each scale
was selected. Given the repeated-measures component of this study,
specific items of the following scales were chosen, in order to ensure
that questionnaires could be filled out in a reasonable amount of time
(approximately 5-10 minutes) by both students and teachers. A total of
8 items were administered to students and 10 items were administered
to teachers.

Table 2. Mindfulness-based Intervention Session Content.

Session Content

| Overview of class rules and participant presentations.
Expectations with regard to the intervention. Introduction
to mindful eating.

2 Body scan meditation. Introduction to components of emotions
(thoughts, physical sensations, behavior) and stress

3 Breathing meditation. Introduction to sitting meditation.
Mindful movements through yoga-like poses.

4 Breathing meditation. Introduction to concepts of
acceptance of emotions.

5 Mindful check-in exercises. Mindfulness through the senses.

6 Breathing meditation with a special focus on thoughts and
judgments. Group discussion on thoughts and judgments.

7 Walking meditation. Group discussion on self-care and
acceptance.

8 Short sitting meditation. Feedback regarding intervention.
Distribution of a pebble stone as a reminder of the
experience.

Symptom Measures

Behavior Assessment System for Children, Second Edition (BASC-I).
This measure was used to evaluate internalizing symptoms in students.
Items from the Teacher Report Form and the Self-Report form were
used for this project. This measure presents good interrater agreement
(r = 0.53-0.74) and test-retest reliability (» = 0.7-0.8), along with high
internal consistency (o = 0.8-0.9) and clinical validity.** Construct
validity for the Teacher Report Form is also good (o0 = 0.7-0.8) when
the BASC-II is compared with similar behavioral assessment scales
such as the Child Behavior Check List*> and the Conners Scale—
Revised.*® The anxiety (self-report; 3 items, eg, “I worry about little
things”; and teacher report; 3 items, eg, “Worries about things that
cannot be changed”), and depression (self-report; 5 items, eg,
“Nothing ever goes right for me”; and teacher report; 5 items, eg,
“Seems lonely”) subscales of the BASC-II were used in this project.

Change Measure

Five-Facet Mindfulness Questionnaire. This measure was used to
evaluate perceived mindfulness in students.*’ It was used to assess
the extent to which students become more mindful as they are exposed
to the intervention. The measure presents good internal consistency
(o0 = 0.72-0.92). A total of 6 items from this scale were used in this
project, taken from the following 3 subscales (2 items per subscale):
Observe (eg, “When I take a shower or bath, I stay alert to the sensa-
tions of water on my body ), Act with Awareness (eg, “I do jobs or
tasks automatically without being aware of what I’'m doing”) and
Nonreact (eg, “I perceive my feelings and emotions without having
to react to them”). Items from these subscales were selected because
they were closest to critical mindfulness concepts that were taught in
this MBI

Assessment Time Points

A total of 10 assessment time points were included in this project. Three
baseline assessments were completed during phase A (1 assessment per
week), 4 assessments were completed during the active treatment phase
B (1 assessment every 2 weeks in order to allow participants to acquire
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Table 3. Results of Empirical Estimations of the Case-Specific Effects
Using the Basic 3-Level Model for Anxiety.

Table 4. Results of Empirical Estimations of the Case-Specific Effects
Using the Basic 3-Level Model for Depression.

Parameter Standard Parameter Standard

Time Point Parameter Estimate Error P Time Point Parameter Estimate Error P

Case | Case |
Self-report Baseline Bo 433 1.6l 22 Self-report Baseline Bo —0.99 1178 .99
Treatment B, 231 1.62 21 Treatment By 4.99 .19 .16
Follow-up B 0.98 2.03 .66 Follow-up [ 4.99 168 .22
Teacher Baseline Bo 3.76 0.84 .20 Teacher Baseline Bo 3.98 0.19 .00
report  Treatment B, 1.15 1.07 44 report  Treatment B 1.27 0.26 .02
Follow-up B2 0.87 1.19 61 Follow-up B2 0.38 0.28 .28

Case 2 Case 2
Self-report Baseline Bo 1.74 .16 .73 Self-report Baseline Bo 2.71 046 .0l
Treatment B, —0.91 0.69 23 Treatment By —1.15 0.62 A7
Follow-up B —0.88 094 .39 Follow-up B2 —1.79 075 .10
Teacher Baseline Bo 5.24 1.91 80 Teacher Baseline Bo 2.00 0.13 .00
report  Treatment B, —0.98 0.65 A7 report  Treatment B —0.06 0.18 73
Follow-up B —2.94 090 .0l Follow-up B2 —0.13 0.19 .50

Case 3 Case 3
Self-report Baseline Bo 5.60 I.15 .09 Self-report Baseline Bo 3.25 1.74 37
Treatment B, —1.06 1.40 51 Treatment By 0.04 1.74 .98
Follow-up B2 1.05 1.60 .59 Follow-up B2 0.76 2.19 .75
Teacher Baseline Bo 1.73 0.18 .00 Teacher Baseline Bo 5.49 77.8 .99
report  Treatment By 1.51 027 .02 report  Treatment B 1.99 261 .65
Follow-up B 3.24 026 .00 Follow-up B2 3.99 3.69 .56

*Values in boldface indicate statistical significance (P < .05).

and practice new skills), and 3 assessments were taken during the
follow-up phase A (1 assessment per month). Students and teachers
filled out all measures at all assessment time points.

Data Analysis

Methods of assessment in n-of-1 trials have been the subject of
ongoing debates in the past years.*®* However, although debates
regarding the appropriateness and accuracy of different methods
persist, recent developments in this field of research have sug-
gested that the use of statistical analyses, when combined with
visual analysis, can be useful in analyzing results of n-of-1
trials.*>>° Multilevel modeling strategies, when used in single case
design research, can provide evidence of treatment effects, namely
by providing information related to observed changes at the begin-
ning of a new phase and to differences in slopes of symptom
ratings from one phase to another.>'"> Furthermore, multilevel
modeling approaches have been validated with small sample sizes
(eg, N = 4-8)3%53

In this study, primary hypotheses were tested using a single
case multilevel modeling strategy enabling the testing of compar-
isons between A-B-A phases, and their statistical significance.
These analyses are based on a modeling strategy suggested by
Moeyaert and colleagues.56 In our model, by, by, and b, represent
the estimated baseline level, the treatment effect and follow-up
effect for each subject. Autocorrelation was considered through
ARI1. Fixed effect coefficients and their P values are presented
in Tables 3, 4, and 5. P values were considered according to the
P = .05 threshold.

In their article, Moeyaert and colleagues®® present a modeling
strategy for analyzing n-of-1 trial data, with the same sample size

*Values in boldface indicate statistical significance (P < .05).

Table 5. Results of Empirical Estimations of the Case-Specific Effects
Using the Basic 3-Level Model for Mindfulness.

Parameter Standard

Time Point Parameter  Estimate Error P

Case |
Self- Baseline Bo 11.61 0.29 .00
report Treatment B 0.31 0.39 49
Follow-up B2 0.90 0.41 .13

Case 2
Self- Baseline Bo 15.25 0.65 .00
report Treatment By —1.94 0.87 .10
Follow-up B2 —6.76 1.08 .0l

Case 3
Self- Baseline Bo 7.75 5.19 79
report Treatment B, 3.83 222 13
Follow-up B2 0.73 3.07 .82

*Values in boldface indicate statistical significance (P < .05).

as in this study (N = 3).%¢ In this article, the authors report having
sufficient statistical power to detect pre-to-post intervention effects
in their sample, and conclude that a sample of 3 is sufficient to
ensure adequate statistical power. Further work by the same group
of authors has also stipulated that adequate statistical power is
reached in small sample sizes that are characteristic of n-of-1
trials, specifically when their modeling strategy is employed to
analyze the data.’’
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Figure |. Graphical display of baseline level and changes in level between consecutive phases in anxiety.

Visual Analysis of the Data

Visual analysis of our data for all participants was also completed.
One of the strengths of visual analysis is that it is very conservative in
the evaluation of change across phases.’® Stable or deteriorating levels
of the problematic target behavior needs to be established before the
onset of an intervention phase. In addition, only robust changes in the
direction of treatment at or near the point of treatment can be inter-
preted as a basic effect. Finally, an experimental effect is based on the
observation of 3 basic effects at 3 different phases within 1 single case
experimental design for each dependent variable.>®

Results
Anxiety Symptoms

Graphic presentation of the anxiety symptoms results for all
participants can be found in Figure 1.

Participant 1: Anna (Generalized Anxiety Disorder). Visual analysis
of the data for Anna indicates low levels of anxiety symptoms
from self-reported questionnaires and moderate levels of
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anxiety symptoms from teacher-reported questionnaires.
Visual analysis of self-reported data suggests that the begin-
ning of treatment caused a small increase in anxiety for Anna.
However, once the treatment started, levels of anxiety returned
to low levels and remained stable during follow-up. Visual
analysis of teacher-reported data suggests that treatment was
somewhat helpful in decreasing anxiety symptoms in Anna—
which remained stable during the treatment phase. However, at
follow-up, an increasing trend can be observed, suggesting the
short-term impact of treatment.

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 symptoms in both self-report and teacher report
questionnaires (please refer to Table 3).

Participant 2: Bob (Anxiety Disorder Not Otherwise Specified).
Visual analysis of the data for Bob indicates moderate to high
levels of anxiety symptoms from self-reported and teacher-
reported questionnaires. Visual analysis of self-reported data
suggests that the beginning of treatment caused a clinically
significant increase in anxiety for Bob. However, a trend can
be observed during the treatment phase, where Bob’s anxiety
scores slowly return to baseline levels, and remain stable dur-
ing follow-up. Visual analysis of teacher-reported data
suggests a similar pattern than is observed in self-reported data
for Bob.

Statistical analyses show significant phase differences in
scores between the treatment and follow-up phases for anxiety
in teacher report questionnaires, B, = —2.94, #(6.47) = —3.24,
P = .01, indicating higher anxiety scores at the end of the
follow-up period, when compared with the treatment phase
(see Table 3).

Participant 3: Mike (Major Depressive Disorder). Visual analysis
of the data for Mike indicates moderate to high levels of
anxiety symptoms from self-reported questionnaires at base-
line. Visual analysis of self-reported data suggests an impor-
tant drop in anxiety symptoms during treatment. However,
at follow-up, a return to baseline levels can be observed,
suggesting the short-term impact of treatment. Visual anal-
ysis of the data for teacher-reported questionnaires does not
concur with self-reported data for Mike. At baseline, visual
analysis of the data suggests that the teacher did not observe
anxiety symptoms in Mike, and that the anxiety mean level
increased steadily during the treatment and follow-up
phases.

The results of the weekly assessments showed significant
phase differences in scores between the baseline, treatment, 3
= 1.51, #2.39) = 5.56, P = .02, and follow-up, B, = —2.94,
#2.26) = 12.2, P = .001, phases for anxiety in teacher report
measures, indicating higher anxiety scores at the end of the
follow-up when compared with the treatment phase and higher
scores at the end of the treatment phase when compared to the
baseline phase (see Table 3).

Depression Symptoms

Graphic presentation of the depression symptoms results for all
participants can be found in Figure 2.

Participant |: Anna (Generalized Anxiety Disorder). Visual analysis
of the data for Anna indicates low levels of depression symp-
toms from self-reported and teacher-reported questionnaires.
Visual analysis of self-reported data suggests that the begin-
ning of treatment caused a small increase in depressive symp-
toms—just as it did for her anxiety levels—for Anna. However,
once the treatment started, levels of depressive symptoms
returned to low levels and remained stable at follow-up. Visual
analysis of teacher-reported data indicates a somewhat stable
condition throughout all phases.

Statistical analyses concur with the visual analysis for Anna.
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 depression symptoms in both self-report and teacher report
questionnaires (please refer to Table 4). Additionally, results
show significant mean differences in depression scores
from baseline to treatment in teacher report questionnaires,
By =1.27, #2.66) = 4.76, P = .02, with an increase in depres-
sive symptoms during the treatment phase.

Participant 2: Bob (Anxiety Disorder Not Otherwise Specified).
Visual analyses of the data for Bob indicates low levels of
depression symptoms from self-reported and teacher-reported
questionnaires, and indicates a somewhat stable condition
throughout all phases. However, high variability during base-
line makes it difficult to confirm what appears to be a robust
effect during active treatment and follow-up phases.

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 depression symptoms in both self-report and teacher report
questionnaires (see Table 4).

Participant 3: Mike (Major Depressive Disorder). Visual analyses
of the data for Mike indicates low levels of depression symp-
toms from self-reported questionnaires. Visual analysis of self-
reported data suggests a drop in depression symptoms during
treatment. However, the impact of the treatment seems to be
short term, as depression scores exceeded baseline levels at
follow-up. Visual analysis of the data for teacher-reported
questionnaires does not concur with self-reported data for
Mike. At baseline, visual analysis of the data suggests high
levels of depressive symptoms, with a clinically significant and
stable decrease during treatment. At follow-up, depression
scores for Mike remained stable, which suggests a somewhat
lasting effect of the intervention.

Statistical analyses show no significant phase differences in
scores or rates of change between the baseline, the active treat-
ment phase and the follow-up phase for depression symptoms in
both self-report and teacher report questionnaires (see Table 4).
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Figure 2. Graphical display of baseline level and changes in level between consecutive phases in depression.

Mindfulness Scores

Graphic presentation of the mindfulness scores results for all
participants can be found in Figure 3.

Participant |: Anna (Generalized Anxiety Disorder). Visual analysis
of the data for Anna indicates high and somewhat stable levels
of mindfulness scores from the self-reported questionnaire.
Visual analysis of self-reported data suggests that the

beginning of treatment caused a small increase in mindfulness
for Anna. Levels of mindfulness scores were stable once the
treatment started and remained this way during follow-up.

Statistical analyses concur with the visual analysis for Anna.
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 mindfulness scores in the self-reported questionnaire
(please refer to Table 5).
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Figure 3. Graphical display of baseline level and changes in level between consecutive phases in mindfulness.

Participant 2: Bob (Anxiety Disorder Not Otherwise Specified).
Visual analysis of the data for Bob indicates moderately high
levels of mindfulness during baseline and active treatment,
but a precipitous drop during follow-up, which then rises by
the last data point to the same level as the previous active
treatment phase.

Statistical analyses show significant phase differences in
scores between the treatment and follow-up phases

mindfulness scores, B, = —6.76, #3.46) = —6.28, P = .01,
indicating lower mindfulness scores at the end of the follow-up
period, when compared with the treatment phase (see Table 5).

Participant 3: Mike (Major Depressive Disorder). Visual analysis of
the data for Mike indicates moderate levels of mindfulness
from the self-reported questionnaire at baseline. Visual analy-
sis of self-reported data suggests a similar pattern in the data
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during the active treatment phase, with a drop in mindfulness
scores. However, at follow-up, scores rise by the last data point
to return to baseline levels.

The results of the weekly assessments showed no significant
phase differences in scores between the baseline, active treat-
ment, and follow-up phases for mindfulness scores (see Table 5).

Sensitivity Analyses

Item analysis was conducted on mindfulness scores. Although
these were largely not significantly different pre-to-post treat-
ment at the scale level, item analysis for the Five-Facet Mind-
fulness Questionnaire indicated that the most sensitive items to
the intervention were those linked to observing (eg, “I pay
attention to how my emotions affect my thoughts and
behaviors”; “When I take a shower or bath, I stay alert to the
sensations of water on my body”) and acting with awareness
(eg, “I do jobs or tasks automatically without being aware of
what I’m doing”), which indicates that mindfulness could pos-
sibly explain, at least partially, the improvements observed in
our participants.

Discussion

This article presents results from an MBI study for third and
fourth grade elementary school students with diagnoses of gen-
eralized anxiety disorder, anxiety disorder not otherwise spec-
ified with a moderate speech pathology, and major depressive
disorder with severe speech pathology in the context of regular
classroom settings. Contrary to our initial hypothesis, our
results do not clearly indicate that the MBI had a clinically
significant impact on anxiety and depression symptoms in
these children. Results from visual analyses of the anxiety and
depression data, which require robust changes across phases to
argue for an effect, along with results from statistical analyses,
yield a conservative interpretation of results. For example, for
Mike, although a change was observed from baseline to active
treatment for anxiety and depression, regression back to base-
line levels occurred for anxiety and regression above baseline
levels occurred for depression. This does not suggest that a
meaningful, durable basic effect was achieved. Thus, these
results indicate that MBIs may have a short-term impact on
elementary school students with internalized disorders such
as anxiety and major depressive disorders, although caution
is warranted in drawing conclusions for children with general-
ized anxiety disorder.

No statistically significant differences on any variables were
found in self and teacher reports for Anna, which may indicate
that the MBI was not useful in alleviating anxiety symptoms of
the amplitude that can be found in generalized anxiety disor-
ders. Furthermore, it is possible that pervasive anxiety disor-
ders in youth, such as generalized anxiety disorder, may require
a longer, more intensive psychological treatment to see signif-
icant improvements in patient functioning. The potential com-
bination of anxiolytic medication with psychological treatment
may also be required in these cases. However, in spite of the

absence of significant results in self- and teacher-reported data,
it should be noted that, over the course of the MBI sessions,
Anna developed notable introspection skills, allowing her to
identify more easily how she felt her anxiety (eg, in her body,
what thoughts and emotions would typically accompany these
feelings) and which situations tended to make her more anxious.
This highlights namely the importance of including a psychoe-
ducation component in school-based programs for children who
deal with anxiety.”> However, in spite of these improvements,
Anna’s anxiety levels remained high at postintervention.

Based on teacher report measures, significant differences
were found in anxiety symptoms for Bob, in which his teacher
reported significant deterioration at follow-up. Thus, effects on
anxiety that were noted in the visual analysis of self-reported
data seemed to be short term, as an increase in symptoms was
found at follow-up in teacher report questionnaires. As such,
short-term improvements noted in anxiety for Bob might sug-
gest that small daily mindfulness exercises would need to be
used for a longer period on a consistent basis in order to pre-
serve this effect. The value and long-term impact of adding
maintenance therapy to future research projects of this sort
would be interesting to evaluate. However, caution is war-
ranted in interpreting these results given the discrepancy
between self-report and teacher report scores.

Bob’s progression throughout the MBI intervention was
somewhat slower than that of his colleagues, as he was most
resistant to sharing his experiences and to completing weekly
assignments. During the first sessions, he would become agi-
tated when he was asked to talk openly about his fear of eating
in front of others or his fear of becoming ill. However, a sudden
change was noted after the fourth week of the intervention,
when Bob completed assignments and became very interested
in applying mindfulness to reduce his stress and overall anxi-
ety. From that moment on, he stopped insisting to get out of the
classroom when a classmate was sick and his overall avoidance
of anxious situations decreased. However, his fear of eating
remained until the end of the follow-up period.

Based on teacher report measures, significant differences
were found for anxiety for Mike, although these differences
indicated a worsening of scores throughout the intervention and
at follow-up. Visual analysis showed marked improvements in
depressive symptoms for Mike pre- to postintervention. This
could be explained by a certain insensitivity of statistical anal-
yses in n-of-1 trials, which mathematically take into account the
slope of changes in rate without consideration of the direction of
change. While a visual analysis reveals a clear change in the
direction of treatment from baseline to intervention, our statisti-
cal analyses were unable to detect this due to the limitations of
the mathematical functions used to assess differences in levels
and trends across phases. Thus, although caution is warranted in
concluding on the effect of this MBI on depression, it is possible
that it somewhat helped Mike better manage his depressive
symptoms. However, our MBI seemed to have the opposite
effect on anxiety symptoms for Mike.

At the beginning of the intervention, an absence of pleasure
was evident in Mike. He would seldom smile and have an
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apathetic expression on his face. Enumerating pleasant activi-
ties was especially difficult for him. However, he could easily
identify and describe moments when he felt sad and depressed,
along with their corresponding emotions, physical sensations,
and thoughts. Mike’s involvement in the MBI was significant
from the beginning of the sessions, as he showed a marked
desire to improve his condition. He would systematically prac-
tice meditations between sessions and complete given assign-
ments. In class, his teacher quickly reported improvements in
terms of his mood. Mike also began to confide to his teacher
when he had challenging days. His withdrawal from his peers
also decreased significantly.

From a transdiagnostic standpoint, based on results from
this single case design, we cannot conclude on the usefulness
of MBIs for children with internalized disorders of varying
intensity. Although some improvements were noted in anxiety
(Bob) and depression (Mike) from the student’s point of view,
their teachers tended to report iatrogenic effects of the inter-
vention for anxiety symptoms (Mike) and depression symp-
toms (Anna). It is possible that students themselves noted
improvements on internalized symptoms that did not impact
overall school functioning and were hence not observed by
their teachers. It may also be possible that teachers are less
able to discern internalized symptoms in their students, since
these are usually less observable and tend not to disrupt class-
room dynamics as much as externalized symptoms.** Another
possibility is that the mindfulness training made children more
sensitive to cues relating to their emotions, and allowed them to
be more aware of the moments where they were not mindful,
which may explain why certain participants reported an
increase in mindfulness, followed by a decrease back to base-
line levels. Children themselves might be the best judges of
their anxiety and depression symptoms. It may also be that
MBIs need to be adapted specifically to each disorder—and
to the individual themselves—in order to address specificities
of severe anxiety disorders and major depressive disorders
along with individual differences separately.

Finally, the presence of varying degrees of speech patholo-
gies in Bob and Mike, which are linked to learning disabilities
in elementary school children, sheds light on the possible
impact of MBIs on children with comorbid internalized disor-
ders and learning disabilities. Children with learning disabil-
ities often present with demoralization, and approximately 10%
to 25% of these children present comorbid diagnoses such as
anxious or major depressive disorder.®” Results from this study
suggest that MBIs may be especially useful for elementary
school children with comorbid internalized disorders and learn-
ing disabilities. Previous MBI research with children with
learning disabilities and special education needs and with teen-
agers with learning disabilities has shown similar results.**®!

Strengths

This study includes notable strengths. The multiple single
case design that was chosen for this study enabled detailed
investigation of intraindividual change of children with

different diagnoses, thus providing insight into the transdiag-
nostic treatment literature of MBIs for children. The use of
this approach has enabled us to document the process of
change in our participants, which in turn provides valuable
information to researchers interested in developing and test-
ing MBIs for elementary school students with anxiety and
depression disorders. No attrition was experienced in this
study, solidifying our results.

Limitations

The A-B-A design used in this study presents some minor risks
with regard to internal validity.”® Threats to internal validity
are time-related factors such as history and testing effects. As
the intervention was conducted during the winter, spring break
vacation might have caused variations in mood in our partici-
pants. The follow-up period took place during the months of
April, May, and June, near the end of the school year, which
may also have affected our results. Report cards were handed
near the end of the treatment phase, which could have caused a
spike in anxiety in some participants. Furthermore, it is possi-
ble that both self and teacher report forms may somewhat over-
state the change taking place pre-to-post intervention and at
follow-up, as students and teachers were potentially hoping for
positive changes postintervention. Having a control group and
blinded reporters to the intervention could improve the research
design. Finally, although participants from this study were not
close friends and did not have much contact outside of the MBI
sessions, we cannot be sure that there was no contamination
between participants, although it is highly unlikely. In future
studies, a multiple baseline approach could solve some of these
minor issues.

Suggestions for Further Research

Variables such as absenteeism and grades could be incorpo-
rated in future projects of this sort. For Anna, although absen-
teeism from school was not included as a measure in this
study, it should be noted that despite the absence of statistical
significant pre-to-post differences in targeted variables, her
absenteeism from school dramatically dropped once the MBI
got underway and remained stable throughout the follow-up
period, which seems indicative of a certain improvement in
stress and anxiety managing skills, and in her overall school
functioning. For Mike, although school performance was not
included as a measure of this study, it should be noted that his
overall grades improved significantly pre-to-post treatment,
to a point where he was in danger of repeating his school year
pretreatment and had average grades at posttreatment and
follow-up.

Future n-of-1 trials would also benefit from the inclusion of
observational measures, in order to evaluate functionality (eg,
at school or at home) instead or on top of symptomatology
measures such as those included in this study. Given the fact
that internalized disorders can manifest both in school and at
home, it is important to acknowledge caregivers as a possible
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source of behavior change. Including caregiver reports may
help account for some self-report and teacher bias, and should
be included in future studies of this sort. Parent reports would
also help in providing a more complete assessment of partici-
pants’ mental health and change pre-to-post intervention. Par-
ental implication in terms of favoring daily practice and
homework completion would also be important to consider in
future projects. The use of web- or mobile-based mindfulness
applications, which could be helpful in sending daily reminders
of practice to youth, also represents an interesting avenue for
future research. Finally, including other measures, such as phy-
siological measures or salivary cortisol, behavioral observation
measures or attention tests, would also improve the description
of potential causal mechanisms.

Additional assessment time points in each phase would
strengthen the overall design and allow more robust conclu-
sions to be drawn. Although a minimum of 3 assessment time
points are necessary to conduct n-of-1 trials, a targeted number
of 5 per phase has been previously recommended.*® If larger
pools of potential participants are available, the use of rando-
mized controlled trials with a single case approach is recom-
mended in future studies, in order to draw more robust
conclusions regarding the effectiveness of MBIs for children
with internalized disorders.>> With larger samples, sensitivity
analyses could be performed (eg, analyses on different cutoffs
or definitions, noncompliance to treatment or protocol viola-
tions).®? A larger scale study would also enable one to deter-
mine whether there are specific components of anxiety and
depression disorders that might be more or less affected by the
MBI and whether this treatment might work better for some
profiles or comorbidities.

Finally, results from this n-of-1 trial design is consistent
with other work suggesting caution with regard to the overall
impact and efficacy of MBIs as a universal treatment option for
youth. Past studies have shown that MBIs are not universally
efficacious for children and teenagers, and that caution is war-
ranted before applying this treatment option for all, regardless
of their psychological health and/or the presence of a mental
health disorder. As an example, a meta-analysis by Zoogman
and colleagues'> suggests that, although MBIs have a greater
impact in youth who have a mental health disorder and affect
psychological variables more than physical ones, they may
have a limited impact when compared with alternative treat-
ment options, such as cognitive-behavioral therapy. Other stud-
ies have found no significant impact of MBIs on psychological
symptoms and mental health in elementary and high school
students.®*** However, some of these studies were underpow-
ered, which can greatly affect their results. Thus, future studies
would do well to pursue the documentation of the impact of
MBIs in different contexts (eg, as a universal prevention inter-
vention in regular classrooms of children varying in ages and
grades, a transdiagnostic clinical intervention for children with
mental health disorders, a clinical intervention for children
with a specific mental health disorder, such as an anxiety dis-
order, attention deficit/hyperactivity disorder, or major depres-
sive disorder), to specifically pinpoint when they can be most

useful as a stress and emotional regulation tool for youth.
Finally, adopting robust research designs, such as multiple
baseline n-of-1 trials embedded within a randomized controlled
trial, could also contribute to clarifying the optimal conditions
for MBI implementation in youth.

Conclusion

Results from this study do not allow us to conclude whether
MBIs can be helpful in decreasing psychosocial adjustment
difficulties in elementary school students with anxiety and
depression disorders. Further research evaluating the impact
of maintenance therapy and parental implication via caregiver
reports and more objective measures is warranted to establish
the effect of MBIs for these children in a more robust manner.

Acknowledgments

The authors wish to thank Josée Douaire, PhD, David de L’Eglise
Collin, Isabelle Pilon, and Samya-Hayette Ait-Kaci-Azzou for their
input on the project and assistance in its implementation.

Author Contributions

CM-H conceptualized and coordinated the study, taught and adapted
the mindfulness-based intervention, performed data analysis, and
drafted the manuscript. EL contributed to the design of the study,
revised the protocol, participated in data analysis, and reviewed exten-
sively the manuscript. CH contributed to data interpretation and revi-
sion of the manuscript. GT contributed to data interpretation and
revision of the manuscript. LBA contributed to data interpretation and
revision of the manuscript.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The authors disclosed receipt of the following financial support for the
research, authorship, and/or publication of this article: This study was
funded by scholarships to the first author from the Fonds de Recherche
en Société et Culture du Québec.

Ethical Approval

All procedures performed in studies involving human participants
were in accordance with the ethical standards of the institutional
and/or national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical standards.
Informed consent was obtained from all individual participants
included in the study.

References

1. Canadian Mental Health Association. Fast facts about mental
illness. 2015. http://www.cmha.ca/media/fast-facts-about-men
tal-illness. Accessed July 13, 2015.

2. Oberle E, Schonert-Reichl K, eds. Mindfulness in Adolescence:
New Directions for Youth Development, Number 142. Hoboken,
NI: Wiley; 2014.

3. Mental Health Commission of Canada. Making the case for
investing in mental health in Canada. 2013. http://www.mental


http://www.cmha.ca/media/fast-facts-about-mental-illness
http://www.cmha.ca/media/fast-facts-about-mental-illness
http://www.mentalhealthcommission.ca/English/system/files/private/document/Investing_in_Mental_Health_FINAL_Version_ENG.pdf

868

Journal of Evidence-Based Complementary & Alternative Medicine 22(4)

10.

11.

12.

13.

15.

16.

17.

18.

19.

healthcommission.ca/English/system/files/private/document/
Investing_in_Mental_Health_ FINAL_Version_ENG.pdf.
Accessed July 13, 2015.

. Mental Health Commission of Canada. School-based mental

health in Canada: a final report. 2013. https://www.mentalhealth
commission.ca/Francais/system/files/private/document/Child
Youth_School_Based_Mental_Health_Canada_Final_Report_
ENG.pdf. Accessed July 13, 2015.

. Kabat-Zinn J. Mindfulness-based interventions in context—past,

present, and future. Clin Psychol Sci Pract. 2003;10:144-156.

. Kabat-Zinn J. Wherever You Go There You Are: Minfulness Med-

itation in Everyday Life. New York, NY: Hyperion; 1994.

. Borkovec TD. Life in the future versus life in the present. Clin

Psychol Sci Pract. 2002;9:76-80.

. Salmon P, Sephton S, Weissbecker I, Hoover K, Ulmer C, Studts

JL. Mindfulness-based meditation in clinical practice. Cogn
Behav Pract. 2004;11:434-446.

. Hofmann SG, Sawyer AT, Witt AA, Oh D. The effect of

mindfulness-based therapy on anxiety and depression: a meta-
analytic review. J Consult Clin Psychol. 2010;78:169-183.
Teasdale JD, Segal ZV, Williams JM, Ridgeway VA, Soulsby JM,
Lau MA. Prevention of relapse/recurrence in major depression by
mindfulness-based cognitive therapy. J Consult Clin Psychol.
2000;68:615-623.

Ma SH, Teasdale JD. Mindfulness-based cognitive therapy for
depression: replication and exploration of differential relapse pre-
vention effects. J Consult Clin Psychol. 2004;72:31-40.
Zoogman S, Goldberg SB, Hoyt WT, Miller L. Mindfulness inter-
ventions with youth: a meta-analysis. Mindfulness. 2015;6:
290-302.

Carboni JA, Roach AT, Fredrick LD. Impact of mindfulness train-
ing on the behavior of elementary students with attention-deficit/
hyperactive disorder. Res Hum Dev. 2013;10:234-251.

. Mendelson T, Greenberg MT, Dariotis JK, Gould LF, Rhoades

BL, Leaf PJ. Feasibility and preliminary outcomes of a school-
based mindfulness intervention for urban youth. J Abnorm Child
Psychol. 2010;38:985-994.

Schonert-Reichl KA, Oberle E, Lawlor MS, et al. Enhancing
cognitive and social-emotional development through a simple-
to-administer mindfulness-based school program for elementary
school children: a randomized controlled trial. Dev Psychol.
2015;51:52-66.

Biegel GM, Brown KW, Shapiro SL, Schubert CM. Mindfulness-
based stress reduction for the treatment of adolescent psychiatric
outpatients: a randomized clinical trial. J Consult Clin Psychol.
2009;77:855-866.

Haydicky J, Wiener J, Badali P, Milligan K, Ducharme JM. Eva-
luation of a mindfulness-based intervention for adolescents with
learning disabilities and co-occurring ADHD and anxiety. Mind-
fulness. 2012;3:151-164.

Zenner C, Herrnleben-Kurz S, Walach H. Mindfulness-based
interventions in schools—a systematic review and meta-analysis.
Front Psychol. 2014;5:603.

Felver JC, Celis-de Hoyos CE, Tezanos K, Singh NN. A systema-
tic review of mindfulness-based interventions for youth in school
settings. Mindfulness. 2016;7:34-45.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Moses EB, Barlow DH. A new unified treatment approach for
emotional disorders based on emotion science. Curr Dir Psychol
Sci. 2006;15:146-150.

Hill CL, Updegraff JA. Mindfulness and its relationship to emo-
tional regulation. Emotion. 2012;12:81-90.

Chambers R, Gullone E, Allen NB. Mindful emotion regula-
tion: an integrative review. Clini Psychol Review. 2009;29:
560-572.

Cicchetti D, Ackerman BP, Izard CE. Emotions and emotion
regulation in developmental psychopathology. Dev Psychopathol.
1995;7:1-10.

Kumar S, Feldman G, Hayes A. Changes in mindfulness and
emotion regulation in an exposure-based cognitive therapy for
depression. Cogn Ther Res. 2008;32:734-744.

Boswell JF, Anderson LM, Barlow DH. An idiographic analysis
of change processes in the unified transdiagnostic treatment of
depression. J Consult Clin Psychol. 2014;82:1060-1071.

Norton PJ, Philipp LM. Transdiagnostic approaches to the treat-
ment of anxiety disorders: a quantitative review. Psychotherapy
(Chic). 2008;45:214-226.

Molenaar PC, Campbell CG. The new person-specific paradigm
in psychology. Curr Dir Psychol Sci. 2009;18:112-117.

Wood P, Brown D. The study of intraindividual differences by
means of dynamic factor models: rationale, implementation, and
interpretation. Psychol Bull. 1994;116:166-186.

Schork NJ. Personalized medicine: time for one-person trials.
Nature. 2015;520:609-611.

Barlow DH, Nock MK. Why can’t we be more idiographic in our
research? Perspect Psychol Sci. 2009;4:19-21.

Collins FS, Varmus H. A new initiative on precision medicine. N
Engl J Med. 2015;372:793-795.

Clancy C, Collins FS. Patient-Centered Outcomes Research Insti-
tute: the intersection of science and health care. Sci Transl Med.
2010;2(37):18-37.

Kravitz R, Duan N. Design and Implementation of N-of-1 Trials:
A User’s Guide. Rockville, MD: Agency for Healthcare Research
and Quality, US Department of Health and Human Services.
2014.

Duan N, Kravitz RL, Schmid CH. Single-patient (n-of-1) trials: a
pragmatic clinical decision methodology for patient-centered
comparative effectiveness research. J Clin Epidemiol. 2013;
66(8 suppl):S21-S28.

Malboeuf-Hurtubise C, Lacourse E, Joussemet M, Ben Amor L. A
mindfulness-based intervention for elementary students with
internalized disorders: a multiple single case-study design. Paper
presented at: 7th Annual Conference of Quantitative Methods and
Humanities; 2015; Montreal, Quebec, Canada.

Gravetter F, Forzano L-A. Research Methods for the Behavioral
Sciences. Boston, MA: Cengage Learning; 2011.

Harris AD, McGregor JC, Perencevich EN, et al. The use and
interpretation of quasi-experimental studies in medical infor-
matics. J Am Med Inform Assoc. 2006;13:16-23.

Vohra S, Shamseer L, Sampson M, et al; CENT Group. CON-
SORT extension for reporting N-of-1 trials (CENT) 2015 State-
ment. J Clin Epidemiol. 2016;76:9-17.

Spector PE. Research Designs. Beverly Hills, CA: Sage; 1981.


http://www.mentalhealthcommission.ca/English/system/files/private/document/Investing_in_Mental_Health_FINAL_Version_ENG.pdf
http://www.mentalhealthcommission.ca/English/system/files/private/document/Investing_in_Mental_Health_FINAL_Version_ENG.pdf
https://www.mentalhealthcommission.ca/Francais/system/files/private/document/ChildYouth_School_Based_Mental_Health_Canada_Final_Report_ENG.pdf
https://www.mentalhealthcommission.ca/Francais/system/files/private/document/ChildYouth_School_Based_Mental_Health_Canada_Final_Report_ENG.pdf
https://www.mentalhealthcommission.ca/Francais/system/files/private/document/ChildYouth_School_Based_Mental_Health_Canada_Final_Report_ENG.pdf
https://www.mentalhealthcommission.ca/Francais/system/files/private/document/ChildYouth_School_Based_Mental_Health_Canada_Final_Report_ENG.pdf

Malboeuf-Hurtubise et al

869

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders (DSM-5). 5th ed. Arlington, VA:
American Psychiatric Associaton; 2013.

Malboeuf-Hurtubise C, Achille M, Sultan S, Vadnais M.
Mindfulness-based intervention for teenagers with cancer: study
protocol for a randomized controlled trial. Trials. 2013;14:135.
Malboeuf-Hurtubise C, Joussemet M, Douaire J, Lacourse E.
Impact of a mindfulness-based pilot study on elementary students
with severe learning difficulties. Paper presented at: Annual Con-
ference of the National Association of School Psychologists; Feb-
ruary 17-20, 2015; Lake Buena Vista, FL.

Deplus S. Les interventions psychologiques basées sur la pleine
conscience pour I’enfant et 1’adolescent. Paper presented at: Les
interventions psychologiques basées sur la pleine conscience pour
I’enfant et ’adolescent; 2012; Montreal, Quebec, Canada.
Reynolds CC, Kamphaus RW, eds. The Behavior Assessment
System for Children. 2nd ed. Circle Pines, MN: AGS Publishing;
2004.

Achenbach TM. Child Behavior Checklist for Ages 4-18. Bur-
lington, VT: Thomas M. Achenbach; 1991.

Conners CK. Conners’ Rating Scales—Revised. Toronto, Ontario,
Canada: Multi-Health Systems; 2001.

Baer RA, Smith GT, Lykins E, et al. Construct validity of the
Five-Facet Mindfulness Questionnaire in meditating and nonme-
ditating samples. Assessment. 2008;15:329-342.

Smith JD. Single-case experimental designs: a systematic review
of published research and current standards. Psychol Methods.
2012;17:510-550.

Kratochwill TR, Hitchcock JH, Horner RH, et al. Single-case
intervention research design standards. Remedial Spec Educ.
2013;34:26-38.

Shadish WR. Analysis and meta-analysis of single-case designs:
an introduction. J Sch Psychol. 2014;52:109-122.

Van den Noortgate W, Onghena P. A multilevel meta-analysis of
single-subject experimental design studies. Evid Based Commun
Assess Intervention. 2008;2:142-151.

Shadish WR, Rindskopf DM, Hedges LV. The state of the science
in the meta-analysis of single-case experimental designs. Evid
Based Commun Assess Intervention. 2008;2:188-196.

Smith JD, Eichler WC, Norman KR, Smith SR. The effectiveness
of collaborative/therapeutic assessment for psychotherapy

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

consultation: a pragmatic replicated single-case study. J Pers
Assess. 2015;97:261-270.

Ferron JM, Bell BA, Hess MR, Rendina-Gobioff G, Hibbard ST.
Making treatment effect inferences from multiple-baseline data:
the utility of multilevel modeling approaches. Behav Res Meth-
ods. 2009;41:372-384.

Shadish WR, Kyse EN, Rindskopf DM. Analyzing data from
single-case designs using multilevel models: new applications
and some agenda items for future research. Psychol Methods.
2013;18:385-405.

Moeyaert M, Ferron JM, Beretvas SN, Van den Noortgate W.
From a single-level analysis to a multilevel analysis of single-
case experimental designs. J Sch Psychol. 2014;52:191-211.
Ferron JM, Moeyaert M, Van den Noortgate W, Beretvas SN.
Estimating causal effects from multiple-baseline studies: impli-
cations for design and analysis. Psychol Methods. 2014;19:
493-510.

Barlow M, Nock M, Hersen M. Single Case Experimental
Designs: Strategies for Studying Behavior for Change. Boston,
MA: Pearson/Allyn & Bacon; 2009.

Werner-Seidler A, Perry Y, Calear AL, Newby JM, Christensen
H. School-based depression and anxiety prevention programs for
young people: a systematic review and meta-analysis. Clin Psy-
chol Rev. 2017;51:30-47.

American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders (DSM-1V-TR). 4th ed. Text Revi-
sion. Arlington, VA: American Psychiatric Association; 2000.
Wisner B. An exploratory study of mindfulness meditation for
alternative school students: perceived benefits for improving
school climate and student functioning. Mindfulness. 2014;5:
626-638.

Thabane L, Mbuagbaw L, Zhang S, et al. A tutorial on sensitivity
analyses in clinical trials: the what, why, when and how. BMC
Med Res Methodol. 2013;13:92.

Britton WB, Lepp NE, Niles HF, Rocha T, Fisher NE, Gold JS. A
randomized controlled pilot trial of classroom-based mindfulness
meditation compared to an active control condition in sixth-grade
children. J Sch Psychol. 2014;52:263-278.

Sibinga E, Perry-Parrish C, Thorpe K, Mika M, Ellen JM. A small
mixed-method RCT of mindfulness instruction for urban youth.
Explore. 2014;10:180-186.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


