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Abstract
Objectives Moderate mental health problems are highly prevalent and increasing in Swedish schoolchildren, elevating risk 
for future mental and somatic disability. The aim of this study was to determine whether an 8-week mindfulness-based 
intervention, Training for Mindfulness and Resilience (TMR), mitigates mental health symptoms and increases resilience 
during a 2-year follow-up.
Methods Schoolchildren (aged 9–14 years) reporting moderate mental health problems were randomized into either TMR 
intervention group (N = 22) or control group, receiving best current practice (N = 12). We used validated questionnaires to 
measure anxiety, depression, anger, disruptive behavior, self-concept, resilience, stress, and mindfulness before treatment 
with either TMR or control, as well as at 6 months, 1 year, and 2 years follow-up.
Results We found a statistically significant effect of TMR intervention vs control, on resilience, anxiety, anger, and disrup-
tive behavior. Compared to baseline, TMR increased the level of resilience at 6 months (p < .001); anxiety at 1 (p <  = .033) 
and 2 years (p = .04); anger at 6 months (p = .004) and 2 years (p = .039); disruptive behavior at 6 months (p = .006). In the 
control group, a decrease in resilience between 6 months and 2 years (p = .05) was observed. No other significant effects 
were found in the control group.
Conclusions This study suggested that TMR improved mental health in schoolchildren with effects on anxiety and anger 
lasting for 2 years, and on resilience and disruptive behavior lasting for 6 months.
Trial Registration Number NCT04806542, date of registration  18th of March 2021, retrospectively registered.

Keywords Mental health problems · Mindfulness-based interventions · Training for mindfulness and resilience · Children · 
Follow-up study

Psychosocial stress and poor mental health are the leading 
causes of disability in young people aged 10–24 years world-
wide (Kieling et al., 2011; Patton et al., 2016). A Swed-
ish study describing mental health development in youth 
showed a marked increase in stress, starting at 13 years of 
age (Friberg et al., 2012). The National Board of Health and 

Welfare in Sweden recently published a report about the 
steep and continuous increase in moderate mental health 
problems, such as anxiety disorders and depression among 
children and adolescents (Socialstyrelsen, 2019). This report 
emphasizes that early debut of mental illness is associated 
with chronic psychiatric disease and disability later in life, 
possibly leading to an inability to pursue studies and to 
thrive in adult working life. At worst, this may lead to an 
elevated risk for suicidal attempts and, finally, even suicide. 
The current available treatment protocols for children and 
adolescents focus mainly on pharmacological treatment 
(Oreland et al., 2016). Thus, there is a need for developing 
additional psychological methods to address mental health 
problems before pharmacological treatment is necessary 
(Socialstyrelsen, 2019).

The concept of resilience can be defined as systems and 
processes that, over time, give the individual opportunities 
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for successful adaptation despite difficult and threatening 
circumstances (Masten & Obradovic, 2006; Rutter, 2012). 
These processes can take place at various levels, including 
the community level, family level, and the individual level. 
A longitudinal study concerning children at risk showed that 
traumatic life events synergistically magnified the negative 
effects of risk factors from infancy (O'Grady & Metz, 2012). 
However, the study showed that the social support these 
children received increased their ability to self-regulate, 
which was protective against risk and stress. Prior to and 
during adolescence, developmental effects related to puberty 
and brain development lead to new sets of behaviors and 
capacities that facilitate transitions into adulthood (Dey 
et al., 2015). This is a vulnerable period during which both 
social and psychological factors can affect the well-being 
and health of children and adolescents. Self-control is cru-
cial in the development of resilience. Self-control is related 
to mental health and well-being and is defined as regulation 
of and control over the expression of emotions, thoughts, 
and behavioral impulses (Diamond, 2013). The longitudinal 
Dunedin study from New Zealand shows that self-control 
in early life was the most distinct predictor for health, eco-
nomic stability, and cost to society in adulthood (Moffitt 
et al., 2011). This result remained even when adjusted for 
cognitive development, IQ, and socioeconomic factors dur-
ing childhood. Mindfulness-based interventions (MBIs) have 
shown potential in improving self-control in youths with 
impulse control problems (Barnert et al., 2014; Bogels et al., 
2008; Papies et al., 2012). However, more knowledge regard-
ing the long-term effects of mindfulness on self-control is 
needed.

MBIs tailored to children and adolescents constitute a 
fairly novel field of research. Despite this, there is a plethora 
of studies showing promising results in reducing behavio-
ral, mental, and cognitive symptoms and improving varying 
dimensions of mental health and well-being in children and 
adolescents according to a recent overview (Singh & Singh 
Joy, 2021). There is a rapidly growing body of evidence for 
the effectiveness of MBIs in treating various mental as well 
as somatic disorders in youths (Dunning et al., 2019; Perry-
Parrish et al., 2016; Tan & Martin, 2014). There is further 
evidence that MBIs for children and adolescents promote 
executive functioning, socio-emotional resilience, positive 
coping strategies, and a reduction of anxiety and depression 
(Ames et al., 2014; Henje Blom et al., 2014; Mak et al., 
2018; Zoogman et al., 2015). MBIs directed to both ado-
lescents and their parents reduce acting-out behavior and 
bullying in adolescents while increasing capacity to volun-
tarily focus attention and decrease stress reactivity in their 
parents (Bogels et al., 2008; Tan, 2015). It is possible that 
MBIs strengthen both social support, by reducing stress level 
and promoting compassion in parents, as well as internal 
self-control through practicing self-regulation and other 

mindfulness skills (Haydicky et al., 2015; Liu et al., 2018; 
Tan, 2015). Furthermore, MBIs have been shown to reduce 
adverse effects of childhood stress and trauma (Ortiz & Sib-
inga, 2017). MBIs have therefore become a viable option 
in modern clinical mental and somatic health practices and 
research. In order to further the field, more randomized con-
trolled trial (RCT) studies that investigate whether the effects 
of MBIs in children persist longer than 1 year are needed.

Several of the clinical tools used in international MBI 
studies usually last for 10–12 weeks (Burke, 2010; Lee 
et al., 2008; Semple et al., 2010). In a Swedish context, 
both parents usually work fulltime and share childcare 
duties (Hwang & Broberg, 2013). An 8-week protocol was 
therefore developed to increase possibilities for attendance. 
This 8-week Swedish protocol named Training for Mindful-
ness and Resilience (TMR) was developed by a group of 
experienced clinical psychologists with inspiration from a 
US protocol, called Mindfulness-based Cognitive Therapy 
for Children (MBCT-C) which is a group-based therapeutic 
intervention for children with anxiety and depressive symp-
toms (Semple et al., 2010).

The aims of the present study were twofold. First, we 
explored whether TMR for children and adolescents can 
mitigate mental health problems and increase resilience. 
Second, we investigated for how long the potential effects 
of TMR would persist. Our hypothesis was that TMR would 
reduce adverse mental health outcomes such as anxiety, 
depression, anger, and disruptive behavior, and stimulate 
resilience, self-concept, and mindfulness and that results 
would persist over a 2-year period.

Methods

Participants

In total, 43 participants with one parent each signed up for 
the study and were thereafter randomized into either a TMR 
group or a control group. During the study, three participants 
were excluded due to psychiatric episodes, according to our 
criteria for exclusion. Another three participants dropped 
out of the study. Since we used repeated measures in ana-
lyzing our data, we had to leave out the participants who 
missed one of the follow-up measures from the analysis in 
the current study. This further excluded three participants 
from the study (Fig. 1). Finally, a total of 34 participants, 
aged 9–14 years, were included (Table 1).

We conducted the power analysis based on a study of 
MBI for children and adolescents (Lagor et al., 2013). This 
study showed that a 6-week MBI mitigated anxiety meas-
ured by Beck Youth Inventories from 58.7 ± 11.1 before 
MBI to 52.0 ± 10.0 after MBI. The levels of anxiety were 
presented as t-scores converted according to an appendix in 
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the BYI II manual (Beck et al., 2005). To achieve this change 
in anxiety with an alpha value of 0.05, power of 80%, and a 
non-response/dropout of 20% in a parallel group study, 102 
participants were required assuming equal randomization. 
Due to a lack of participants that fulfilled the inclusion and 

were exempted by the exclusion criteria, we were not able 
to recruit the 102 participants that we originally aimed for.

Procedures

Recruitment for the study was performed at an Educational 
Mental Health Care Clinic in Gothenburg, Sweden, where 
parents seek assistance for their children with mild to mod-
erate mental health problems. In order to strengthen the 
external validity of the study, we chose recruiting from the 
Educational Health Care Services, as it is a common clinical 
setting for all Swedish schoolchildren with mild to mod-
erate mental health symptoms. The staff leading the TMR 
intervention were all licensed child psychologists who were 
educated in how to lead mindfulness-based programs for 
the purpose of this study. The Clinic psychologists were 
informed about the current study and the possibility to 
include patients. The project leader and/or research assis-
tant were alerted when patients that could fit the criteria 
for the study were identified. If a patient was suitable, a 
thorough clinical interview took place by one of the clinical 
psychologists in our study. After considering the inclusion 

Fig. 1  CONSORT flowchart for 
participants. Recruitment and 
retention. a NP, neuropsychiatric

Eligible for study (n=46)

Excluded (n=3)

Declined to participate (n=1)

Other reasons (n=2)

Analyzed (n=22)

Excluded from analysis (missed ≥one 

measure) (n=2)

Lost to follow-up (drop out) (n=1)

Discontinued intervention (n=0)

Allocated to TMR intervention (n=25)

Received allocated intervention 

(n=25)

Did not receive allocated 

intervention (n=0)

Lost to follow-up (drop out) (n=2)

Discontinued intervention (investigated 

for NP a -disorders) (n=1)

Allocated to control group (n=18)

Received allocated intervention 

(n=16)

Did not receive allocated

intervention (investigated for NP a-

disorders) (n=2)

Analyzed (n=12)

Excluded from analysis (missed ≥one 

measure) (n=1)

Allocation

Analysis

Follow-up

Randomized (n=43)

Enrollment

Table.1  Characteristics of the participants of the study

TMR, training for mindfulness and resilience; Control, best current 
practice, involving individual counselling in a clinical setting. N = 22 
for TMR group and N = 12 for control group

Characteristics TMR Control Group 
differ-
ence
p-value

Age (years) .503
  Mean ± SD 11.7 ± 1.63 11.2 ± 1.96
  Median 11.5 11
  9–12 years 54.5% (n = 12) 66.7% (n = 8)
  13–14 years 45.5% (n = 10) 33.3% (n = 4)

Gender .705
  Female 63.6% (n = 14) 75% (n = 9)
  Male 36.4% (n = 8) 25% (n = 3)
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and exclusion criteria, the patient was recruited to the study. 
A flowchart of activities is presented in Fig. 2.

All participants were asked to fill out the questionnaires 
administered in a paper–pencil format, just prior to the TMR 
intervention and directly after the TMR intervention at the 
Clinic where the TMR intervention took place. The follow-
up measurements occurred at 6 months, 1 year, and 2 years 
post TMR intervention and took place before booster ses-
sions (Fig. 2). Where possible, the questionnaires were filled 
out at the Clinic or else they were posted to participants with 
a stamped envelope.

Inclusion and Exclusion Criteria The diagnostic criteria for 
inclusion and exclusion were based on the ICD-10 manual 
with updated diagnostics for mental health disorders (WHO, 
1992) and for inclusion the following diagnoses were used: 
F32.0 Mild depressive episode; F32.1 Moderate depressive 
episode; F41 Anxiety disorders; F43 Reactions to stress; F51 
Nonorganic sleep disorders; F93 Emotional disorders with 
onset specific to childhood; F94.8 Other childhood disor-
ders of social functioning; F94.9 Other childhood disorder 
of social functioning, unspecified.

The criteria for exclusion from the study were general, 
rather than diagnose specific: ongoing treatment for severe 
psychiatric disorders (F20–29, F31–F33.3); cognitive disor-
ders; difficulties in understanding Swedish; neuropsychiatric 
considerations and diagnosis; learning disabilities with dif-
ficulties in verbal understanding; ongoing parental conflict 
in conjunction with separation or divorce, since this was 
deemed to risk an escalation of mental health problems and 
additionally add practical problems that might reduce the 
child’s possibilities to attend the sessions; attending less 
than 5 of the 8 sessions of the TMR program. The criteria 
for inclusion and exclusion were held as close to the clinic’s 
general criteria as possible to improve external validity.

Randomization This study was designed as a randomized 
controlled trial (RCT). In order to fulfil treatment require-
ments for a group intervention, we deemed the TMR group 
needed to have, at least, six participants per treatment group. 
This number of participants created a safety buffer in the 
case of participants dropping out, falling sick, or reaching 

the criteria for exclusion during the intervention. The flow 
of patients in the Mental Health Clinic matching our cri-
teria for inclusion was insufficient to keep the numbers of 
patients equal in both TMR group and control group. We 
were therefore compelled to prioritize the number of par-
ticipants in the TMR group in order to be able to carry out 
the study. We used an unequal randomization process where 
non-identifiable codes were assigned to either TMR group 
or control group by the Clinic Manager, who was not part of 
the research team. The unequal randomization means that we 
allocated more participants to the TMR group as compared 
with the control group in order to reach a minimum of 6 par-
ticipants for the TMR group. The randomization ratio (TMR 
vs. control group) was 1.4:1. According to Pocock (1979), 
randomization in a ratio of 2:1 or 3:2 does not greatly alter 
the statistical properties of a trial.

TMR Intervention The TMR intervention consisted of 
weekly sessions, each lasting for 2 h, in groups of 6–8 partic-
ipants, for a total of 8 weeks. Each weekly lesson contained 
an essential theme with a purpose to further mindful aware-
ness in the participants. The themes were ordered in the 
following sequence: the first week dealt with the automatic 
pilot reactions and simple exercises to address those reac-
tions; the second week addressed the hindrances for practice 
with awareness exercises to discover those hindrances and 
make more conscious choices; the theme of the third week 
explored non-judgmental awareness with focus on describ-
ing rather than judging inner and outer phenomena; the 
fourth week dealt with the themes of stress and coping; the 
fifth week focused on acceptance in order to help the par-
ticipants to remain in the present moment, rather than rumi-
nating over the past or worrying about the possible future 
catastrophes; the theme of the sixth week was compassion 
training directed to self and others; the seventh week was 
devoted to gathering material for a maintenance plan to be 
used after the intervention and setting a future intention for 
the continued practice and the final theme of week 8 was 
to reflect over the plans made during week for future prac-
tice and evaluate the skills acquired. The TMR intervention 
combined practical mindfulness exercises with theoretical 
sessions in order to embody the message of the intervention 
by experience-based learning and illuminate the theoretical 

Fig. 2  Flowchart of time and 
activities during the study

Time

Booster 1         Booster 2     Booster 3

0       Interven�on                           6 months 1 year 2 years

Baseline
measures

Follow-up 1

TMR or Control

Follow-up 2 Follow-up 3 Follow-up 4

3076 Mindfulness (2021) 12:3073–3085



1 3

aspects by reflection. The content of the 8-week program 
was structured and presented in the order shown in Table 2.

Parents/caregivers were invited to attend two separate 
adult sessions to gain information about the program, the 
progress of the group and the individual child and to experi-
ence some of the exercises in the protocol. The agency of the 
child was underlined as a benchmark for whether the parents 
ought to practice together with the child or not.

In addition to the 8-week intervention, the participants 
were offered 3 booster sessions; the first booster session 
was given 6 months after the TMR intervention, the second 
booster was given after 1 year, and the third booster was 
given 2 years after the intervention (Fig. 2). The booster 

sessions were designed to reiterate important points from the 
program, stimulate to further practice, and refresh the skills 
and insights targeted during the 8-week TMR.

Best Current Practice

The control group received best current practice as inter-
vention. This consisted of individual counselling sessions 
offered by a school counsellor or a child psychologist. The 
number of sessions was based on the need of the patient and 
varied between 1 and 15 sessions. The school counsellor 
was either a school nurse with experience of mental health 
problems in schoolchildren or a social worker. The second 
option was a child psychologist at the Mental Health Clinic, 

Table.2  Description of the sessions in the TMR intervention

Session 1 – The auto-pilot
  Presentation of the frameworks and routines of the intervention to lay the foundation for a safe and supportive environment and inviting the 

participants to introduce themselves
  An introduction to mindful presence through exercises on focused attention) and presence and acceptance followed by inquiry into the experi-

ences
  The concepts of auto-pilot, conscious brain/reptile brain and resilience are introduced to both the children and their parents in the last part of 

the session, with motivation for home practice
  A breathing meditation together with both parents and children to finish the session

Session 2 – The Obstacle Course
  Showing an educational film called “The Brain”, as a review of first session
  The concepts of Beginner’s mind are introduced with the help of an eating exercise and reflection
  The Obstacle course – an illustration to help the participants become aware of various obstacles to training mindfulness and deepening the 

understanding of conscious intention to overcome these obstacles
Session 3—The Jury and the Artist
  Showing an educational film called “To judge or describe”
  Introducing the exercises “Illusions” and “Story of a friend” in order to clarify how things can be interpreted and judged, rather than being 

observed and described
  The connections between thought, feeling, body and behavior are illustrated by the “Awareness Diamond” and the ABC model

Session 4—Becoming friends with your adversary
  Psychological education about stress
  A listening exercise is introduced through listening to various pieces of music and the varying experiences they evoke
  Walking meditation and body-conscious movements are introduced

Session 5 – This is how it is right now—focusing on acceptance
  The film “Thoughts and feelings” is shown as psychological education
  SOAL (Stop, Observe, Accept, Let go) model is presented as a method for acting more consciously, rather than being reactive

Session 6—Compassion
  The film “The Compassionate Brain”
  Meditations on compassion are introduced
  The exercise Energy container is used to make visible what makes us feel good and fill up our cup and identify the everyday things that drain it

Session 7—First Aid Kit
  Participants create their own maintenance program that includes early warning signs and nourishing activities to regain mental balance in 

future situations of turmoil
  Exercise program are constructed for continued future training in mindfulness

Session 8—The Art of Moving On
  Participants talk about the letter to themselves, that they did in previous week’s homework
  Participants complete an evaluation of the course and receive gifts and diplomas
  The course ends with a joint cup of coffee and cake together with the parents

3077Mindfulness (2021) 12:3073–3085
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where the study took place. The way that counselling is car-
ried out in Educational Mental Health Care in Sweden is 
not uniform.

Measures

Beck Youth Inventories

Primary outcomes mental health was measured using Beck 
Youth Inventories (BYI). BYI encompasses 100 items, 
divided into 5 subscales that measure anxiety, depression, 
anger, disruptive behavior, and self-concept respectively. 
Each subscale consists of 20 statements. Each statement is 
rated on a 4-point Likert scale ranging from never (0 points) 
to always (3 points). The scores were calculated separately 
for each subscale and the total sum of each subscale can 
range between 0 and 60 points. A maximum of two missing 
items in each subscale was accepted and missing items were 
replaced by intrapersonal means of each subscale before 
a total score was calculated. Higher scores on the anxi-
ety, depression, anger, and disruptive behavior inventories 
indicate a higher symptom load and hence a more negative 
outcome, while a higher score on the Self-Concept Inven-
tory indicates a positive outcome (Beck et al., 2005). BYI 
has been translated from English to Swedish, and has been 
studied extensively on 2000 Swedish youths, from standard-
ized samples drawn from different Swedish regions and from 
various clinical and school settings, producing normative 
data showing good psychometric characteristics (Tideman, 
2004). The BYI subscales have norm group mean and clini-
cal mean values; Anxiety: 10.3 and 16.6; Depression: 10.5 
and 20.2; Anger: 9.7 and 20.5; Disruptive behavior: 5.4 and 
15.3; Self-concept: 40.8 and 22.6. Cronbach’s alpha coef-
ficients based on baseline data of our sample were 0.906 
for anxiety, 0.924 for depression, 0.939 for anger, 0.813 for 
disruptive behavior, and 0.937 for self-concept.

Resilience Scale 10

Resilience scale 10 (RS10) is a 10-item shortened version of 
the well-validated 25-item Resilience scale, which has been 
widely used in international studies on psychological resil-
ience since 1994 (Wagnild & Young, 1993). RS10 measures 
individual resilience through five underlying dimensions: 
sense of purpose and meaning, authenticity, equanimity, 
self-reliance, and perseverance (Wagnild, 2012). Each state-
ment is rated on a 4-point Likert scale ranging from “not 
at all like me” (1 point) to “very much like me” (4 points) 
with a maximum of 40 points. The RS10 scale is not devel-
oped for clinical use, rather it is a strengths-based tool that 
measures a child’s capacity to respond in a positive way to 
challenges. Hence, a higher score only points towards a more 

favorable outcome with regard to psychological resilience. 
Cronbach’s alpha coefficient based on baseline data of our 
sample was 0.833.

Stress in Children Questionnaire

The Stress in Children (SiC) questionnaire was used to 
measure the level of stress in the participants. The 21-item 
SiC measures three dimensions of subjective stress, namely 
lack of well-being, distress, and lack of social support (Osika 
et al., 2007). Each item is scored on a 4-point Likert scale 
ranging from none (0 points) to always (3 points). A maxi-
mum of two missing items was accepted and a mean score, 
i.e., SiC Global Mean Score (GMS), was calculated for 
each participant. Although SiC is not a clinical scale, the 
following cutoffs have been used: the score < 2 indicates a 
lack of stress, and the scores 2–2.49 are norm group scores, 
while score > 2.5 indicates stressed states. The SiC has been 
validated against BYI (Osika et al., 2007). Cronbach’s alpha 
coefficient based on baseline data of our sample was 0.824.

Child and Adolescent Mindfulness Measure

The 10-item Child and Adolescent Mindfulness Measure 
(CAMM) measures the capacity for mindfulness in children 
and adolescents aged 10–17 years (Greco et al., 2011). The 
participants were asked to rate how true each item reflected 
their experience, using a 5-point Likert scale ranging from 
never true (0 points) to always true (4 points). A total mind-
fulness score was generated by reversely scoring negatively 
worded items and thereafter summing all items, ranging 
from 0 to 40 points. A maximum of one missing item was 
accepted and missing item was replaced by intrapersonal 
means before a total score was calculated. Higher score indi-
cates a higher level of mindfulness. The CAMM scale is not 
developed for clinical use, rather it assesses present-moment 
awareness and non-judgmental, non-avoidant responses to 
thoughts and feelings in children and adolescents. Hence, a 
higher score only points towards a more favorable outcome 
with regard to present moment awareness. The Cronbach 
alpha coefficient based on baseline data of our sample was 
0.801.

Data Analyses

To compare baseline variables across the two groups, we 
used an independent t-test for normally distributed variables, 
Wilcoxon signed rank test for variables with skewed distri-
bution, and Chi-square test for gender. To explore whether 
the effects of the TMR over the 2-year period may differ 
from the effects of the best current practice, we performed 
analysis on data collected at baseline and the follow-ups at 
6 months, 1 year, and 2 years using a general linear model 
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for repeated measures. The data collected directly after the 
intervention were not included in the analysis due to a lack 
of data for three participants. When there was a statistically 
significant difference between the two groups, we further 
examined the effects within subjects in the TMR and control 
groups separately, using ANOVA with Bonferroni correction 
for multiple comparisons. To examine effect size, partial 
eta squared ŋp

2 for time × group interaction and Hedges’ g 
(a correction for Cohen’s d given small sample size in this 
study) for pairwise comparisons were reported. All statisti-
cal analyses were performed with IBM SPSS 26. A two-
sided p ≤ 0.05 was considered as statistically significant.

Results

There were no statistically significant differences in age and 
gender distribution between the TMR group and the control 
group (Table 1), neither in baseline measures of stress, resil-
ience, mindfulness, anxiety, depression, anger, disruptive 
behavior, nor self-concept between the two groups (Table 3).

All participants in the TMR group participated in at 
least 5 of the 8 sessions of the TMR program, which was 
a criterion we had set up as an acceptable rate of attend-
ance. Firstly, we explored whether TMR for children and 
adolescents can mitigate symptoms of mental health and 
increase resilience in comparison with the control group by 
examining the interaction terms between time and group 
in the general linear model analysis. We found a statisti-
cally significant time × group interaction in resilience 
(F(3, 96) = 3.505, p=0.018, partial eta squared ŋp

2 = 0.099), 
anxiety (F(3, 93) = 2.980, p=0.046, ŋp

2 = 0.088), anger 
(F(3, 93) = 4.399, p=0.013, ŋp

2 = 0.124), and disruptive behav-
ior (F(3, 93) = 2.696, p = 0.05, ŋp

2 = 0.08), as shown in Table 3. 
Thus, in comparison with the control group, the 8-week 
TMR intervention reduced the levels of anxiety, anger, and 
disruptive behavior and increased resilience. The ŋp

2 ranged 
from 0.08 to 0.124, indicating medium effects according to 
Cohen’s benchmarks to define small (ŋp

2 = 0.01), medium 
(ŋp

2 = 0.06), and large (ŋp
2 = 0.14) effects (Cohen, 1988).

There was no significant time × group interaction 
in depression (F(3, 93) = 0.441, p = 0.725), self-concept 
(F(3, 93) = 2.232, p = 0.090), mindfulness (F (3, 96) = 0.702, 
p = 0.553), stress global scale (F(3, 96) = 1.240, p = 0.300), 
distress (F(3, 96) = 0.330, p = 0.803), lack of well-being 
(F(3, 96) = 2.139, p = 0.100), and lack of social support 
(F(3, 96) = 1.622, p = 0.189).

Having found group differences in anxiety, anger, disrup-
tive behavior, and resilience, we examined the changes over 
time in the TMR group and control group separately to see 
how long the effects of TMR would persist. We observed 
statistically significant changes over time in the TMR group 
(Anxiety: F(3, 63) = 4.417, p = 0.007); Anger: F(3, 63) = 5.574, 

p = 009; Disruptive behavior: F(3, 63) = 4.282, p = 0.008), but 
not in the control (Anxiety: F(3, 30) = 0.967, p = 0.421; Anger: 
F(3, 30) = 1.517, p = 0.241; Disruptive behavior: F(3, 30) = 2.675, 
p = 0.065).

Pairwise comparisons using ANOVA with Bonferroni cor-
rection showed that the TMR group exhibited a statistically 
significant decrease in the level of anxiety at 1 year (p = 0.033, 
Hedges’ g = 0.70) and 2 years (p = 0.04, Hedges’ g = 0.59) 
after intervention when compared with the baseline. For the 
level of anger, the TMR group exhibited a statistically sig-
nificant decrease at 6 months (p = 0.004, Hedges’ g = 0.47) 
and 2 years (p = 0.039, Hedges’ g = 0.57) after intervention 
when compared with the baseline. For the level of disruptive 
behavior, the TMR group exhibited a significant decrease at 
6 months after intervention as compared with the baseline 
(p = 0.006, Hedges’ g = 0.52).

Regarding the level of resilience, we observed statis-
tically significant changes over time in both the TMR 
group (F(3, 63) = 4.342, p = 0.008) and the control group 
(F(3, 33) = 3.512, p = 0.026). Pairwise comparisons revealed that 
the level of resilience increased in the TMR group at 6 months 
after the intervention when compared with the baseline 
(p < 0.001, Hedges’ g = 0.79). In the control group, however, 
we observed a statistically significant decrease in resilience at 
follow-up 4 when compared to follow-up 2 (p = 0.05, Hedges’ 
g = 0.59). For pairwise comparisons, Hedges’ g ranged 
from 0.5 to 0.8, indicating medium to large effects accord-
ing to Cohen’s benchmarks to define small (d = 0.2), medium 
(d = 0.5), and large (d = 0.8) effects (Cohen, 1988).

To evaluate the clinical consequences of these effects, 
we examined the variables that were significantly changed 
by TMR in relation to available clinical means. For anxiety, 
the percentages of participants who scored above the clinical 
mean were 59.1%, 18.2%, 27.3%, and 27.3% in the TMR group 
at baseline, 6 months, 1 year, and 2 years after intervention, 
respectively, while the corresponding percentages were 41.7%, 
54.5%, 58.3%, and 50.0% in the control group. For anger, the 
percentages of participants who scored above the clinical 
mean were 18.2%, 13.6%, 9.1%, and 18.2% in the TMR group 
at baseline, 6 months, 1 year, and 2 years after intervention, 
respectively, while the corresponding percentages were 33.3%, 
36.4%, 25.0%, and 50.0% in the control group. For disruptive 
behavior, majority of the participants in both groups scored 
under the clinical mean. The RS-10 scale does not have any 
known clinical cutoff; hence, it is difficult to comment on clini-
cal significance for this measure.

Discussion

In the present study, we found that an 8-week TMR inter-
vention appeared to increase the level of resilience and 
decreased the levels of anxiety, anger, and disruptive 
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Table.3  Comparison of effects 
of the TMR intervention and 
control on mental health in 
schoolchildren

TMR, training for mindfulness and resilience; Control, best current practice, involving individual coun-
seling in a clinical setting; Baseline, pre-intervention measures; Follow-up 2–4, 6 months, 1 and 2 years 
post-intervention measures, respectively. Normally distributed variables are presented as mean ± SD, while 
variables with skewed distribution are presented as median (interquartile range). N = 22 for TMR group and 
N = 12 for Control group
a  Analysis was made by general linear model for repeated measurements
* p = .05, **p ≤ .01, ***p ≤ .001 compared to baseline in the TMR group
# p ≤ .05 compared to follow-up 2 in the control group. ANOVA with Bonferroni correction was used

Variables TMR Control pa for time*group 
interaction

pa for repeated 
measures over 
time

Stress—Global Scale 0.300 0.130
  Baseline 2,2 ± 0.3 2.2 ± 0.4
  6 months 2.0 ± 0.3 2.2 ± 0.5
  1 year 2.0 ± 0.3 2.1 ± 0.5
  2 years 2.1 ± 0.4 2.3 ± 0.4

Resilience 0.018 0.002*
  Baseline 31.3 ± 3.7 32.8 ± 5.2
  6 months 33.8 ± 3.2*** 33.3 ± 3.9
  1 year 33.2 ± 3.5 33.2 ± 5.2
  2 years 32.5 ± 4.1 29.7 ± 4.8#

Mindfulness 0.553 0.090
  Baseline 20.9 ± 6.1 22.8 ± 8.5
  6 months 25.5 ± 6.2 24.0 ± 10.8
  1 year 25.5 ± 6.2 25.0 ± 9.7
  2 years 25.6 ± 8.9 23.6 ± 8.9

Anxiety 0.046 0.291
  Baseline 17.5 (14.0–23.5) 14.0 (9.0–25.8)
  6 months 13.0 (11.5–15.3) 17.0 (12.0–24.0)
  1 year 13.5 (9.8–17.0)* 19.0 (7.8–22.8)
  2 years 14.5 (8.8–18.0)* 17.5 (9.0–28.8)

Depression 0.725 0.516
  Baseline 15.0 (11.0–19.0) 11.0 (6.5–30.8)
  6 months 12.5 (9.0–17.0) 15.0 (10.0–26.0)
  1 year 13.5 (9.8–19.3) 18.5 (4.3–28.8)
  2 years 14.0 (6.8–26.3) 20.0 (5.0–34.0)

Anger 0.013 0.286
  Baseline 16.7 ± 9.0 16.1 ± 14.4
  6 months 12.3 ± 9.5** 16.5 ± 11.9
  1 year 12.2 ± 7.2 14.3 ± 11.0
  2 years 11.4 ± 9.2* 17.1 ± 11.2

Disruptive behavior 0.05 0.044*
  Baseline 5.0 (2.8–8.3) 4.0 (2.3–8.0)
  6 months 2.0 (1.0–5.5)** 3.0 (1.0–11.0)
  1 year 3.0 (1.0–5.5) 3.0 (0.3–5.5)
  2 years 2.0 (0.0–7.0) 5.0 (0.8–10.5)

Self-concept 0.09 0.805
  Baseline 36.1 ± 8.0 41.2 ± 12.3
  6 months 40.0 ± 8.0 40.3 ± 11.8
  1 year 39.2 ± 9.5 40.5 ± 13.2
  2 years 40.3 ± 11.9 35.7 ± 13.5
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behavior in children and adolescents with moderate men-
tal health problems. The effects of TMR intervention on 
anxiety and anger seem to persist over the 2-year follow-
up period. No improvement was seen in the control group 
that received the best current practice. Instead, a decrease 
in resilience between 6 months and 2 years was observed.

We hypothesized that TMR would be more effective 
than the best current practice in mitigating moderate 
mental health symptoms and increasing resilience and 
that the effects would be sustained over a 2-year period. 
Our hypothesis was partly verified by the results, which 
suggested that TMR alleviated some symptoms of mod-
erate mental health problems and increased resilience as 
compared to the control group. Benefits such as reduced 
anxiety and anger seemed to persist over 2 years. Increased 
resilience and disruptive behavior probably persisted over 
6 months.

Mindfulness-based interventions have demonstrated effi-
cacy in treating a variety of mental health problems, such as 
anxiety, depression, problems with attention, and somatiza-
tion, and improving resilience (Blom et al., 2017; Perry-
Parrish et al., 2016). Our data regarding resilience, anxiety, 
anger, and disruptive behavior are to a large extent in line 
with these studies. In addition, our results suggested that the 
improvements may have persisted during a 2-year period.

Although at the follow-ups after 1 and 2 years, there was 
a statistically significant decrease in anxiety, no significant 
improvement was observed at 6 months. Since the majority 
of the participants were under the age of 12, with median 
age of 11.5 for TMR group and 11 years for the control 
group, they were still at an age before the common major 
onset of the serious increase in mental health problems, at 
age 14 (Kessler et al., 2007). A plausible hypothesis may 
be that problems with anxiety were not fully developed in 
the participants of either TMR group or control group at 
baseline. However, as time went on, it seemed that the TMR 
group acquired tools to handle the onset of anxiety in a more 
effective way than the control group.

We found statistically significant decrease in the level of 
anger at the 6-month and 2-year follow-ups but not at the 
1-year follow-up. Externalizing behaviors, being the second 
leading cause of disease burden in young adolescents, tend 
to peak at 10–14 years according to a current international 
factsheet (WHO, 2020). Interestingly, the TMR group did 
not show the expected peak in anger, which was seen in 
the control group. The significant decrease in the level of 
disruptive behavior at 6-month follow-up in the TMR group 
was not followed by further decrease at the 1- and 2-year 
follow-ups. In the control group, there was a slight, although 
non-significant, increase in the level of disruptive behavior 
towards the end of the study period. The TMR intervention 
might have been protective against symptoms of disruptive 
behavior.

We did not find statistically significant effect of TMR on 
the level of self-assessed mindfulness. Problems associated 
with measuring mindfulness by self-report are not unknown 
(Goodman et al., 2017). One such challenge in measurement 
can be that those with less mindfulness training may have 
less insight into the nature of their own minds and hence be 
less likely to report the level of mindfulness accurately. The 
more experienced practitioners may see their thoughts and 
behaviors with more insight and clarity and subsequently 
self-report lesser levels of mindfulness (Grossman, 2011). 
Furthermore, we compared the CAMM values in our par-
ticipants with data from a population of healthy children 
(Greco et al., 2011) and found them to be similar. Hence, 
it is plausible to assume that the group of children in our 
study were not specifically low in the level of mindfulness at 
baseline, measured by the CAMM, and therefore there was 
not much room for further progress during the 8-week TMR 
intervention. Finally, it is noteworthy that some studies show 
that the CAMM may not be a sensitive enough instrument 
to measure mindfulness developed in meditation or yoga 
practice in children (de Bruin et al., 2011, 2014).

We did not find any effect of the TMR intervention on 
self-assessed stress as measured by the SiC questionnaire. 
A Swedish research team found in a study of a MBI for 
pupils in grades 5, 7, and 8 significant improvement in 
pupils’ capacity for effortful control, feelings of well-being 
at school, and perceived peer relations (Terjestam et al., 
2016). They showed that the positive effects increased with 
the number of times the participants took part in the MBI 
training, for all but one of the measures, which was “gen-
eral stress” measured by the SiC questionnaire. Also, a team 
who studied the effect of yoga using the SiC questionnaire 
found no significant differences in self-perceived stress 
levels between the control group and the treatment groups 
(Smith-Vogtmann, 2009). We speculate that TMR may 
have changed the way children and adolescents coped with 
stressors (Tabibnia, 2020; Ursin & Eriksen, 2004, 2010). 
This is in line with our data that the TMR intervention may 
increase resilience, defined as successful adaptation despite 
difficult and threatening circumstances (Rutter, 2012). In a 
review by Tabibnia (2020), the three general routes to resil-
ience are identified: (1) downregulating the negative, (2) 
upregulating the positive, and (3) transcending the self. The 
author concludes that some strategies, including social sup-
port and mindfulness, can boost resilience via more than one 
route. Furthermore, the stress levels in both the TMR group 
and control group were all within a normal span; hence, 
there was not much room for improvement for our study 
participants.

In the control group, however, there was a statistically 
significant decrease in resilience during the entire study 
period. Keeping in mind that our study participants are chil-
dren and adolescents with moderate mental health problems, 
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the decrease in resilience may have impact on their future 
mental health. The effect of TMR on resilience is encourag-
ing as a contrast to the decreasing tendency in resilience 
seen in the control group. Hence, our data suggested that 
the TMR intervention helped children and adolescents cope 
with stress through increasing resilience.

Self-control is of utmost importance for resilience in par-
ticular and adequate human development in general (Moffitt 
et al., 2011). It consists of, among other skills, the ability to 
regulate emotions and impulsive and inattentive behavior. 
The significant decreases in anxiety, anger, and disruptive 
behavior in the TMR group suggest that the TMR interven-
tion may increase self-control. Apart from the decrease in 
symptoms, which benefit mental health and well-being in the 
short-term, the possible consequences of the TMR on self-
control may still be more valuable in the long term.

Limitations and Future Research

One major limitation of our study is the small sample size, 
which was mainly due to the limited flow of patients in our 
clinic who met our criteria of inclusion and exclusion. Our 
small sample size has decreased the power of this study. 
Thus, the findings are only tentative and should be inter-
preted with caution. Another limitation is multiple testing 
that may have increased type I error. The main purpose of 
this study was to evaluate whether an 8-week TMR inter-
vention would improve mental health measured by the Beck 
Youth Inventory. We measured other variables such as 
mindfulness, stress, and resilience to help us to understand 
the effect of the TMR; thus, these variables are more of 
an exploratory nature and considered secondary outcomes. 
Since the secondary outcomes were mainly hypothesis-gen-
erating and not so much hypothesis-controlling, we believe 
that findings worthy of further research might be missed by 
applying a too rigid p-value adjustment. Furthermore, as 
pointed out by Bender and Lange (2001), methods to adjust 
for multiple testing in studies collecting repeated measure-
ments are rare. Third, even though we used an active control 
group, it differed from the TMR group in some character-
istics, such as the children allotted to the TMR group hav-
ing a possibility to practice mindfulness exercises at home 
with their parents. Fourth, there were almost twice as many 
females as males in both the TMR group and the control 
group. The unequal gender ratio in our study mirrors rather 
correctly the gender distribution of children and adolescents 
who seek help from the student mental health clinic where 
the study took place and the gender ratio in several longitu-
dinal studies of mental health problems in youth, both Swed-
ish and international (Chen et al., 2012; Dey et al., 2015; 
Potrebny et al., 2017). Given the small sample size, this 
uneven gender ratio made it impossible to compare effects 
between males and females.

Most participants attended 7–8 sessions and very few of 
them missed 2–3 sessions. Regrettably, since some of the 
lists of attendance disappeared, we were unable to analyze 
the number of sessions per participant. Thus, we were not 
able to analyze whether missing a specific session may 
have influenced the effects reported. We discussed whether 
the 8 sessions could be shortened into 6 sessions in a clini-
cal setting. Participants may miss one or more sessions 
because they get sick, need to attend other activities, or 
if their parents are unable to take them to the session. We 
considered that shortening the program to 6 sessions may 
risk lessening the effects of the intervention should the 
participants who missed a session not be given the oppor-
tunity to catch up. Having discussed this with the clini-
cians, we conclude it is valuable for the children missing 
some sessions to be given an opportunity to catch up with 
the group and the practice.

As none of the children from the TMR-group wished to 
attend the third booster session, we inquired about the rea-
sons for their absence. One of the objections given by the 
participants was that they had overcome their difficulties and 
did not want to be reminded of them by visiting the clinic. 
Some of the older participants had, by the time of the third 
booster session, reached well into their teens (15–16 years 
of age) and they found the TMR program somewhat infan-
tile for the age they had now reached. The latter objective 
may be resolved by changing the booster protocol with new 
material adapted to a teen population, both in layout of the 
visual materials as well as the language used. It could also 
be reasonable to assume that 2 booster sessions are enough 
for this protocol and age group.

Using the TMR protocol as with all MBIs requires prior 
knowledge in mindfulness, which means it cannot be imple-
mented without investing in education in mindfulness for 
clinical staff. However, this is common practice during 
implementation of new methods and accounted for by clini-
cal managers in primary healthcare. Mindfulness also con-
tributes to the well-being of the staff, making it a sustainable 
method within the healthcare organization (Boellinghaus 
et al., 2014; Shapiro & Carlson, 2009; Verweij et al., 2018). 
Mindfulness as a method is gaining ground in research as 
well as in clinical care both in Sweden and internationally. 
To strengthen external validity, studies evaluating the effi-
cacy of the TMR protocol within other levels of Mental 
Health Care for children and adolescents are important.

In order to further develop this field of research, lon-
gitudinal RCT studies with more participants are needed. 
In particular, a larger number of participants would open 
the possibility to replicate our results that TMR mitigates 
mental health symptoms and increases resilience over time. 
Furthermore, a larger number of participants would enable 
studying whether gender, age, and/or family socioeconomic 
status may influence the effects of MBIs.
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