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Abstract

Object We investigated the impact of a school-based 9-week mindfulness program vs. active control program (relaxation)
and inactive control group on children’s self-reported Health-Related Quality of Life (HRQoL) moderated by gender, grade,
and independent practice.

Method In total 3519 (50/50% boys/girls) Finnish students aged 1215 years from 56 schools were randomized into mind-
fulness intervention, active, and inactive control groups. HRQoL was measured at baseline, at 9 weeks, and at 26 weeks and
analyzed with multilevel linear modeling.

Results Significant improvement on HRQoL was found (f=mean difference) (f=1.587, 95% CI 0.672-2.502, p <0.001)
after 9 weeks and at 26 weeks of follow-up among students in the mindfulness group as compared to the active control group.
Moderating effects on HRQoL were found for gender, grade, and independent practice: girls, 7th and 8th grade students, and
students with regular independent mindfulness practice benefited most.

Conclusions Gender and developmental stage may moderate the effects of mindfulness interventions on HRQoL and offer
guidance in designing effective promotive interventions for children and adolescents.

Trial Registration Information Healthy Learning Mind—a school-based mindfulness and relaxation program: a study protocol
for a cluster randomized controlled trial (RCT) ISRCTN18642659 retrospectively registered on 13 October 2015. The full
trial protocol can be accessed at http://rdcu.be/t57S.
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Introduction

Children’s satisfaction or happiness in various life domains
can be assessed with Health-Related Quality of Life
(HRQoL) measures [43, 46]. HRQoL is often applied as an
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outcome measure for children’s immediate life experiences
in intervention evaluation and typically includes domains,
such as physical and psychological well-being, family/peer
support, and well-being in school [46]. However, there are
very few studies examining how to generally improve quality
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of life without linking it to functional impairment or illness
following medical or psychosocial interventions [50]. There
is also a definitive lack of studies that would examine the
impact of mindfulness-based intervention on HRQoL incor-
porating a controlled experimental design with follow-ups
beyond the end of the intervention.

For the past decade, mindfulness-based school inter-
ventions have been found to produce small (effect size
£=0.22-0.40) or mixed results [23, 26] in the well-being of
children and adolescents on a variety of measures, such as
cognition, stress, anxiety and depression, and psychologi-
cal well-being [8, 17, 18, 42]. This lack of consistency (for
reviews see [10, 33]), raises questions about the potential
moderators for observed effects [19, 41].

Health-related quality of life and its moderators

HRQoL is a subjective and multidimensional concept [46]
across multiple systems of function (family, peer groups,
school, community). These dimensions affect or are affected
by health and provide generic understanding of subjective
health and well-being [15, 40]. HRQoL is particularly well-
rounded measure for children and adolescents, as it takes
into account the spheres of individual experience, family,
and school environment [37, 47, 50].

Previous research has found consistent gender differences
suggesting that girls have poorer HRQoL in general com-
pared to boys. Boys report higher HRQoL, namely, on the
dimensions of physical and psychological well-being, and
parents’ relation and autonomy [34, 39]. There is an estab-
lished, cross-cultural effect of HRQoL decreasing with age
[36, 39].

Mindfulness practice and its moderators

Mindfulness consists of self-regulation of attention main-
tained in immediate experience and practicing the qualities
of curiosity, openness, and acceptance directed toward these
experiences [32, 41]. Research on mindfulness suggests
that females, both adults and adolescents, in general benefit
more from mindfulness interventions, especially in terms
of psychological well-being [12, 13, 27]. As the academic
pressure and social media use place increasing demands to
students mental health [28]; [31], school-based mindfulness
programs teach directing attention and encourage acceptance
toward emerging emotions [21], higher self-compassion, and
self-acceptance [4, 7, 24]. For adolescents, mindfulness
practice may also lessen the detrimental self-focus in chal-
lenging situations [5] and support adaptive development [2].

There is still limited evidence on the moderating effect of
age on the effects of mindfulness practice [10]. One study [44]
found that 13-year-olds (age when Finnish students transfer
from primary to middle school) seemed to benefit more from
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mindfulness over relaxation compared to 12-year-olds and
14-15-year-olds in terms of socioemotional functioning. A
recent meta-analysis suggests that interventions delivered dur-
ing late adolescence (among 15—18-years-old) had the largest
effects (in comparison with ages 6—14) on mental health and
well-being outcomes, whereas gender differences were not
found [10].

What comes to independent mindfulness practice, so far,
we know very little about its significance for children and ado-
lescent well-being. Some research suggests [44] that among
12—15-year-olds regular independent practice (almost daily)
enhanced the intervention effects, i.e., increased resilience and
socioemotional functioning. Among adults, in turn, a recent
meta-analysis [38] found a small but consistent association
between more frequent formal practice and positive inter-
vention outcomes, presenting a wide range of psychological
measures.

Relaxation as an active control

Relaxation training has often been applied as an active control
intervention when examining the effects of mindfulness [25];
[30]. Both relaxation and mindfulness training reduce anxiety
and may increase positive mood states, but mindfulness-based
interventions may also reduce negative reactivity to ruminative
thoughts [16, 22].

Present study

In the current cluster randomized study, we examine effects
of mindfulness-based intervention (stop and breathe) [20] as
compared with standard relaxation program “Relax” and inac-
tive control group on HRQoL moderated by grade, gender,
and independent practice. We hypothesize that (1) mindfulness
intervention improves the HRQoL of 12—-15-year-old children
(6th—8th grades) [8, 17, 49]; (2) girls will benefit more from
the intervention compared with boys [26, 44]; (3) adolescents
starting a new school phase will benefit more from interven-
tion compared to other age groups [44],and (4) more intensive
independent practice is associated with higher intervention
effects in terms of HRQoL [38, 49]. To the best of our knowl-
edge, this is the first controlled study with follow-up continu-
ing past the immediate post-intervention assessments explor-
ing the effects of a mindfulness-based intervention on HRQoL.
We also address current gaps in the literature, regarding how
to improve general quality of life in adolescent population and
how the moderating effects of age and independent practice
can affect the outcomes.
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Methods

The study is cluster randomized controlled trial (RCT). Par-
ticipating schools were randomly allocated to an interven-
tion, active control (relaxation), or inactive control group
[45].

Participants

Study data were gathered in 2014-2015. Participants were
invited from 247 schools in 14 cities/municipalities in
Southern Finland. Among contacted schools 56 (24%) chose
to participate (Fig. S1). Participants were sixth, seventh, and
eighth graders (age 12-15) in Finnish comprehensive school.

Procedure

The ethical review board of the University of Helsinki
(approval 1/2014) reviewed the study plan. A consent to
participate was requested from all headteachers for randomi-
zation, intervention, and data collection. A written informed
consent was requested from all students and their parents for
data collections and the study was conducted according to
the Helsinki Declaration. Participants could withdraw their
participation at any point without giving any reason. Data
handling and analyses were performed according to the EU
General Data Protection Regulation, and personal identifica-
tion of the participants was removed from all data.

The participating schools were first recruited and then
randomized before the baseline data collection. The schools
were randomly assigned to intervention schools (N =25
schools with 94 classes), active control schools (N =24
schools with 85 classes), and inactive control schools
(N=17 schools with 31 classes). Inactive control group was
included in study design to ensure comparability with other
mindfulness intervention studies, which usually only include
an inactive control group. The main comparison was done
with the active control group, ensuring that we can measure
non-specific changes due to being part of an intervention.
Whole class participated in the designated intervention/
control. Classes in the intervention and in the active control
groups were informed about participation in a 9-week pro-
gram called “Skills for Wellbeing,” taught by trained facili-
tators. The participants were blinded as to whether they were
selected to intervention or active control program.

Mindfulness intervention

The intervention, 9-week mindfulness program Stop and
Breathe [20] began after baseline measurements. This
program includes nine weekly 45-min group sessions and

short home practices (the recommended amount of practice
being 5-6 times per week, approx. 3—15 min at a time) and
is designed to improve emotional awareness, sustained atten-
tion, and attentional and emotional regulation. Preliminary
research suggests it to be effective in decreasing depressive
symptoms, lowering stress, and enhancing psychological
well-being [29]. Sessions started with a psychoeducational
introduction to the themed lesson (e.g., directing attention,
experiencing difficult thoughts, and difficult emotions),
including short formal or informal practices, group discus-
sion, and ending with a longer practice. Mindfulness home
practices were available to download from the course web-
site [45].

Control groups

Active control group underwent a 9-week standardized
relaxation program ‘“Relax.” The aim of the Relax program
is to enhance students’ relaxation skills and holistic well-
being. The frequency and duration of the weekly sessions
(i.e., dose) of the Relax program is equal to the mindfulness
program, including nine weekly 45-min group sessions and
home practices (the recommended amount of practice being
5-6 times per week). The sessions consisted of psychoe-
ducational presentations relating to well-being (e.g. stress,
sleep, nutrition), relaxation exercises (e.g., progressive mus-
cle relaxation, calming breathing, and visualization), pair
and group discussions, and group assignments.

In the inactive control group, the participants followed
normal school curriculum without any interventions. All
groups filled in the same research questionnaires at baseline,
at 9 weeks, and at 26 weeks of follow-up.

Measures

Questionnaires and other tests were completed as a part of
the RCT in 2014-15. Questionnaires were filled in at base-
line, 9 weeks, and 6 months during the normal school hours.

To measure Health-Related Quality of Life we chose
KINDL-R, a generic instrument for assessing HRQoL in
children and adolescents aged 3—17 [39]. The questionnaire
has been developed based on interviews with children and
adolescents to reflect their own priorities. KINDL-R consists
of 5 domains (physical and psychological well-being, self-
esteem, family, friends, and school) each indicated with 5
self-report items assessed on a 5-point likert scale from 1
(strongly disagree) to 5 (strongly agree; transformed score
range 0—100) and giving the time frame of past week. Higher
scores indicate better HRQoL. In the current study baseline
Cronbach’s alpha coefficient of KINDL-R was 0.89.

The amount of intervention specific independent practice
was self-reported at follow-up questionnaires. The respond-
ents were divided into four groups: high frequency practice
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(nearly every day, n=46), moderate frequency practice
(once a week, n=355), low frequency practice (once or twice
a month n=104), and infrequent practice (only few times,
n=733).

Data analysis

The sample size was estimated to detect the mean differ-
ence of 0.2 standard deviation units (effect size=0.2) on
main outcomes between intervention and control groups
with 80% power and the two-tailed 5% level of significance.
The clustering of outcomes within schools was taken into
account, assuming an intra-cluster (intra-school) correlation
coefficient of 0.03 and assumed that on average 60 children
in each school will complete the study. The required sam-
ple size was estimated to be 1090 children per group, and
allowing for about 10% dropout rate, the study required 1200
children per group and total of 2400 children to be recruited.
Using the same assumptions to detect the mean difference
of 0.3 standard deviation units (effect size of 0.3) between
intervention and non-treatment group, the required sample
size was estimated to be 486 children per group, and allow-
ing for about 10% drop-out rate, the study required 540 chil-
dren in the non-treatment group.

The effect of intervention on HRQoL was analyzed with
multilevel models to account for the clustered nature of the
data. Four-level models with time at level 1, student at level
2, students in a particular classroom at level 3, and school
at level 4 were fitted. Intra-class correlation (ICC), which
is the proportion of the total variance explained by each
level, was calculated for student, classroom, and school
level. ICCs at the school level were low (ICC<0.01) and
variances of random intercepts for school level were non-
significant, despite the school level being the unit for rand-
omization. Thus, school-level variance was excluded from
the final multilevel models and a three-level model with time
at level 1, student at level 2 (ICC=0.62), and classroom
at level 3 (ICC=0.06) was used. In addition to variance
components at the classroom level and student level, the
covariance between random components was also included
in the models (not shown in the tables), if estimable. Maxi-
mum likelihood estimation was used to obtain unbiased and
efficient parameter estimates for data with missing values in
the follow-up measurements.

The modifying effect of gender and grade, i.e., whether
the intervention effect was different depending on gender or
grade, was analyzed with multilevel modeling. The modify-
ing effect of independent practice (all self-motivated prac-
tice taking place outside the program sessions) underwent
similar analysis.

Multilevel linear models included the main effects of
group, time, gender, and grade. The intervention effect was
examined by interaction terms between group (intervention
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vs. active control and intervention vs. inactive control) and
time (9 weeks vs. baseline and 26 weeks vs. baseline). To
show positive intervention effects the estimates for interac-
tion effects (group X9 weeks and group X 26 weeks) were
required to be positive for HRQoL. Interaction effects
indicated the change in HRQoL in the intervention group
compared to the active control and non-treatment groups.
To analyze the modifying effect of gender and grade, i.e.,
whether the intervention effect (intervention vs. active
control and intervention vs. non-treatment) was different
depending on gender or grade, the second-order interac-
tion term group X grade X time or group X gender X time was
entered to the model. To examine whether the intervention
effect differed depending on the continuing independent
practice intensity after the intervention compared to the
active control and non-treatment groups, the interaction term
practice intensity group X time was entered to the model.

Multilevel linear modeling was done with MLwiN Ver-
sion 2.35 (Centre for multilevel modelling, University of
Bristol) and other analysis with the SAS System for Win-
dows 9.4 (SAS Institute Inc., Cary, NC). Two-sided statis-
tical tests with a 5% significance level were used, and no
adjustments were made for multiplicity.

Results
Sample characteristics

Out of 3519 students participating in this study 2754 stu-
dents provided at least one measurement of quality of life
at baseline, at 9 weeks, or at 26 weeks of follow-up, 1220
in intervention, 1181 in active control, and 353 in inactive
control group (see Table 1).

Baseline measurements

There was no difference between mindfulness intervention,
active control (i.e., relaxation), and inactive control group at
baseline in HRQoL. The mean HRQoL for all participants
was 69.72 (SD=13.11), ranging from 13.54 to 100. Boys
had higher HRQoL compared to gitls at baseline (f=1.249,
95% CI 0.408-2.090, p=0.004). Mean scores by grades
were 71.66 (SD =13.07) for 6th grade, 69.91 (SD=13.21)
for 7th grade, and 68.05 (SD =12.88) for 8th grade.

Overall mindfulness intervention effects on HRQoL
for all students

Table 2 shows the intervention effects on HRQoL adjusted
for grade and gender. Results show a positive intervention
effect between mindfulness intervention and the active
control group at 9 weeks (GroupxT9 f=1.587, 95% CI
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0.672-2.502, p<0.001) due to slight increase in HRQoL
scores in the intervention group and decrease in the control
group. These effects wane at 26 weeks (f=0.953, 95% CI
—0.221-2.127, p=0.112).

Mindfulness intervention effects by gender

Positive mindfulness intervention effects were found for
HRQoL at 9 weeks for girls (f=1.159, 95% CI 0.032-2.286,
p=0.044) and for boys (f=2.156, 95% CI 0.719-3.593,
p=0.003) compared with the active control group. For
boys the intervention effect was significant due to decreased
HRQoL scores in the active control group. Gender modified
the intervention effects on HRQoL at 26 weeks (group X gen-
derx T26, p=0.030). Positive intervention effects were
found for HRQoL at 26 weeks for girls (§=2.028, 95%
CI 0.685-3.371, p=0.003) compared with the active con-
trol group. There were no intervention effects for boys at
26 weeks (f=— 0.143, 95% CI — 1.987-1.701, p=0.879).
There were no gender differences in intervention attendance
or in the amount of independent practice.

Mindfulness intervention effects by grade

The effect of intervention was significantly different between
7 and 6th grade students at 9 weeks (group X grade X T9,
p=0.022), there were no other effects between grades.
There were no significant intervention effects for 6th grade
students. Positive intervention effects were found for 7th
grade students at 9 weeks (f=4.087, 95% CI 1.692-6.482,
p<0.001) and at 26 weeks (f=3.498, 95% CI 0.754-6.242,
p=0.013), as well as 8th grade students at 9 weeks
(#=1.856,95% CI1 0.660-3.052, p=0.002) and at 26 weeks
(#=1.686,95% CI 0.093-3.279, p=0.038) compared to the
active control group.

Intervention effects by independent practice

Table 3 showsthe intervention effects on HRQoL adjusted
for gender and grade by independent practice intensity. The
intervention was found most effective for students who had
practiced mindfulness nearly every day compared to the
active control and inactive control group. Students with
high frequency mindfulness practice had positive inter-
vention effects in HRQoL at 9 weeks (§=4.462, 95% CI
1.248-7.676, p=0.007) and at 26 weeks (f=5.441, 95%
CI 2.058-8.824, p =0.002) compared with the active con-
trol group and at 26 weeks ($=4.333, 95% CI1 0.742-7.924,
p=0.018) compared with the inactive control group.
Descriptive statistics for different levels of practice are
shown in Table 4.

Table 3 Results of multilevel models: intervention effects on KINDL
total by practice intensity

Estimate 95% C1
Change by 9 weeks
Group (Int0 vs. 0) X T9 —1.092 (=2.527;0.343)
Group (Intl vs. 0) X T9 —1.775 (—4.135; 0.585)
Group (Int2 vs. 0) X T9 —1.233 (—4.385; 1.919)
Group (Int3 vs. 0) X T9 1.916 (—1.445;5.277)
Group (Int0 vs. Control) x T9 1.453" (0.410; 2.496)
Group (Intl vs. Control) X T9 0.770 (—1.374;2.914)
Group (Int2 vs. Control) X T9 1.313 (—1.682; 4.308)
Group (Int3 vs. Control) x T9 4.462™ (1.248; 7.676)
Change by 26 weeks
Group (Int0 vs. 0) X T26 -0.309 (—2.055; 1.437)
Group (Intl vs. 0) X T26 —1.642 (—4.300; 1.016)
Group (Int2 vs. 0) X T26 1.045 (—2.383;4.473
Group (Int3 vs. 0) X T26 4.333" (0.742; 7.924)
Group (Int0 vs. Control) X T26 0.800 (—=0.462; 2.062)
Group (Intl vs. Control) X T26 —0.533 (=2.901; 1.835)
Group (Int2 vs. Control) X T26 2.154 (— 1.055;

5.363)

Group (Int3 vs. Control) x T2 54417 (2.058; 8.824)

Statistically significant (p<0.05) estimates from Wald tests are
bolded

CI confidence interval
Practice intensity after the intervention was classified as follows:

Int0 a couple of times during 6 months, /ntl once/twice a month, Int2
at least once a week, Int3 nearly every day, Control Active control
group, 0=Non-treatment group

Statistical estimates:

% p < 0.05

significance  of *p<0.001; **p<0.01;

Effect sizes

The largest intervention effects on HRQoL were observed
in the highest intensity practice group at 9 weeks (d=0.35)
and 26 weeks (d=0.43) compared to the active control and
at 26 weeks (d=0.34) compared to the inactive control
group (Table 5). The intervention increased HRQoL in the
7th grade students compared to the active control group at
9 weeks (d=0.32) and at 26 weeks (d=0.27).

Discussion

This study aimed to examine whether a mindfulness-
based intervention program shows unique effect on chil-
dren’s self-reported health-related quality of life among
12—-15-year-old students. We found that a mindfulness
intervention vs. relaxation-based active control group has
an immediate intervention effect on HRQoL for all partici-
pants that does not last to 26-week follow-up. However,
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Table 4 (continued)

Baseline

Subscale variable

Group

Intervention dosage

Non-treatment

No dosage

69.93 (22.39)
75.37 (15.62)
63.17 (20.35)

353
352
353
351
348

Physical well-being

Emotional well-being

Self-esteem

81.02 (14.79)
70.04 (16.54)
64.76 (15.98)

Family

Friends
School

349

when we examined the gender and grade effects, we found
a significant improvement among girls and 7" and 8th
grade students at 9 weeks and at 26 weeks. We also discov-
ered the frequency of independent practice was associated
with higher HRQoL. It seems that the mindfulness inter-
vention has the potential to improve general HRQoL in
school children, but it does not impact all students equally.

Mindfulness intervention has selective beneficial
effects on HRQolL

During the past few years there have been a number of RCTs
on the effectiveness of mindfulness interventions in schools
[8, 17, 49]. The evidence base has strengthened from small
trials, where numbers were too few to consider age and gen-
der effects, and controls were mostly passive non-treatment
groups, if at all existent. Research so far suggests that mind-
fulness training has small to moderate effect on psychologi-
cal, subjective well-being among children and adolescents.
However, there are some studies where this effect has waned
[23, 26, 33] when similar control has been provided. In
the present study, we found a significant effect for all par-
ticipants in HRQoL after 9 weeks of intervention, due to
decreased HRQoL in the active control group. There was no
effect compared to the smaller inactive control group. The
lack of effect compared to the inactive control may be due to
insufficient size of the inactive group in cluster randomized
research, as school-specific factors have greater potential to
influence the results. As the effect was not consistently found
at 26 weeks, we suggest that the mindfulness intervention
may contribute to a short-term protective impact on HRQoL
for all, but optimally would be supported by regular practice
and enhanced by receptive gender or grade for long-term
benefits.

Mindfulness has significant gender-mediated
effects on HRQoL

Mindfulness-based intervention increased girls’ HRQoL sig-
nificantly compared to the control and non-treatment groups
and the effect persisted from immediate post-intervention at
9 weeks to follow-up at 26 weeks. These results align with
existing evidence of more pronounced effects among women
[12, 13, 27] and girls [26].

There are affect-related risk factors that seem to be gender
biased, i.e., females may be more prone to affective process-
ing of negative emotions [35] and tend to engage in mala-
daptive coping strategies, e.g., rumination and self-critique
[1, 9]. As mindfulness interventions address and improve
positive affectivity, adaptive coping and self-compassion,
as well as decrease rumination, they may be by nature more
targeted toward girls [3, 41]. There were no gender differ-
ences in intervention attendance or in independent practice;
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Table 5 Effect sizes (95% confidence intervals) for intervention group compared to control and non-treatment groups at 9 weeks (T9) and

26 weeks (T26)

Intervention vs. control

Intervention vs. non-treatment

Outcome T9 T26 T9 T26

HRQoL

All 0.12 (0.04; 0.20) 0.07 (-0.01; 0.15) —0.07 (=0.19; 0.04) —0.01 (=0.13;0.11)
Boys 0.17 (0.06; 0.29) —0.01 (=0.13; 0.10) —-0.05 (-0.22; 0.12) —0.08 (—0.25; 0.09)
Girls 0.09 (-0.02; 0.20) 0.16 (0.04; 0.27) —0.10 (—=0.27; 0.06) 0.04 (-0.13; 0.21)
Grade 6 0.04 (-0.09; 0.17) —0.02 (=0.15; 0.11) —0.13 (—0.33; 0.08) 0.11 (=0.09; 0.32)
Grade 7 0.32 (0.11; 0.53) 0.27 (0.06; 0.48) 0.04 (-0.18; 0.27) 0.11 (-=0.11; 0.33)
Grade 8 0.15 (0.03; 0.26) 0.13 (0.02; 0.25) 0.01 (-0.21; 0.23) 0.05 (-0.17; 0.27)
The highest intensity 0.35 (0.04; 0.66) 0.43 (0.12; 0.74) 0.15 (-0.17; 0.47) 0.34 (0.02; 0.66)

Effect sizes (Cohen’s d) were calculated as the multilevel model adjusted intervention

Effect (group x T9 or group X T26) divided by the unadjusted pooled standard deviation at the baseline

Cohen d = 0.2 is considered as a ‘small’ effect size, d = 0.5 as a ‘medium’ effect size

thus, girls did not improve more by practicing or getting a
higher dose of treatment.

There was a significant difference between the boys in
intervention and active control group at 9 weeks. This was
due to decreased HRQoL scores in the active control group
and the effect did not persist in follow-up at 26 weeks. There
was no significant difference between the boys in interven-
tion and inactive control group at 9 weeks. Therefore, we
suggest that as compared to the girls there is a more nuanced
effect in boys, of which we can only speculate at this stage.
It may be that the stress related to approaching end of term
exams (at 9 weeks of follow-up end of term was 4—6 weeks
away) might momentarily weaken the HRQoL in the active
control group, whereas mindfulness-based training, which is
designed to alleviate the stress and offer some strategies to
cope with exam anxiety, helps preserve HRQoL. This might
show as a short-term buffer effect in the intervention group.

Mindfulness has significant grade-mediated effects
on HRQolL

Our findings of significant grade-mediated effects may offer
guidance in age-optimal delivery of mindfulness curricu-
lum. Volanen et al. [44] found that 7th graders benefitted
more from mindfulness intervention in terms of resilience
and psychosocial well-being, compared with 6th and 8th
graders. Our results are in line with this finding and suggest
that grade-related differences may be connected to transition
from lower to upper school and not only to grade as such.
The beginning of upper elementary school brings on changes
in physical environment, supporting adults, peers, and edu-
cational demands [6, 48]. Grade differences at baseline also
show that older children have significantly lower HRQoL.
Start of upper school at the age of 13 may be a particularly

@ Springer

opportune time for mindfulness training to alleviate the age-
related decline in HRQoL.

Regular mindfulness practice boosts HRQoL

Our results indicate that the dosage of independent prac-
tice in the intervention group was related to the changes in
HRQoL. Previous studies Stop and Breathe program have
found varying rates of continuous (once a week or more)
practice, from 20% [29] to 12% [23]. According to our find-
ings 10% of students, who reported their level of mindful-
ness practice, were practicing once a week or more after
6 months. About 4% of students were practicing nearly
every day after 6 months, and these students also reported
the most significant gains in HRQoL. There were no differ-
ences in baseline HRQoL between different practice groups
(Table 2).

Practical implication and directions
for future research

The results of this study shed more light to school-based
mindfulness interventions and their benefits. We discovered
that it is more beneficial for girls and older students to take
part in a mindfulness program in terms of HRQoL. We con-
clude that mindfulness interventions offer positive outcomes
for girls in risk of anxiety, depression, and poor HRQoL
[14]. We also propose that the current mindfulness-based
interventions are not as effective with boys as compared to
girls, and further research is warranted on developing more
gender-tailored approaches. Adherence to independent
practice during and after the intervention is generally low
[23], so it could be recommended that school-based regular
practice would follow the intervention period to boost the
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training. For example, there is some evidence that intensive
practice may reduce the significance of gender as a modera-
tor, showing equal benefits for boys and girls [44]. Further
research on student experience with mixed methods may
also shed more light on motivating factors and possible chal-
lenges [11].

Methodological considerations

Some limitations should be noted. The number of partici-
pants was reduced by drop-outs (attrition 5.9%, with no
significant differences between intervention and control
groups), which was expected considering drop-out rates
in similar trials. Boys were more likely to drop out than
girls (63.9% of drop-outs) and students whose mother
language was other than Finnish/Swedish were also more
likely to drop out (14.6% of drop-outs). Other differ-
ences were small and not significant. The inactive control
group was smaller than the intervention and active control
groups (n=353) and the active control group (n=1181)
was slightly under the power calculations for primary out-
comes (n=1200 in each group), which reduces statistical
power. We also note that we did not control the experience
in mindfulness at baseline, allowing the students varying
backgrounds. However, the participating schools had not
received previous mindfulness training.

The strengths in this study are related to the strong
research design. That is, the use of active and inactive
control groups as well as post-intervention follow-ups.
Furthermore, the analyses were statistically accounted for
classroom and school effect, and we utilized an evidence-
based mindfulness intervention (Stop and Breathe) as well
as established HRQoL measure. Randomization was con-
ducted at school level, which reduces the risk of contami-
nation between groups. In addition, the participants were
blinded regarding their selection to intervention or active
control program.

Conclusions

Our study indicated that mindfulness-based intervention
improves HRQoL for girls and 7th and 8th graders, but the
effects do not extend to both genders and all examined age
groups. Girls are known to have poorer HRQoL in general
and older students are facing a challenging change both in
terms of adolescent development and social environment.
These results highlight the possibilities of mindfulness-
based training for students, who may have more need for
adaptive emotional skills to cope in their teenage years.
Noting that the effects of mindfulness training continued

to grow for girls and regular practitioners at 26 weeks of
follow-up, we could strengthen the promotive health care
approach in schools by developing evidence-based and
specific long-term strategies. As regular independent prac-
tice seems to benefit both genders, we should explore ways
to promote opportunities for school-based practice and aim
to follow up the effects beyond immediate assessments.
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