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Sent: Saturday, September 9, 2023 3:02 AM

To: Juhasz Agnes <juhasz.agnes@ppk.elte.hu>

Subject: Your Submission

Ms. Ref. No.: 23-CJ050523-099R1

Title: We Need Better Ways to Help Students Avoid the Harms of Stress: Results of a Meta-
analysis on the Effectiveness of School-Based Stress Management Interventions Journal of
School Psychology

Dear Dr. Juhasz,

Thank you for your patience as we considered your request to reconsider the initial rendered
decision of “Reject” for your manuscript “We Need Better Ways to Help Students Avoid the
Harms of Stress: Results of a Meta-Analysis on the Effectiveness of School-Based Stress
Management Interventions” (23-CJ050523-099R1) for publication consideration in the Journal
of School Psychology (JSP). I have conferred both with Reviewer #3 and the Editor in Chief at JSP
regarding your requests and clarifications. As a result of these conversations, [ have decided to
change the decision of “Reject” to “Revise and Resubmit.”

As noted throughout this review process, this manuscript has many strengths including an
important question and a large sample of relevant studies. Indeed, all of Reviewer # 1’s concerns
and many of Reviewer # 3’s concerns with the manuscript have already been adequately
addressed. Yet, there are continuing concerns with some of the methodological choices you
employed. Addressing these concerns adequately will be essential for this article to ultimately be
published in JSP. There were three points that contributed to my prior decision of reject. I will
paraphrase them below and include current recommendations and requirements for further
revision.

» Reviewer #3 and [ both recommended a greater incorporation of QED. Again, I didn’t require
this, but the fact that the authors chose not to actually incorporate QED studies (and then
include a variable indicating study quality as a moderator or compare QED effect sizes with
those from fully experimental studies) was disappointing and did factor into my estimation of
the likelihood that authors would address other outstanding points. [ maintain that this study
would be better if it included QED studies as suggested by Reviewer # 3 and I. As before, [ am
not requiring this, but if the authors wish to make the strongest contribution to the literature
possible, they should reconsider their decision not to follow this suggestion.

¢ At various points in the manuscript, it appeared as though the authors had conflated within-
group and between-group effect sizes. The letter you sent after rejection adequately clarified
that you "used a between-group effect size measure in all cases.” Yet, the fact that this was
unclear to both myself and Reviewer # 3 in the original submission and resubmission calls for
greater clarity. Please closely review the manuscript to ensure that upon revision it is absolutely
clear that all effect sizes were based on between group comparisons controlling for pre-test
scores.

¢ Both [ and Reviewer # 3 recommended that you incorporate all effect sizes (including those in
which multiple effect sizes were available for the same constructs). The issue of effect size
dependency is an important one in meta-analysis, but significant analytic advances over the past
5+ years have pushed the field to use newer approaches to address effect size dependence. A
great discussion of these advances can be found in Tipton et al. (2019). The reviewer provided a
number of additional citations for the authors to consider, with an emphasis on using robust



variance estimation meta-analysis or a similar approach (e.g., Hedges et al., 2010; Tanner-Smith
& Tipton, 2014). This journal is committed to publishing research using the most appropriate
methods currently available and using these new approaches to dependent effect sizes in meta-
analysis are among those methods. Therefore, for this publication to continue to progress in the
editorial process at JSP, you must attend to this point by including all effect sizes and adjusting
via using one of the approaches recommended by Reviewer # 3.

References

Hedges, L. V., Tipton, E., & Johnson, M. C. (2010). Robust variance estimation in meta-regression
with dependent effect size estimates. Research synthesis methods, 1(1), 39-65

Tanner-Smith, E. E., & Tipton, E. (2014). Robust variance estimation with dependent effect sizes:
Practical considerations including a software tutorial in Stata and SPSS. Research synthesis
methods, 5(1), 13-30.

Tipton, E., Pustejovsky, J. E., & Ahmadi, H. (2019). Current practices in meta-regression in
psychology, education, and medicine. Research Synthesis Methods, 10(2), 180-194.

I do believe that if these points are all addressed, this manuscript will represent an excellent
contribution to the literature and I'm optimistic about your ability to make these modifications,
if you so choose. Please note that other issues that become clearer in future drafts may raise
further questions about the study that need to be addressed substantively. If you chose to
undertake this revision, your revised paper will be sent out again for review to Reviewer # 3.

For your guidance, reviewers' comments are again are appended below.

If you decide to revise the work, please submit a list of changes or a rebuttal against each point
which is being raised when you submit the revised manuscript.

The revised version of your submission is due by Nov 07, 2023.

To submit a revision, please go to https://www.editorialmanager.com/jspsy/ and login as an
Author.

Your username is: juhasz.agnes@ppk.elte.hu If you need to retrieve password details, please go
to:
https://www.editorialmanager.com/jspsy/l.asp?i=145936&I=IPCXYLH4

On your Main Menu page is a folder entitled "Submissions Needing Revision". You will find your
submission record there.

Please proceed to the following link to update your personal classifications and keywords, if
necessary:
https://www.editorialmanager.com/jspsy/l.asp?i=145937&1=W2TSJWS3

Please note that this journal offers a new, free service called AudioSlides: brief, webcast-style
presentations that are shown next to published articles on ScienceDirect (see

also http://www.elsevier.com/audioslides). If your paper is accepted for publication, you will
automatically receive an invitation to create an AudioSlides presentation.

Journal of School Psychology features the Interactive Plot Viewer,

see: http://www.elsevier.com/interactiveplots. Interactive Plots provide easy access to the data

behind plots. To include one with your article, please prepare a .csv file with your plot data and
test it online at http://authortools.elsevier.com/interactiveplots/verification before submission
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as supplementary material.

Include interactive data visualizations in your publication and let your readers interact and
engage more closely with your research. Follow the instructions

here: https://www.elsevier.com/authors/author-services/data-visualization to find out about

available data visualization options and how to include them with your article.
Yours sincerely,
Christopher James Anthony, Ph.D.

Associate Editor
Journal of School Psychology
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1a) Response to Reviewers

Editor

Abstract

* The authors note that effect sizes doubled with inclusion of outliers, but did not present
the actual overall effect size estimate for coping/resilience (likely since the effect was not
statistically significant). Please provide this estimate (and appropriate p-value) so readers
can process the finding that the effect doubled. Please also provide the statistical
significance of the effects when outliers were included.

Authors: thank you very much for the review, and for drawing our attention to this
omission. The estimate and the p values were added. Lines: 10-12

Introduction

* The authors did a nice job contextualizing their study in the first two paragraphs of the
paper. Please consider whether in addition to data from Europe and Canada, recent data
from the United States can be presented to help contextualize the study for the readership
of JSP, many of whom reside in the U.S.

Authors: Thank you for the suggestion. We presented the US-specific information in lines:
26-30

* | encourage the authors to better introduce their study and its purpose in the first section
(i.e., before discussing constructs and measurement) of their paper by discussing
stress/coping/resilience intervention, briefly noting prior meta-analyses (and their
limitations), and explicitly stating the purpose of the current study.

Authors: Thank you for this comment, we have inserted a paragraph introducing the
purpose of our study before discussing the constructs. Lines: 41-52

* The authors did a nice job introducing the disparate constructs of stress, coping, and
resilience in the initial section of the manuscript. Yet, as Reviewer 1 noted, more can be
done in this section to empirically differentiate these constructs and describe their content,
measurement, etc. This is especially important because this is one of the key features of the
current study differentiating it from other recent meta-analyses that have been conducted
on similar topics.

Authors: Thank you for making us aware of the need for a more detailed and theoretically
underpinned discussion of the relationship between the constructs. The introduction has
been reframed in line with your suggestions. The sections introducing the concepts of
stress, coping and resilience have been revised and supplemented by referring to their
differences, the causal relationship between them, and in the case of stress, the challenges
of the measurement. Lines: 66-76, 103-127



* Relatedly, one of the major justifications for this study has to do with specific limitations
noted for other meta-analyses including: a) the publication of more recent studies; b) a
narrow focus on stress in prior studies; c) limited age groups analyzed. Considering this
rationale, | suggest expanding and reframing the “School-Based Intervention” section to
more explicitly highlight these limitations of prior research. To be clear, | think the authors
should retain the initial portions of this section focused on the broad rationale for school-
based stress intervention (although some expansion to discuss applied practice related to
stress [e.g., applied assessment] as recommended by Reviewer 1 is warranted), but the
portion focused on prior meta-analyses should be expanded and elaborated.

Authors: We expanded the first part of this section, focusing on the general justification
for stress management interventions in schools by referring to the different types of
evidence-based practices. Lines: 145-154.

We expanded and elaborated in more detail the description and shortcomings of the prior
meta-analyses in the "School-Based Intervention" section. Lines: 165-185.

* | agree with Reviewer 3 that the authors inclusion of only RCTs could have been handled
differently in a manner that would have preserved the rigor of the current study and
rendered it more comprehensive. Specifically, the authors could have included other designs
(QEDs) and included study design as a moderator in their analyses (van loon, 2020 actually
did this and found that this aspect of the study did not moderate results). | will stop short of
requiring the authors to do this, but | do believe that re-analysis with the 62 excluded QEDs
included would render their meta-analysis much stronger and | encourage the authors to
strongly consider it. Regardless of whether they make this change, the authors should be
more careful about how they characterize this aspect of their study because it could be
viewed less positively than the authors describe. Relatedly, | encourage the authors to
remove discussion of generalizability of QED vs. RCTs since this is not an inherent
distinguishing factor between the two designs (internal validity is, but RCTs can have low
generalizability just as QEDs can as Reviewer 3 pointed out).

Authors: Thank you for the critique. Including other designs (QEDs) and investigating their
moderator effect would undoubtedly make our analysis more comprehensive. Although
this is no longer possible in the current research, we have removed the discussion of the
generalizability of QED vs. RCTs from the text. Moreover, we added this issue to the
Limitation section. Lines: 582-587.

Related to the main contributions of the paper stated above, | encourage the authors to
more clearly articulate the purpose of the study in the final section of the Introduction.

Authors: The final section of the Introduction, the Aim of the Present Study has been
revised and completed in line with the amendments made in the previous sections. Lines:
188-204

* Minor/APA Comments
- No “Introduction” heading is needed.



Authors: The heading was deleted.

- The final sentence on page 6 is not a full paragraph.

Authors: The sentence was incorporated into the previous paragraph. Lines: 182-185.

Methods/Results
* Please clarify why the grade range of 1-12 was chosen and why the approach to splitting
age groups was employed.

Authors: Explanation for creating the age groups was added in the text. Lines: 244-249.
Further explanation on why the grade range of 1-12 was chosen can be found in lines:
174-179

* The authors describe their literature search process well, but | consider it a substantial
limitation that they did not seek to find grey literature on this topic. The authors did note
this as a limitation, but | suggest they expand on this in the Discussion section because of the
importance of grey literature for meta-analyses.

Authors: We expanded the discussion of not including grey literature in our analysis as a
limitation in lines: 563-568.

* Reviewer 3 noted some specific and important considerations for the authors’ chosen
methodology. Specific points to address include:

- Clarifying “change from baseline data”

Authors: We have clarified the text as: "When the outcome data were not reported after
the intervention and only the change from the baseline data was provided, we used the
standardized mean difference of the change in the analysis." Lines: 282-284

- Integrating multiple effect sizes from each study. The authors used an approach that
should be able to include multiple effect sizes from each study and it is unclear why they did
not use this approach, which would have been more justifiable. At the very least, better
justification is needed, but fully integrating all data would be preferable.

Authors: Whenever these multiple effect sizes corresponded to different effects (i.e.,
stress and coping), then we used both. On the other hand, using multiple estimates of the
same effect from a study would have increased the influence of these studies. It is not
justifiable from a statistical perspective. In this case, these studies would have been
counted twice, although they did not provide double-size evidence, but measured the
same thing with different instruments. Unfortunately, in many instances these
measurements could not be combined, but we had to select the one measurement, which
in our view was the most appropriate. We have added this notion to the Methods section.
Lines: 290-294.

- Citing and justifying decomposition approach.



Authors: We wanted to ensure consistency between studies (i.e., using one overall
estimate corresponding to each outcome from all studies), therefore we combined the
subgroups when the results were reported by them. We clarified this in the updated text.
Now we have provided the reference to the formulas used and corrected typos in them.
Lines: 299-303

- Providing more details on employed analyses, especially for moderation analyses (e.g.,
describing and justifying approach; clarifying utilized p-values, etc.). This will be a very
important aspect of revision to allow better evaluation of your methods.

Authors: First each potential effect modifier was independently tested in the model. We
used p<0.25 in these models to decide on the inclusion of the covariates in the multiple
regression model. This way we preserved efficiency, i.e., we did not include covariates in
the multiple regression model which were very much unlikely to modify the effect of the
intervention but were sensitive to including covariates which might not have been
significant in the univariate analysis because of their correlation with other important
modifiers. We have updated the Methods and Discussion section accordingly. Lines: 317-
321, 533-539.

* Please clarify the statement on page 14 regarding the Terjestam et al study and whether
the included samples were completely independent or were included in some other manner.

Authors: The above-mentioned statement was clarified: the included samples were
completely independent, belonging to different grades. Lines: 347-350

* Like Reviewer 3, | was confused by Table 3. | encourage the authors to revise it for clarity.
Relatedly, | assume the authors did not have a Table focused on moderation for the stress
outcome because nothing was statistically significant as noted in the text. | encourage the
authors to include estimates and specific p-values in a separate Table regardless so that
readers can better follow that these analyses were conducted for both outcomes and
compare results across construct domains.

Authors: Thank you for drawing our attention to this mistake in Table 3 related to the age
groups that we have corrected: The correct age categories which were used are 10-14
years and >14 years. A separate table (Table 4) focusing on the moderation effects of the
stress outcome was added. Lines: 421,426

* As Reviewer 1 noted, measurement and construct related issues are particularly important
for this meta-analysis. | encourage the authors to be more explicit in how they describe
results across different outcomes and measures. | also encourage them to address Reviewer
1’s suggestion to include measurement/precision as a moderator in the current analysis.

Authors: We used Hedges’s g as effect measure to be able to compare measurements on
different scales. The precision in any meta-analysis is considered by weighing the study-
specific evidence by the size of the study.



In response to the reviewers' request, we conducted an investigation to determine
whether the measurement quality of the studies had any moderating impact. We
performed a distinct analysis wherein only studies characterized by a robust data
collection method, as assessed by the Quality Assessment Tool, were included (specifically
those that received high scores in the data collection method component of the Quality
Assessment Tool). Notably, the overall effect estimates remained largely unchanged
compared to the original analysis:

stress: -0.20 95% Cl: (-0.27;-0.12), p<0.001
coping: 0.08 95% ClI (-.032; 0.19), p=0.16

* More detail is needed for the publication bias section as well to clarify what was done and
guide readers of the manuscript.

Authors: We used a standard graphical method and hypothesis testing to study the
publication bias. In the Results section, we describe the detection of publication bias by
the graphical method and explain how it occurred and present the results of the Egger-
test. We have extended the description of this method in the Methods section. Lines: 323-
324

* Minor/APA Comments
- APA format does not allow for back-to-back parentheses (p. 8)

Authors: Thank you for this critique, we corrected this in line 207

Discussion
* As Reviewer 1 noted, a greater emphasis on measurement related issues could also be
included in the Discussion.

Authors: We have added the discussion of the limitations of the Quality Assessment Tool
with regard to how the outcome measurements have been evaluated to the Limitations
section. Lines: 577-581

* Along with Reviewers 1 and 3, | believe the manuscript is clear, and the Discussion in
particular is well-written. That said, more detail is needed in the practical implications
section, especially regarding practical implications for practicing school psychologists.

Authors: Practical implications for school psychologists were added to the section of

Conclusions and Practical Implications. Lines: 624-630.

* Minor/APA Comments
- Please be mindful of single sentences constituting paragraphs (e.g., p. 33). This is not
APA format.

Authors: We corrected these paragraphs.



Reviewer #1:

First, the authors examined intervention studies targeting stress management (actually
reduction) and coping and resilience. These are clearly related constructs, but other than
saying so and noting a few correlational students, the authors did little to provide details
about any causal models that represent their relationships. Work in this vein has been
advanced by the Center on the Developing Child at Harvard and involves both psychological
and physiological modeling and an array of environmental factors in homes, schools, and
communities.

Authors: Thank you for making us aware of the need for a more detailed and theoretically
underpinned discussion of the relationship between the constructs, and also for suggesting
the work of the Center on the Developing Child for further study. The introduction has
been reframed in line with your suggestions. The sections introducing the concepts of
stress, coping and resilience have been revised and supplemented by referring to their
differences and the causal relationship between them. Lines: 66-76, 103-127.

Second, the authors assert (on page 6) that "children and adolescents spend a significant
amount of their time in school" and that "schools are able to detect problems at relatively
early stage." | believe these are both substantial overstatements. The facts are that most
students spend less than 13% of their life in a given year breathing school air and most
schools do not have valid assessments in use to screen students for stress and resilience. |
suggest these statements be refined or much better empirically defended.

Authors: We refined the indicated statements: the ability of schools to detect problems is
now mentioned only as a possibility, and we added some more arguments related to the
time children spend in schools and the importance of having schools as the location for the
intervention programs in general. Lines: 134-145.

Third, the authors employed excellent procedures to select studies and have documented
them well. Yes, indeed, the authors followed the PRISMA Guidelines of Page and colleagues
(2021)!

Authors: Thank you!

Fourth, the authors also embraced Thomas et al. (2004) Quality Assessment Tool for
Quantitative Studies. | do not know much about this tool, but given the dimensions reported
in Table 2 (page 22) it ironically does not consider the quality of the assessment tools used to
measure the outcome variables - stress and coping/resilience - of primary interest for the
meta-analysis at hand.



Authors: We discussed the components of the Quality Assessment Tool for Quantitative
Studies in more detail. In the previous version, it was unclear what the dimensions
covered. In the present version we provided a short description for each of them. Lines:
268-277. The "Data collection method" dimension refers to the reliability and validity of
the measurement. Studies scored the highest (2) if they reported and used reliable tools,
scored moderate (1) if they reported the measurement but it was self-developed and/or
not reliable and scored weak (0) if the tool was not reported. We agree with the reviewer
that we could have used a more deliberate qualitative assessment regarding the reliability
of measurements, but we also intended to use the same tool as van Loon et al. (2020) for
the purpose of comparison. Nevertheless, we also think that it is an important issue,
therefore, we discuss it in the 'Limitation' section. Lines: 577-583.

Therefore, before | got to the Results section, | had concerns about this manuscript because
of the lack of concern expressed about the measurement of the outcome variables. | do not
know several of the Outcome Measures listed in Table 1 (pages 16-21). However, it appears
that the Perceived Stress Scale (PSS-10) is one of the frequently used assessments and one
that | do know well. Unfortunately, it is a dated tool (Cohen et al., 1983) perhaps not
obsolete, but normed on mostly individuals 25 years or older. The authors of the PSS-10
reported "Cronbach's alpha of >.70 in all 12 studies... The test-retest reliability ...in four
studies met the criterion of >.70 in all cases."

Authors: Thank you for drawing our attention to the methodological concerns with the
Perceived Stress Scale. Indeed, this was one of the two most frequently used
guestionnaires (along with the Depression Anxiety Stress Scale DASS-S) in the investigated
studies. We mentioned the problem of validation on adult samples and the application of
various versions in the intervention studies, thus making it difficult to compare the results
in the Limitation section of our article. Lines: 572-583.

Unfortunately, their focus is too narrow by not showing appropriated concern for the
precision and validity with which the outcome variables of stress and coping/resilience are
measured. The quality/validity of the assessments of outcomes is not even listed in an
otherwise comprehensive Limitations subsection (pages 33-34). Some consideration is
imperative of intervention/treatment sensitivity of each stress and coping/resilience
measure in the collective Quality Assessment Considerations tool.

Authors: Thank you for drawing our attention to the concern with the precision and
validity of the measurement tools used in the investigated studies. The Quality
Assessment Tool that we applied in our analysis was focusing on Cronbach alpha as the
primary indicator of the reliability of the measurement tools and disregards treatment
sensitivity as an equally (if not more) important characteristic of questionnaires. We
mentioned this as a limitation of our study in lines: 577-583.



Thus, in my opinion, they could revise and improve this manuscript by focusing on stress
alone, its measurement, and the inclusion of an analysis of a subset of studies that
demonstrated highly reliable measurement of stress. Studies with better measures aligned
with the intervention target behaviors should provide a stronger test of the effects of the
intervention. Something we all care about and are eager to learn more about soon!

Authors: thank you very much for the review, and for raising this possible methodological
solution, which could help us reaching even more sound conclusions about the efficiency
of the interventions. Although this is no longer possible in the current research, the need
for studies using better measures aligned with the intervention target behaviors and for
their analysis is now mentioned in the Limitations and future directions section. Lines: 581-
583.

In response to the reviewers' request, we conducted an investigation to determine
whether the measurement quality of the studies had any moderating impact. We
performed a distinct analysis wherein only studies characterized by a robust data
collection method, as assessed by the Quality Assessment Tool, were included (specifically
those that received high scores in the data collection method component of the Quality
Assessment Tool). Notably, the overall effect estimates remained largely unchanged
compared to the original analysis:

stress: -0.20 95% Cl: (-0.27;-0.12), p<0.001
coping: 0.08 95% ClI (-.032; 0.19), p=0.16



Reviewer #3:

On page 7, the authors make an argument that their meta-analysis is more rigorous than
previous meta-analyses because they only included RCTs. They then go on to describe all the
limitations of group-based QEDs, including baseline equivalence and generalizability. | would
argue that both of those can be an issue in RCT as well. Regardless, yes, RCT are "more"
internally valid, but QED can also provide rigorous evidence if well executed. The What
Works Clearinghouse includes QED, but notes that the evidence is not as strong. | feel like
the authors could have included QED and then estimated subgroup or meta-regression
models to determine if the effect sizes were different. I'm not suggesting that the authors
redo their study, but that perhaps the section on page seven could be slightly reduced/toned
down.

Authors: Thank you for the critique. Including other designs (QEDs) and investigating their
moderator effect would undoubtedly make our analysis more comprehensive. Although
this is no longer possible in the current research, we have removed the discussion of the
generalizability of QED vs. RCTs from the text.

On page 11, the authors indicate that they used Hedges' g using immediate post-test results.
Then, the authors indicate that they calculated standardized mean difference effect sizes for
pre-post change "[W]hen only the change from the baseline data was provided". This is
unclear. Do the authors mean that they calculated g (a standardized mean difference effect
size with a small sample size bias adjustment) from pre-post change for each group or within
groups? Further, what standard deviation was used (pre or post). This is important as within
group change is not the same as between group. Further, it is unclear if the posttest effect
sizes controlled for pre-test when pre-test data was available.

Authors: We clarified the text. When the outcome measurements were not reported after
the intervention, just only the change from the baseline data was provided, we used the
standardized mean difference of the change in the analysis. We used the within-group SDs
of the group-specific changes for calculating the Hedges' g. The post-test effect sizes were
not controlled for the pretest values, as the randomized design ensured baseline
comparability. Lines: 282-284

Page 11- selecting only one effect size from each study is fine, but modern meta-analysis
techniques allow for aggregating multiple measures and effect sizes within a single study
accounting for the nesting, such as robust variance estimation. The authors use a multilevel
approach which could potentially handle this issue as well. Regardless, how did the authors
choose which measure to include if more than one measure?

Authors: Whenever these multiple effect sizes corresponded to different effects (i.e.,
stress and coping), then we used both. On the other hand, using multiple estimates of the



same effect from a study would have increased the influence of these studies. It is not
justifiable from a statistical perspective. In this case, these studies would have been
counted twice, although they did not provide double-size evidence, but measured the
same thing with different instruments. Unfortunately, in many instances these
measurements could not be combined, but we had to select the one measurement, which
in our view was the most appropriate. We have added this notion to the Methods section.
Lines: 290-294.

Page 11- provide citation for the decomposition approach

Authors: Now we have provided the reference to the formulas used and corrected typos in
them. Lines: 302-303

Page 12- the authors need to be clear about how they estimated the omnibus effect sizes
and the moderator analyses using the multilevel random-effects meta-regression model.
Was an empty model used for the main effect? Were separate models run for each
moderator (that seems to be from Table 3). Overall, more clarity is needed.

Page 12- can the authors clarify the p in the statement, "Covariates were tested
independently by outcome, and those with p < .25 were included in the multiple regression
model"

Authors: We have updated this part of the Method section to clarify this issue: " The
overall effect was estimated by an intercept only multilevel random-effects meta-
regression model. Besides estimating the overall effects, we analyzed whether the specific
modifier variables of the interventions, detailed above, had modified the effect size of the
interventions. First, we added each covariate separately into the model. Covariates were
tested independently by outcome, and next those with p < .25 in these models were
included in the multiple regression model jointly." Lines: 317-321

Page 13- there is a type (should be protocol paper?) in the Prisma Flowchart

Authors: Thank you for drawing our attention to this mistake, we corrected it.

Page 26- should "level of p-value< 0.25" be 0.05?

Authors: The original number was correct, it is p<.25.

Page 26- in Table 3, the authors indicate that the model for age compared 14-18 and >18.
However, after a review of the studies in Table 1, no studies only included samples >18
years. All studies appear to have been in K-12 settings. It is unclear how the authors coded
the studies for the moderator analysis.



Authors: Thank you for noting this error. The correct age categories used were 10-14 years
and >14 years. We have corrected the table. Line: 421.

Page 26- what was the reference group for the intervention types in Table 3? (e.g, Yoga, SEL)

Authors: The reference category was an intervention not containing the specific
component.
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1 Abstract

2 The level of psychological stress in children and adolescents has increased rapidly over the past decade.
3 The aim of the present meta-analysis was to evaluate the effectiveness of school-based intervention

4  programs targeting stress management and coping/resilience in school-aged children. The present study
5 used more rigorous selection criteria than previous meta-analyses: Only randomized controlled trials

6  were analyzed to increase the validity of the meta-analysis. A total of 55 studies were selected for the

7  analysis, and a multi-level random-effect meta-regression model was used. Effects were calculated as

8 standardized mean difference (Hedges’s g) between interventions and control conditions at post-test.

9  The results obtained highlighted important methodological issues and the influence of outliers. Without
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outliers, the results indicate a small significant overall effect of stress (g = -0.19, p <.001) and no
significant effect of coping/resilience (g = 0.11; p = .15). When outliers are included, the effect sizes are
doubled in both cases (gstress = -0.44, p = .001; gcoping/resilience = 0.25 p =.11). Although we did not find any
significant effect modifiers in relation to stress, the coping/resilience interventions were significantly
more effective in older age groups, in selective samples, and in programs including yoga and elements of
cognitive behavioral therapy (CBT). The present meta-analysis suggests a conflicting view of the
effectiveness of school-based interventions targeting stress and coping. The present paper contains an
explanation of the results and a detailed discussion of the limitations of the study and its implications in
practice.

Keywords: stress management, school-based intervention, school mental health programs,

meta-analysis, resilience, coping
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The proportion of children and adolescents suffering from mental health conditions has
increased in the last decade. One-fourth of adolescents in Europe and Canada reported feeling nervous
and irritable or having difficulties getting to sleep every week according to the Health Behaviour in
School-aged Children (HBSC) survey in 2017—-18. There was an increase in several health complaints
between 2014 and 2017 across all age and gender groups (WHO, n.d.). One-fifth (20.9%) of US
adolescents aged 12-17 had experienced a major depressive episode (Bitsko, 2022). The national
prevalence of at least one mental health disorder was 16.5%, ranging from 7.6% in Hawaii to 27.2% in
Maine (Whitney & Peterson, 2019). The prevalence of mental disorders differed by race, ethnicity,
sociodemographic characteristics and age (Bitsko, 2022). In an article based on systematic reviews,
meta-analyses, and controlled trials, Schulte-Kérne (2016) concluded that 4%—-5% of children and
adolescents suffer from depression. The prevalence of all types of mental health problems affecting
children and young people may even be as high as 10%—-20% worldwide (Kieling et al., 2011). The
prevalence of such problems can be expected to increase over time, as suggested by the results of the
HBSC study and a systematic review showing that internalizing problems among recent cohorts of
adolescent girls are increasing compared to previous cohorts (Bor et al., 2014).

The recent COVID-19 pandemic has exacerbated the situation. In a recent systematic review by
Viner et al. (2021) summarizing the results of 27 studies from around the world, 18%—60% of children
and young people (aged between 0 and 20 years) scored above risk thresholds for distress, anxiety, and
depressive symptoms.

Given the high percentage of children and youth suffering from milder or more serious mental
health issues, prevention should be of high priority. Interventions can aim at preventing and
decreasing mental health problems, such as depression, or, as a primary prevention, at reducing
chronic stress that precedes mental health symptoms, facilitating coping, and increasing resilience.

Our study evaluated the effectiveness of school-based intervention programs targeting stress
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management, coping or resilience through a meta-analysis. It is important to note that previous
research was limited in its scope. Prior meta-analyses were either outdated (Kraag et al., 2006),
approached the topic differently (Feiss et al., 2019; Zenner et al., 2014), or focused on a narrower age
group than our analysis (van Loon et al., 2020). Our research considers the entire school age group
and provides a more complete picture of the subject. By extending the age group studied, the focus
and the intervention methods, we sought to answer not only whether school interventions are
effective but also the question of under what circumstances they are most powerful.
Stress

Stress is defined by Lazarus and Folkman (1984) as “a particular relationship between the person
and the environment that is appraised by the person as taxing or exceeding his or her resources and
endangering his or her well-being” (p. 19). Stress is a major risk factor for mental health problems such
as anxiety and depression (Businelle et al., 2014; Koechlin et al., 2018; Reiss et al., 2019). The prevalence
of feeling very stressed often to very often has been found to be as high as 25% among children and
adolescents (Anda et al., 2000). There are various sources of stress in school-aged children, and the
school itself may be an important factor. In a survey carried out by the Organization for Economic Co-
operation and Development among students aged 15-16 from 72 countries, 66% of the students
reported feeling stressed about poor grades (OECD, 2016). School stressors predict mental health
problems, together with other sources of stress (Wiklund et al., 2012) such as concerns about personal
goals, emotional/interpersonal issues, violence (Anda et al., 2000), not having sufficient time (Brobeck et
al., 2007), being alone, family conflicts, and having too many things to do (Ryan-Wenger et al., 2005).

Over the past 50 years, new perspectives on stress have emerged in parallel with the
development of neuroscience. Stress can also be seen as an adaptive process of coping with the
environment, preparing the individual for future challenges (McEwen & Akil, 2020). Based on its

effects on the body, we can distinguish toxic, tolerable and positive stress (Shonkoff, Slopen, et al.,
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2021). Although toxic stress can damage the brain, this organ is capable of adaptive plasticity and
resilience, especially in the critical period of early life and adolescence (McEwen & Akil, 2020), thus
giving this stage of life its primary importance in preventive interventions. When it comes to the
measurement of stress, in addition to the existence of different types of stressors, the diverse
elements of the complex stress process, such as stressors, physiological and psychological strain, also
pose their challenges, and it has resulted in a multitude of very different and often hardly comparable
methods.
Coping

Lazarus and Folkman (1984) defined coping as constantly changing cognitive and behavioral
efforts to manage specific external and/or internal situations that are thought to exceed or overwhelm
the individual’s resources. The authors originally distinguished between two categories of coping
strategies: emotional-focused coping and problem-focused coping (Lazarus & Folkman, 1984). Problem-
focused coping refers to efforts to modify the problem, while emotional-focused coping is defined as
efforts to manage the emotional distress within the situation. Research on the mental health effects of
emotional-focused coping has yielded inconsistent results (Aldwin & Revenson, 1987), which may be
due partly to the predominantly cross-sectional design of the studies, and partly to the fact that items
measuring emotional-focused coping are often confounded by approaching and avoidant strategies, and
also by coping with the emotional distress itself (Baker & Berenbaum, 2007). Consequently, researchers
have recommended other, more precise coping strategy categories, such as adaptive and maladaptive
coping, or proactive and reactive coping (Greenglass & Fiksenbaum, 2009).

Looking at the correlations between coping and mental health, we see that adaptive coping can
be a protective factor against stress-induced symptoms and problems (Skinner & Saxton, 2019; Zhang et
al., 2020), whereas maladaptive coping strategies may correlate with health risks such as externalizing

and internalizing problems (Liu et al., 2004), and with alcohol and marihuana consumption (Eftekhari et
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al., 2004). Proactive coping, on the other hand, is a process that takes place before stress occurs.
Proactive and adaptive coping can predict positive mental health and well-being (Greenglass &
Fiksenbaum, 2009). When assessing children’s coping strategies, Anda et al. (2000) found that the
frequency with which adolescents employed any kind of coping strategies was quite low, and that
students experiencing higher levels of stress employed maladaptive coping strategies more frequently
than students experiencing lower levels of stress. Skinner and Saxton (2019) found that adaptive coping
declined and maladaptive coping increased in early adolescence, which makes this age cohort a
particularly important target group for stress management interventions.
Resilience
The term resilience is used in different disciplines and approaches in different ways: as a process, an
outcome, or an individual characteristic. The common element between the different definitions is
the positive, adaptive response in the face of significant adversity (National Scientific Council on the
Developing Child, 2015). Resilience can be defined as the ability to adjust to adverse or potentially
traumatic events in such a way that one emerges from them even stronger, with improved coping
strategies and adaptation (Luthar & Cicchetti, 2000; Luthar et al., 2000). It is closely linked to the
concepts of stress and coping. During childhood, resilience ensures healthy brain development by
transforming potentially toxic stress into tolerable stress (Shonkoff, Boyce, et al., 2021). The resilient
brain adapts to comparable types of stressors by developing coping skills, and consequently, effective
coping skills (responses to stress) are one of the major building blocks of resilience (McEwen, 1998;
National Scientific Council on the Developing Child, 2015).

The fact that the concepts of stress, coping and resilience are closely intertwined is also
reflected by the Allostatic Load Model of Stress (McEwen & Stellar, 1993). Coping and resilience take
the form of individual differences in susceptibility to stress and the related behavioral responses to

the environmental challenges in this model. It is proposed that they closely link to the physiological
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and pathophysiological responses of the body, thus determining the long-term consequences of stress
(McEwen & Akil, 2020). Empirical research has demonstrated a close theoretical connection between
resilience and coping, especially in the case of problem-focused coping. For instance, Mayordomo et
al.(2016) have shown how closely the two are related. Additionally, stress, especially academic stress,
can have adverse effects on students' physical and mental health (Pascoe et al., 2020). Given the
burden and suffering these health problems can cause to the children, their families, and the system,
and the frequently inadequate and limited efficacy of students’ coping strategies, supporting students to
learn and make use of good stress management skills can benefit them throughout their lives. All the
more so, empirical research has found evidence that experiences (stressors) in childhood and
physiological effects of stress in adulthood are associated (Guidi et al., 2020).

School-Based Interventions

School-aged children may be an important target population for stress management
interventions, given the relatively high and ever-increasing proportion of them suffering from mild or
more serious mental health problems. Different aspects of school, such as the physical environment and
social climate of the institution and the socioeconomic profile of the school area, have a direct impact
on children’s mental health.

Schools can be a powerful setting for the delivery of interventions for effective stress
management and coping, given their potential to reach a high number of students simultaneously.
According to a time diary study investigating children aged 6 to 12, excluding sleep, children spend
more time in school than in any other activity during a workday (Hofferth, 2009). Furthermore, stress
and mental health problems can increase the risk of school-related problems, including dropout,
misbehavior, and poor performance (Dupéré et al., 2015; Hoffman et al., 1992; Pascoe et al., 2020). On
the one hand, this means that schools could detect problems at a relatively early stage from decline in

performance and school attendance. On the other hand, they are also motivated to cooperate in
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preventing mental health issues and supporting vulnerable students since evidence-based school
programs have the potential to reduce the risk of students developing internalizing or externalizing
mental health problems (Schulte-Kérne, 2016), and they can also be effective in enhancing student
functioning (Bradshaw et al., 2010) and academic attainment (Needham, 2009). Evidence-based
school mental health promotion programs can take many forms: they can be targeted, address high-
risk students, or universal, involving all students. With regard to their content, they mainly aim at
promoting social and emotional learning (SEL) and resilience or preventing social, emotional, and
behavioral difficulties, including risk behaviors (Cavioni et al., 2020). School-based stress management
programs constitute a subset of these interventions, focusing on supporting students in better coping
with stress. Here the outcomes investigated are selected from the psychological and physiological
symptoms of stress, coping, social behavior and self-efficacy (Kraag et al., 2006). The most frequently
used methods and approaches in stress reduction interventions are mindfulness, relaxation exercises
and life skills training, which includes various cognitive-behavioral techniques (Rew et al., 2014).
Several studies and meta-analyses have found school-based stress management programs to be
effective in reducing health risks and stress symptoms and improving coping capacities (Hampel et al.,
2008; Kraag et al., 2006, 2009; van Loon et al., 2020). However, other studies and meta-analyses have
found no effect on stress or coping, or have identified a significant positive effect only for selective,
targeted samples of students (see, e.g., Bluth et al., 2016; Feiss et al., 2019; Hains & Ellmann, 1994). The
effect sizes of school-based prevention and intervention programs for reducing psychological
pressures/stress, among other things, are low to moderate statistically but significant in terms of real-
world impacts (Weare & Nind, 2011). The most frequent school-based intervention programs include
mindfulness, relaxation and yoga, social-emotional learning (SEL), and cognitive behavioral therapy (Rew

et al., 2014; van Loon et al., 2020).
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Although there are a few meta-analyses investigating the effects of stress-management
programs, they are not free of limitations. Kraag et al. (2006) investigated the effectiveness of
universal school-based stress-management programs targeting stress and coping in children and
adolescents, altough the quality of the included studies was low, and they conducted their meta-
analysis more than 15 years ago. There is a consensus that meta-analyses should be updated
whenever a significant number of new studies appear (Chalmers & Haynes, 1994; Clark et al., 2006;
Higgins et al., 2022). Van Loon et al. (2020) carried out a more recent meta-analysis, but they only
targeted stress, and focused on adolescents aged 10-18 years old. Feiss et al. (2019) also carried out a
more recent meta-analysis, they only targeted adolescents in the United States, and their scope was
broader with less emphasis on stress (only four studies related to stress). Numerous researchers have
argued that interventions aimed at prevention should begin as early as possible (e.g., Hester et al.,
2004; Luby, 2010; Nelson, 2000; Rapee, 2013; Webster-Stratton, 1993). Following this line, the
transition from kindergarten to primary school and adjusting to a new system can be very stressful for
the pupils (Wong, 2013), so it is important to investigate the effectiveness of stress-management
programs targeting children under the age of 10. Other meta-analyses have focused exclusively on
one type of intervention (e.g., mindfulness-based stress reduction, Zenner et al., 2014); or have
involved studies for the prevention of depression and anxiety, the potential consequences of stress,
rather than stress itself (Werner-Seidler et al., 2017). To sum up, previous meta-analyses were either
outdated or focused on a narrower aspect regarding age or stress outcome. There is no recent meta-
analysis that is updated, involves also younger age group, and investigates stress and coping at the
same time.

Aim of the Present Study
Our goal was to assess the effectiveness of school-based intervention programs by means of a

meta-analysis. Considering the shortcomings of prior meta-analyses we focused also on the younger
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age group, involving children right from the start of primary school to the end of secondary school.
Moreover, our meta-analysis targeted stress management and coping as well, as it has been more
than 15 years since the last meta-analysis on this subject (Kraag et al., 2006). We included different
types of intervention in our analysis, both selective and universal, making it possible to compare the
effectiveness of the various intervention types. Our meta-analysis was methodologically more rigorous
than most earlier analyses,, which have also included quasi-experimental studies (e.g., Feiss et al., 2019;
Kraag et al., 2006; van Loon et al., 2020). Quasi-experimental study designs lack randomization and as
such have various methodological shortcomings: performance at baseline in the experimental group and
the control group often differs, thereby precluding direct comparisons between the study group and the
control group (Eccles et al., 2003). To increase the validity of our meta-analysis, we therefore aimed to
focus exclusively on randomized controlled studies (Stanley, 2007).

In sum, the goal of our research was to analyze the effectiveness of school-based programs on
stress and coping or resilience targeting school-aged children from grades 1-12, thus allowing the
effectiveness of both early prevention and prevention targeting adolescents to be examined as these
are critical age groups for the development of resilience. Our more general goal was to contribute to
the development of school-based mental health interventions.

Methods

The present study adheres to the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines (Page et al., 2021).

Eligibility Criteria

Articles were selected by means of a systematic literature search. Sample, setting, research
design, and outcomes were used to define the eligibility criteria. Studies were included if (a) the sample
consisted of school-aged children from grades 1 to 12; (b) implementation was in a school setting; (c)

the research design was a randomized controlled trial (RCT); (d) the intervention targeted stress
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management and/or coping/resilience building; and (e) the outcomes were quantitative measurements
of stress and coping/resilience. Quasi-experimental studies, interventions focusing on post-traumatic
stress disorder or the effects of war, and studies involving clinical samples were excluded. Furthermore,
reviews, study protocols, and case studies without quantitative data were also removed from the meta-
analysis.
Information Sources and Search Strategy

The systematic literature search was performed in eight databases: ProQuest, ERIC, Cochrane
Library, PubMed, Web of Science, Science Direct, PsycArticle, and Educational Research Complete. The
search period ran up to April 2021. Additional manual searches were conducted in the literature
references of relevant meta-analyses (Kraag et al., 2006; van Loon et al., 2020) and articles. The search
terms were (intervention OR program OR training OR prevention) AND (“randomized controlled trial”
OR RCT OR “quasi experiment” OR experiment OR “randomized control”) AND (stress OR cortisol OR
“psychosocial risk” OR distress OR anxiety OR well-being OR resilience OR psychosomatic) AND (school
OR classroom OR student OR school-based).
Selection and Data Collection Process

The literature search and the selection of studies were performed by five independent
researchers. Search results were stored using reference management software (Zotero, Version 6.0.8).
Data on study characteristics and intervention outcomes were extracted by five independent
researchers. A consensus discussion took place at the end of the selection and data extraction process. A
third researcher (the first or second author) was consulted so that consensus could be reached in the
event of disagreements and ambiguities.

The following data were extracted from the studies: author(s) and year of publication, country,
age of study participants, sample characteristics, elements of the intervention, length of the intervention

and follow-up, type of outcome, agent of delivery, and type of control condition, as well as the data
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required to calculate effect sizes. In the case of studies where important information was missing, the
study authors were contacted by the researchers.

To allow for comparison, the analyzed effect modifiers described below were mostly based on
van Loon et al. (2020):

1. Target population: (a) universal intervention involving the general population without
selection; or (b) selective intervention targeting a narrower sample, typically applying a screening
process (e.g., cut-off points).

2. Age of the sample. Since in most interventions, the age range of the sample covered was
larger than 1-2 years, to allow a more valid comparison of the studies, instead of using the mean age,
three age groups were defined: (a) children below the age of 10; (b) students aged 10-14; and (c)
students over the age of 14. The age groups are based on the structure of the education system; they
are defined according to the transition points when pupils move from one type of school/grade to
another in most school systems.

3. Type of control condition: (a) in the wait-list control condition (WL), participants received the
intervention after the intervention group; (b) in the passive control condition (PC), participants did not
receive any intervention or did regular school activities; and (c) in the active control condition (AC),
participants received specific treatment or took part in a structured whole-class activity.

4. Type of delivery. Interventions were delivered by: (a) the authors, researchers, or experts; (b)
the school staff; or (c) via other platforms (e.g., online).

5. Intervention length was calculated using the session duration multiplied by the frequency of
the sessions. If the session duration was not specified and was reported as a standard lesson, it was
calculated as 45 minutes. If a range was given for the length of the intervention, we used the value in

the middle of the range.
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6. Intervention elements. Following van Loon et al. (2020), we focused on intervention elements
and assessed the most frequently used stress management techniques, such as mindfulness, relaxation,
yoga, CBT, SEL, exercises, psychoeducation, and counselling. Studies were characterized by the main
techniques included in the intervention.

Quality Assessment

Following van Loon et al. (2020), research quality was assessed by the Quality Assessment Tool
for Quantitative Studies (Thomas et al., 2004), a scale that is frequently used for health promotion
interventions. The scale consists of six methodological quality components: ‘Selection bias’ refers to the
representativeness of the target population and the participation rate. ‘Study Design’ refers to the
design of the study, ‘Confounders’ indicates the rate of confounders that were controlled for,
‘Blinding’ indicates who was aware of the research question, ‘Data collection methods’ refers to the
validity and reliability of the measurements, and ‘Withdrawals/dropouts’ indicates the follow-up rate
of the participants. Quality assessment was performed by six independent coders. Each component was
rated on a three-point scale with the scores 0 (weak), 1 (moderate), or 2 (strong). The maximum quality
score was 12. Those studies scored the highest that were RCTs, used reliable and popular
measurements, worked with balanced samples (e.g., by gender), had an 80% participation rate and
less than a 20% drop-out rate, and participants and coders were blind for the research questions.
Statistical Methods
Effect Size

The different studies used different scales to measure stress level and/or coping/resilience. We
used Hedges's g standardized mean difference in the first measurement after the intervention,
corrected for small samples (Murad et al., 2019). Generally, 0.20, 0.50, and 0.80 are considered the cut-
off points for small, moderate, and large effects. When the outcome data were not reported after the

intervention and only the change from the baseline data was provided, we used the standardized mean
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difference of the change in the analysis. As all the studies involved were RCTs, the difference in the
change from the baseline was inevitably very close to the difference in the measurement after the
intervention.

Where several measurement tools were used to measure the same outcome, only one of them
was selected. If the measurement tool was composed of subscales, and no summary measure was
available for that tool, then only one subscale was selected corresponding to each outcome to avoid
having more than one effect estimate for the same outcome from the same study. Using multiple
estimates of the same effect from a study would have increased the influence of these studies. This is
not justifiable from a statistical perspective. In this case, these studies would have been counted
twice, although they did not provide double-size evidence but measured the same thing with different
instruments. Regarding the different measurement tools, the following decisions were made. If a well-
known and accepted tool was used together with a tool that was less well known and less utilized, we
used the former. With respect to multifaceted coping scales, we selected the problem-focused coping
scale if available; if not, we selected the scale measuring adaptive coping strategies.

In some instances, the results were presented by subgroups only (e.g., by sex and grade). In these
cases, to ensure consistency between studies (i.e., using one overall estimate corresponding to each
outcome from all studies), we combined the group-specific estimates using the following decomposition

rules for means and standard deviations (Agarwal, 2006):

_ on X +ny X
XC: 1 1 0 0

n, +ng

ny - [SE+ Xy — X1 +ny - [S§+ (Xo — X)?]
n,; + ny

S, =
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where n; and ng are the numbers of subjects in group 1 and group 0, X; and X, are the mean values of
the outcome measure, and S; and S are the standard deviations in the two groups. X, stands for the

mean value of the outcome in the combined group, and S, stands for the combined standard deviation.

We estimated the overall effect size by the multilevel random-effects meta-regression modelling
of the two outcomes (stress and resilience/coping) jointly, using the meta mvregress module of the
software package StataMP 17. The analysis accounted for the dependency of multiple effect sizes from
the same study due to multiple arms and/or outcomes. The two outcomes, stress and coping/resilience,
were analyzed jointly.

Outliers were defined based on the difference in fits (DFFITS) values (Belsley et al., 1980). An

observation was deemed to be an outlier if the absolute value of its DFFITS value was greater than

where k is the number of predictors and n is the sample size. Outliers were excluded from the analysis.
Effect Modifiers

The overall effect was estimated by an INTERCEPT ONLY multilevel random-effects meta-
regression model. Besides estimating the overall effects, we analyzed whether the specific modifier
variables of the interventions, detailed above, had modified the effect size of the interventions. First, we
added each covariate separately into the model. Covariates were tested independently by outcome, and
next those with p <.25 in these models were included in the multiple regression model jointly.
Publication Bias
First, the funnel plot was visually inspected to detect asymmetry, which is an indication for publication

bias. Next, publication bias was assessed by Egger’s asymmetry test (Egger et al., 1997).
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Results

Study Selection

The study selection process is visualized in a PRISMA flow diagram in Figure 1 (Moher et al.,
2009). The initial database search resulted in 7,985 articles, and 22 further articles were identified
through additional manual searches. After duplicates were removed, abstract and title screening was
performed on 7,112 items. Full text examination was conducted on 338 articles, and after the exclusion
of 281 articles, 55 studies were included in the final meta-analysis. The main reasons for exclusion were
related to the scope of the study (i.e., no stress/coping focus); the type of outcome measure (e.g.,
qualitative data); and the design (e.g., quasi-experimental study). Several studies were removed because

they were earlier versions of included studies or study protocols.

Figure 1

Flowchart of Article Selection
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342  Characteristics of the Studies
343 Fifty-five studies were included in the analysis. All the studies had been published. Most of them

344  had been conducted in North America (nys= 19, ncan= 2) or Europe (n = 17), followed by Asia (n =9) and
345 Australia (n = 7), while only one study came from South America. There were no interventions from
346 Africa. Regarding outcomes, 28 studies focused on stress, 17 studies measured coping/resilience, and 10

347 studies targeted both stress and coping. In one of the studies (Terjestam et al., 2016), data were broken
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down by grade, three interventions were compared to three separate controls from the same grade
level, and these were considered in the analysis as three separate studies, as the control groups and the
intervention groups were independent of one another. Most of the interventions were universal (n =
38), and only 17 studies worked with a selective sample. Regarding the type of delivery, 34 interventions
were delivered by mental health professionals or researchers, 16 interventions were implemented by
teachers or school counsellors, and five interventions also included another form of delivery (e.g.,
online). With respect to control conditions, most of the studies used AC (n = 28), 12 studies involved PC,
and 15 studies had a research design with a WL control group. Regarding the content of the
interventions, the most frequently used element was SEL (n =29), followed by psychoeducation (n = 25),
relaxation (n = 24), and mindfulness (n = 21). Only a few interventions included cognitive behavioral
techniques (n = 14), exercises (n = 6), and counselling (n = 4). The average length of the interventions
was 737 minutes.

Out of the 55 studies, 27 involved older adolescents (> 14 years of age), 22 involved early
adolescents (10—14 years of age), five worked with mixed age groups but included older adolescents as
well, and only one study focused on children below the age of 10. In most studies (n = 31), the
participants were followed for a maximum of 6 months; in 15 studies, participants were followed for
6.1-12 months; and in nine studies they were followed for over a year. We used the first measurement
during the follow-up as the outcome to ensure comparability in this respect.

Details of the selected studies are presented in Table 1. The results of the quality assessment
are presented in Table 2, where a higher score indicates stronger methodological quality. Study quality

ranged from 4 to 11, with an average value of 7.1 out of 12.

Table 1

Details of the Selected Studies
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First author (year) Country N Age range/mean Control Intervention Program name Outcome measure Intervention
age/grade group  type /main component target
AbGhaffar (2019) Malaysia 461 age:10-11 WL universal school-based Child Worry coping
anxiety prevention Management Scale
program (CWMS)
Babic (2016) Australia 322 M=14.4+0.6 WL selective ,Switch-off 4 Psychological Distress stress
Healthy Minds*
(S4HM
Bauer (2019) us 33 AC universal mindfulness Perceived Stress stress
6th grade Scale (PSS)
Bernal-Manrique (2020) Colombia 42 age: 11-17 WL selective acceptance and Depression Anxiety stress
M=14.52 + 1.67 commitment and Stress Scales
therapy (ACT) (DASS-S)
focused on
repetitive negative
thinking
Bluth (2015) us 27 M =17+1.3, AC universal Learning to Perceived Stress stress
9-12th grade BREATHE Scale (PSS-10)
(mindfulness)
Bouchard (2013) Canada 46  age:9-12, 5-6th WL universal Dominique's Handy The Coping Scale for  coping
grade Tricks (CBT) Children and Youth
M(intervention)=10.7
M(control)=10.1
Bradley (2019) us 136 10th grade, WL universal TestEdge for Student Opinion coping
M=15.3+0.45 students, Resilient  Survey (SOS)
Educator program
for teachers
(biofeedback)
Burckhard (2016) Australia 267 age:15-18 AC universal Strong Minds (ACT) Depression Anxiety stress
M=16.43 +0.64 and Stress Scales

10-11th grade

(DASS-S)



Burckhard (2017)

Butzer (2016)

Castro-Olivo (2014)

Chisholm (2016)

Cross (2018)

Doumas (2019)

Dowling (2019)

Eslami (2016)

Australia

us

UK

Australia

us

Ireland

Iran

SCHOOL-BASED STRESS MANAGEMENT INTERVENTIONS

48

209

102

657

2945

65

675

126

age: 14-16,
M=15.64
10th grade

M=12.640.33
7th grade

M=13.91+1.86

age: 12-13 years,
M=12.21+0.58
8th grade,

M=13.00
8-9th grade

M=16.29+ 0.95

age: 15-18

M=16.33%7.0

AC

AC

WL

AC

AC

PC

AC

AC

universal

universal

selective

universal

universal

universal

universal

universal

Strong Minds Il
(ACT)

Kripalu Yoga in the
Schools (KYIS)
curriculum

culturally adapted
Jovenes Fuertes
(Strong Teens)
Social-Emotional
Learning (SEL)
program

contact and
education about
living with mental
illness

Friendly Schools
Project

STAC bystander
bullying program

MindOut

assertiveness
training program

Depression Anxiety
and Stress Scales
(DASS-S)

Perceived Stress
Scale (PSS-10)

Behavior Emotional

20

stress

stress

coping

Rating Scale (BERS-2)

Resilience Scale

Depression Anxiety

Stress Scale (DASS-S)

Depression and
Anxiety Scale of the
Behavioral
Assessment Scale-3
Self Report of
Personality-
Adolescent Form
(BASC-3 SRP-A)
Coping Strategy
Indicator (CSI-15)
Depression Anxiety

Stress Scale (DASS-S)

Depression Anxiety

Stress Scale (DASS-S)

coping

stress

coping

coping,
stress

stress



Essau (2012)

Felver (2018)

Fridrici (2009)

Fung (2018)

Goodman (2014)

Greco (2019)

Gregoski (2011)

Hagins (2016)

Harris (2003)

Germany

us

Germany

us

us

Italy

us

USA

us
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638

29

904

145

60

50

166

112

86

age: 9-12 years
M=10.91 +0.86
9-12th grade

age:12-18
M=14.831+0.81
8-9th grade

age:13-15
M=13.99+0.36
9th grade

9th and 12th grade

age: 14-16
M=14.6 £ 0.7

9 grade

9,10,11th grade

age:14-19
M=17

WL

AC

PC

WL

WL

AC

AC

universal

universal

universal

selective

universal

universal

selective

universal

selective

FRIENDS (CBT)

Learning to
BREATHE (L2B)

stress-prevention
program

Learning to Breathe
(L2B)

Digital storytelling

build resilience to
bullying

breathing
awareness
meditation (BAM),
Botvin LifeSkills
Training (LST)

The yoga
curriculum (Sonima
Foundation, n.d.)

"Taking charge"
(CBT)

21

Coping Scale for
Children and Youth

Social-Emotional
Assets and
ResilienceScales
(SEARS-SF)
Questionnaire for the
measurement of
stress and coping in
children and
adolescents
Perceived Stress
Scale (PSS-9),
Emotional Approach
Coping Scale
Adolescent Stress
Questionnaire

Child and Youth
Resilience Measure
(CYRM-28)

Perceived Stress
Scale (PSS-4)

Response to Stress
Questionnaire (RSQ)

Adolescent Coping
Orientation for
Problem Experiences
(A-COPE)

coping

coping

stress,
coping

stress,
coping

stress

coping

stress

coping

coping



Holen (2012)

Jamali (2016)

Johnstone (2020)

Katz (2020)

Khalsa (2012)

Kiselica (1994)

Koroglu (2016)
Kraag (2009)

Lam & Seiden (2019)
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Norway

Iran

Australia

Canada

us

us

Turkey
Netherlands

China

1483 age:7-8
M=7.310.32
100 age:13-14
M= 13.50+1.01
295 age:8-13
M=11.04 +1.40

995 3-12th grade

100 age: 15-19,
M=16.840.6,
11-12th grade

48  9th grade

60 age:11-13
1467 M=10.3+0.64
5-6th grade

115 age:11-15
M=12.4
6th grade

PC

PC

AC

PC

AC

AC

PC
WL

AC

universal

universal

universal

universal

universal

universal

universal
universal

universal

Zippy's Friends

Life skills training

Emotion Regulation
(ER) and Behavioral
Activation (BA)

Combined Mental
Health Literacy and
Dialectical Behavior
Therapy Skills
Program

Yoga Ed (mindful)

stress inoculation
training
swimming training
Learn young, learn
fair

learning to
BREATHE

22

Kidscope
questionnaire

stress (based on
Kettle Personality
Scale)

The child and youth
resilience measure—
short version (CYRM-
12

Resilience Inventory

Resilience Scale,
Perceived Stress
Scale (PSS-10)

Symptoms of Stress
Inventory (SOSI)
Stress Level Scale |l
Maastrich University
Stress Instrument for
Children (MUSIC),
Social Problem
Solving Instrument

Perceived Stress
Scale (PSS-1)

coping

stress

coping

coping

stress,
coping

stress

stress
stress,
coping

stress



Lang (2016)

Livheim (2015)

Lowe & Waurthrich (2021)

McArthur (2013)

Mendelson (2010)

Michelson (2020)

Noggle (2012)

Puolakanaho (2019)

Pybis (2014)
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Switzerland 122

Sweden

Australia

UK

USA

India

USA

Finland

UK

32

56

33

97

251

51

205

49

M=16.22+1.12

age: 14-15

age: 17-18
12th grade

age: 13-16
M=14.12+0.93

4-5th grade

age: 12-20
9-12th grade
M=17.20+0.70
11-12th grade

M=15.27 £ 0.39
9th grade

age: 13+ years,
M=14.5%+1.35

AC

AC

AC

WL

WL

AC

AC

PC

WL

universal

selective

universal

selective

universal

selective

universal

universal

selective

EPHECT coping
training program

Australian
Acceptance and
Commitment
Therapy protocol

Study
without Stress
(CBT)

school based
humanistic
counselling

school-based
mindfulness and

yoga intervention -

Holistic Life
Foundation (HLF)
problem solving

Kripalu-based yoga

program

Youth COMPASS
(ACT)

humanistic
counselling

23

Coping Questionnaire

for Children and
Adolescents;

Adolescents Stress
Questionnaire (ASQ)

Perceived Stress
Scale (PSS-10),

Depression Anxiety
Stress Scale (DASS-S)

Depression Anxiety
and Stress Scale 21

(DASS-S)

Young Person's CORE

(YP-CORE)

The Responses to
Stress

Questionnaire (RSQ)

Perceived Stress
Scale (PSS-4)

Perceived Stress
Scale (PSS-10);

Resilience Scale (RS)

Academic Buoyancy
Scale, 1-item overall
stress scale; School
Stress- 4 item scale

form HBSC 2012

Young Person's CORE

(YP-CORE)

stress,
coping

stress

stress

stress

coping

stress

stress,
coping

stress,
coping

stress



Quach (2016)

Raes (2013)

Rawlett (2019)

Rentala (2019)

Ruiz-Aranda (2012)

Ruttledge (2016)

Sibinga (2016)

USA

Belgium

USA

India

Spain

Ireland

USA
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149

408

22

60

147

709

300

age:12-15
M=13.1810.72
7-9th grade
age: 13-20
M=15.4+1.2
age:11-13

M =11+0.696
6th grade

age: 16-19
M=17.13

age: 13-16,
M= 14.18+0.64

age:9-13
M=10.8310.7
M=12.00
5-8th grade

AC

PC

AC

PC

PC

WL

AC

universal

universal

selective

selective

universal

universal

universal

mindfulness
meditation and
hatha yoga

mindfulness

Learning 2 Breath
Mindfulness
Curriculum

holistic group
health promotion

Emotional
intelligence
education program
(INTEMO)

Friends for Life
(CBT)
Mindfulness-based
stress

reduction

24

Perceived Stress stress
Scale (PSS-10)

Depression Anxiety stress
Stress Scale (DASS-S)
Response to Stress

Questionnaire (RSQ)

coping

Depression Anxiety stress
Stress Scale (DASS-S);
Education Stress

Scale for Adolescents

(ESSA)

social stress scale of  stress
Behavior Assessment

System for Children

and Adolescents

(BASC)

Coping Efficacy Scale coping
(CES)

Perceived Stress stress,
Scale (PSS-6), coping

Children's Response
Style Questionnaire
(CRSQ), The Brief
COPE, The Coping
Self Efficacy Scale
(CSE)



SCHOOL-BASED STRESS MANAGEMENT INTERVENTIONS 25

Singhal (2018) India 120 age: 13-18 AC selective Coping Skills Academic stress stress,coping
8,9, and 11th grade Program (SAAS)Social Problem
Solving Inventory
(SPSI), Adolescent
Coping Orientation to

Problems
Experienced
Inventory (ACOPE)
Stapleton (2016) Australia 44 age: 14-15 WL universal Emotional Freedom Depression Anxiety stress
Technique Stress Scale (DASS-S
Terjestam (2016) Sweden 307 5,7 and 8th grade AC universal Compassion and Psychological distress stress
Attention in the (PD)
Schools General Stress Scale
(Compas) (GSS)
Volanen (2020) Finland 3519 age: 12-15 AC universal Stop and Resilience scale coping
6th-8th grade Breathe/Be (RS14)
(mindfulness-
based)
Zafar & Khalily (2015) Pakistan 100 age:12-18 AC selective Didactic therapy Depression Anxiety stress
M =15.14+1.98 Stress Scale (DASS-S)

372

373



SCHOOL-BASED STRESS MANAGEMENT INTERVENTIONS

Table 2

Quality Ratings of the Studies

26

Author (year)

Selection
bias

Design

Confounders Blinding

Data
collection
method

Withdrawals,
dropouts

Total

Ab Ghaffar et al. (2019)
(Babic et al., 2016)
(Bauer et al., 2019)
(Bernal-Manrique et al.,
2020)

Bluth et al. (2016)
(Bouchard et al., 2013)
(Bradley et al., 2010)
(Burckhardt et al., 2016)
(Burckhardt et al., 2017)
(Butzer et al., 2017)
(Castro-Olivo, 2014)
(Chisholm et al., 2016)
(Cross et al., 2018)
(Doumas et al., 2019)
(Dowling et al., 2019)
(Eslami et al., 2016)
(Essau et al., 2012)
(Felver et al., 2019)
(Fridrici & Lohaus, 2009)
(Fung et al., 2019)
(Goodman & Newman,
2014)

(Greco et al., 2019)
(Gregoski et al., 2011)
(Hagins & Rundle, 2016)
(Harris & Franklin, 2003)
(Holen et al., 2012)
(Jamali et al., 2016)
(Johnstone et al., 2020)
Katz et al. (2020)
(Khalsa et al., 2012)
(Kiselica et al., 1994)
(Koroglu & Yigiter, 2016)
Kraag et al. (2009)

(Lam & Seiden, 2020)
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(Lang et al., 2017)
(Livheim et al., 2015)

(Lowe & Wuthrich, 2021)

(McArthur et al., 2013)

(Mendelson et al., 2010)

(Michelson et al., 2020)
(Noggle et al., 2012)

(Puolakanaho et al., 2019)

(Pybis et al., 2014)
(Quach et al., 2016)
(Raes et al., 2014)
(Rawlett et al., 2019)
Rentala et al. (2019)
(Ruiz et al., 2012)
(Ruttledge et al., 2016)
(Sibinga et al., 2016)
Singhal et al. (2018)
(Stapleton et al., 2016)
(Terjestam et al., 2016)
(Volanen et al., 2020)
(Zafar & Khalily, 2015)
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Overall Effect

Regarding the stress outcome, the study-specific effect was heterogeneous (1%: 97%,

homogeneity test p: < .01); it had a range from —3.67, 95% Cl: (-4.13; -3.22) to 0.72, 95% Cl: (0.18; 1.61)

(Figure 2). Negative numbers indicate a positive effect in relation to stress. Three studies (Rentala et al.,

2019; Singhal et al., 2018; Zafar & Khalily, 2015) were deemed to be outliers based on their DFFITS

values and were excluded from the analysis of the stress outcome.

Figure 2

Study-Specific Effects Estimate and Heterogeneity Statistics Corresponding to the Stress Outcome
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Similarly, the study-specific estimates were heterogeneous regarding the coping/resilience

outcome (1%: 99%, homogeneity test p < .01); they had a range from -1.67, 95% CI: (-2.10; -1.25) to

Treatment Control Hedges's g
Study N Mean SD N Mean SD with 95% Cl
Babic 2016 150 27.89 10.75 158 27.39 11.13 | | 0.05(-0.18, 0.27)
Bauer 2019 18 1588 7.87 15 1880 648 —- -0.39(-1.07, 0.28]
Bemal-Manrique 2020 21 2329 1269 21 27.48 13.88 - -0.31[-0.91, 0.29]
Bluth et al. 2015 1 1872 261 8 1484 745 —H— 072[-0.18, 161]
Burckhardt 2016 24 2067 838 22 2324 933 - -0.29(-0.86, 0.29]
Burckhardt 2017 15 1107 632 19 1470 1117 —_- -0.38[-1.05, 0.29]
Butzer 2016 114 1746 748 91 1895 7.7 | ] -0.21[-0.48, 0.07]
Cross 2018 1518 027 033 1448 029 034 n -0.06 [-0.13, 0.01]
Doumas 2019 27 1648 1091 32 18.13 13.30 - -0.13[-0.64, 0.37]
Dowling 2019 245 1280 850 250 1580 9.60 | | -0.33[-0.51, -0.15]
Eslami et al. 2016 63 1173 365 63 1338 228 E 3 -0.54[-0.89, -0.19]
Fridrici 2009 618 960 301 286 1020 328 | ] -0.19[-0.33, -0.05]
Fung 2018 70 194 056 49 218 064 E -0.40[-0.77, -0.04]
Goodman 2014 22 252 068 33 220 075 - 0.44[-0.10, 0.98]
Gregoski 2011 68 670 320 44 670 570 E 3 0.00[-0.38, 0.38]
Gregoski 2011 52 620 280 44 670 570 E 3 -0.11[-0.51, 0.29]
Jamali 2016 50 18.48 248 50 2218 6.35 E & -0.76 [ -1.16, -0.36]
Khalsa 2012 67 -060 420 33 -019 7.20 E 3 -0.08(-0.49, 0.34]
Kiselica 1994 24 8860 2652 24 106.30 53.92 - 0.41[-0.97, 0.15]
Kraag 2009 652 3574 1011 732 3530 10.11 | | 0.04[-0.06, 0.15]
Kéroglu 2016 30 3120 406 30 4056 873 - -1.36 [-1.91, -0.80]
Lam 2019 45 549 178 51 547 205 g 3 0.01[-0.39, 0.41]
Lang 2016 56 619 186 56 598 157 E 3 0.12[-0.25, 0.49]
Livheim 2015 15 2149 218 17 2630 204 —— -2.23(-3.10, -1.36]
Lowe 2021 18 913 520 22 969 566 —n- -0.10[-0.71, 051]
McArthur 2013 16 925 7.26 17 1747 6.83 —— -1.14 [ -1.86, -0.42]
Michelson 2020 121 662 249 122 717 2863 | ] -0.21[-0.47, 0.04]
Noggle 2012 35 1860 620 15 2030 540 - -0.28(-0.88, 0.32]
Puolakanaho 2019 123 284 081 8 300 083 = -0.19[-0.47, 0.08]
Quach 2016 46 1741 505 43 1847 6.15 E 3 -0.19[-0.60, 0.23]
Quach 2016 57 1819 582 43 1847 6.15 E 3 -0.05[-0.44, 0.35]
Raes 2014 185 28.18 17.94 180 34.42 19.20 | | -0.34[-0.54, -0.13]
Rentala 2019 30 1210 4.80 30 2210 4.50 - 2.12[-2.75, -1.49]
Ruiz-Aranda 2012 78 194 222 69 265 291 E 3 -0.28[-0.60, 0.05]
Sibinga 2016 159 1093 530 141 1216 4.88 | | -0.24[-0.47, -0.01]
Singhal 2018 51 650 240 49 1740 400 -3.30 [ -3.89, -2.70]
Stapleton 2016 11 1190 382 11 1381 622 —— -0.36[-1.17, 0.45]
Terjestam 2016a 75 202 067 23 210 088 3 -0.11[-0.57, 0.35]
Terjestam 2016b 51 200 063 54 211 067 E 3 -0.17[-0.55, 0.21]
Terjestam 2016¢ 57 218 072 47 206 070 g 3 0.17[-0.22, 0.55]
Zafar 2015 100 23.05 254 100 3550 4.04 M- -3.67[-4.13, -3.22]
Pybis 2014 16 1825 798 16 1519 7.8 - 0.39[-0.29, 1.08]
Heterogeneity: 1° = 0.66, I’ = 97.04%, H’ = 33.79
Test of 8, = 6 Q(41) = 486.54, p = 0.00

-4 2 0
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5.95, 95% Cl: (5.00; 6.90) (Figure 3). Positive values indicate a positive effect in the case of this outcome.

Two studies (Katz et al., 2020; Mendelson et al., 2010) were deemed to be outliers based on their DFFITS

values and were excluded from the analysis of the coping/resilience outcome.

Figure 3

Study-Specific Effects Estimate and Heterogeneity Statistics Corresponding to the Coping/Resilience

Outcome
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397
Treatment Control Hedges's g
Study N Mean SD N Mean SD with 95% CI
AbGhaffar 2019 193 528 143 268 558 1.49 - -0.20 [ -0.39, -0.02]
Bouchard 2013 22 -19.17 5.99 24 -17.32 474 l -0.34[-0.91, 0.23]
Bradley et al. 2010 54 -255 0.62 42 -242 068 - -0.20 [-0.60, 0.20]
Castro-Olivo 2014 49 79.16 9.96 53 7420 12.37 . 0.44[ 0.05, 0.83]
Chisholm 2016 354 8250 15.50 303 83.34 1547 - -0.05[-0.21, 0.10]
Dowling 2019 245 1610 5.00 250 16.00 5.00 . 0.02[-0.16, 0.20]
Essau 2012 302 -1049 490 336 -10.09 4.70 . -0.08[-0.24, 0.07]
Felver 2018 12 2450 507 11 19.82 506 - 0.89[ 0.06, 1.72)
Fridrici 2009 618 -1451 3.21 286 -14.61 3.56 - 0.03[-0.11, 0.17]
Fung 2018 70 201 191 49 169 0.82 . 0.20[-0.16, 0.57]
Greco 2019 24 3.02 037 25 282 041 J‘-.- 0.50[-0.06, 1.06]
Hagins 2016 39 0.84 0.80 55 0.67 0.60 . 0.24[-0.16, 0.65]
Harris 2003 33 6558 1047 40 56.85 11.09 E 3 0.80[ 0.32, 1.27]
Holen 2012 640 0.88 0.16 631 0.87 0.19 . 0.07 [-0.04, 0.18]
Johnstone 2020 123 18.85 4.03 17 18.88 4.14 -.~ -0.01[-0.51, 0.50]
Johnstone 2020 59 16.16 4.31 17 18.88 4.14 -.- -0.63[-1.17, -0.09]
Katz 2020 61 -3.28 044 52 -249 050 1R -1.67 [-2.10, -1.25]
Khalsa 2012 66 2.08 12.80 34 -469 12.80 ‘. 0.52[ 0.11, 0.94]
Kraag 2009 652 54.91 13.67 732 56.24 14.12 . -0.10[-0.20, 0.01]
Lang 2016 56 8.06 263 56 6.86 2.63 ;. 0.45[ 0.08, 0.83]
Mendelson 2010 48 -0.75 0.05 44 -1.05 0.05 —jll— 5.95[ 5.00, 6.90)
Noggle 2012 35 131.80 24.50 15 127.90 23.40 -— 0.16 [-0.44, 0.75]
Puolakanaho 2019 123 369 0.75 82 3.74 0.82 . -0.06 [-0.34, 0.21]
Rawlett 2019 10 0.20 0.06 8 0.19 0.02 —i— 0.20[-0.68, 1.09]
Ruttledge 2016 333 2218 3.84 376 2144 3.97 [ 0.19[ 0.04, 0.34]
Sibinga 2016 159 32.35 10.14 141 3185 9.90 . 0.05[-0.18, 0.28]
Singhal 2018 51 10450 8.70 49 87.90 10.70 -l 1.69[ 1.24, 2.15]
Volanen 2020 1,175 76.86 12.15 323 77.35 13.10 - -0.04[-0.16, 0.08]
Volanen 2020 1,175 76.86 12.15 1,114 7551 12.62 . 0.11[ 0.03, 0.19]
Heterogeneity: 1° = 1.14, I’ = 99.05%, H’ = 104.89
Test of 8, = 6;: Q(28) = 328.60, p = 0.00
2 0 2 4 &

398

399

400 Finally, 56 intervention arms were included in the analysis, nine of them with both outcomes.

401  The combined effect for stress was small and significant: -0.19, 95% Cl: (-0.27; -0.11), p: < .001. The
402 coping/resilience outcome was also small but not significant: 0.11, 95% Cl: (-0.04; 0.27), p: .15. When
403 the outliers were also included in the analysis, the results changed to -0.44, 95% Cl: (-0.70; -0.17), p:
404 .001 for stress, and 0.25, 95% Cl (-0.06; 0.56), p: .11 for coping/resilience.

405  Effect Modifiers
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When an intervention was delivered by both teachers/school counsellors and mental health
professionals/researchers, we included it in the latter category. When an intervention was delivered not
only by teachers or mental health professionals but also by other means (e.g., online), it was categorized
as “other.” Four studies were excluded from the effect modifier analysis because one included only
children younger than 10 and three involved both younger and older adolescents.

In the univariate analysis, age, target population, length of the intervention, and inclusion of
CBT, SEL, and yoga were associated with both outcomes at the level of p < .25. These covariates were
included in the final multivariate model (Table 3 and 4). None of them were significant effect modifiers
in relation to stress (Table 4). Although we were unable to detect a combined effect of all the
interventions pooled on coping/resilience, the interventions were significantly more effective in older
adolescents and in selective samples. Furthermore, interventions that contained CBT and yoga were
significantly more effective than those that did not. The covariates included in the model explained 40%
of the heterogeneity of the effect sizes (Table 3).

Table 3

Effect Modification by Intervention and Study Population Characteristics in Relation to Coping/Resilience

Effect modifier Regression coefficient (95% Cl) p-value
age

10-14 year reference

> 14 years 0.38(0.19; 0.56) <.001
length of intervention (day) -0.00019 (-0.00042; 0.000036) .098
sample

universal reference

selected 0.47 (0.26; 0.69) <.001
CBT 0.26 (0.019; 0.51) .035
yoga 0.32 (0.014; 0.63) .040
SEL -0.026 (-0.41; 0.019) .075
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Table 4

Effect Modification by Intervention and Study Population Characteristics in Relation to Stress

Effect modifier Regression coefficient (95% Cl) p-value
age

10-14 year reference

> 14 years -0.050 (-0.23; 0.13) .59
length of intervention  -0.00018 (-0.00040; 0.000038) .11
(day)
sample

universal reference

selected 0.061 (-0.14; 0.26) .55
CBT 0.13 (-0.21; 0.46) 45
yoga 0.078 (-0.18; 0.34) .55
SEL -0.047 (-0.23; 0.13) .61

Publication Bias

The funnel plots indicate publication bias in the case of both outcomes (Figures 4 and 5). There
are disproportionately fewer small studies with no or inverse effects (e.g., positive standardized mean
difference in the case of stress; negative standardized mean difference in the case of coping/resilience)
in both figures than small studies with a positive effect. However, Egger’s test was not significant in

either case, with p-values of .58 and .10 for stress and coping/resilience respectively.

Figure 4

Funnel Plot of Studies Investigating Stress
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Figure 5
Funnel Plot of Studies Investigating Coping/Resilience
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Discussion

The aim of the present meta-analysis was to investigate the effect of school-based stress-
management interventions targeting both perceived stress and coping/resilience. While many meta-
analyses have focused on school programs targeting stress symptoms (e.g., van Loon et al., 2020, 2022),
there has been no recent meta-analysis investigating stress-related factors such as coping and resilience.
Although Kraag et al. (2006) focused on stress management with the inclusion of coping, their meta-
analysis was performed more than 15 years ago, since when a large number of studies have been
carried out covering this scope. Zenner et al. (2014) also focused on stress and resilience in addition to
other psychological factors, although they investigated mindfulness programs only. In their meta-
analysis (Zenner et al., 2014), the effect sizes of mindfulness programs were small but still significant (g
= 0.36) in the case of resilience measures. Kraag et al. (2006) investigated various types of stress
management interventions and found that they had a large effect size on coping as the outcome. Unlike

previous studies, we did not find a significant effect on the coping/resilience outcome in the present
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meta-analysis. In relation to the stress outcome, while many earlier meta-analyses found moderate
effects of school-based mental health programs on stress (Kraag et al., 2006; van Loon et al., 2020;
Zenner et al., 2014), our meta-analysis showed a significant but very small effect (g = 0.19), which did
not even reach the cut-off point of 0.20 for small effect size (Lakens, 2013).

One possible reason for the absence of a significant effect of coping/resilience and the very
small effect size for stress may be that our selection criteria were more rigorous, since they focused
exclusively on RCTs, while previous meta-analyses also selected quasi-experimental studies (e.g., van
Loon et al., 2020). The overlap between the studies of van Loon et al. (2020) and our meta-analysis is
only 24 articles (44%), which can be attributed mainly to the difference in study selection. In the meta-
analysis of van Loon et al. (2020), 30% of the selected studies were quasi-experimental studies. The
quality ratings also reflect this difference; the overall quality score is one point higher in our case
compared to van Loon et al. (2020). According to our reasoning, previous studies showed that removing
observational and/or low-quality studies can modify the effect size (Tejada-Gallardo et al., 2020).
Applying rigorous inclusion criteria tends to diminish the statistical significance of effect sizes (Neitzel et
al., 2022). In the meta-analysis by Tejada-Gallardo et al. (2020), there was a slight decrease in the effect
size for subjective well-being and a considerable increase for depression symptoms after removing the
low-quality studies. Recently, Zhang et al. (2023) argued the need to employ more rigorous selection
methods to provide evidence-based results and increase the credibility of meta-analyses related to
school-based mental health programs.

Another possible explanation for our findings may be related to outliers. Meta-analyses
reporting larger effect sizes (e.g., van Loon et al., 2020) have typically included outliers, while outliers
were excluded in the present meta-analysis. In the meta-analysis by van Loon et al. (2020), for example,
although the effect size with outliers was moderate (d = 0.543), the effect size without outliers was

reduced to small (d = 0.276). This means that the results of meta-analyses should be considered with
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caution: If there are only a few studies with extreme effect sizes, the overall effect sizes may be
doubled. We detected the same phenomenon in our analysis: With the inclusion of outliers, the effect
sizes were 0.44 and 0.25 for stress and coping respectively. In our meta-analysis, there were two outliers
in relation to coping (Katz et al., 2020; Mendelson et al., 2010) and three outliers in relation to stress
(Rentala et al., 2019; Singhal et al., 2018; Zafar & Khalily, 2015). All of them were also included in the
meta-analysis by van Loon et al. (2020). Regarding their common characteristics, the interventions in
relation to stress were selective interventions and were conducted in Asia; and the interventions in
relation to coping were universal interventions and were conducted in North America.

In the case of coping, another potential confounding factor may be the heterogeneity of the
outcome measures. Coping is not a unidimensional factor. Items in the coping questionnaire usually
belong to multiple factors, and inter-factor correlations can range from —0.4 to 0.44 for the Coping Scale
for Children and Youth (Brodzinsky et al., 1992), and from 0.00 to 0.20 for the Coping Strategy Indicator
(Amirkhan, 1990), to mention just two of the most frequently used questionnaires. As most of the
coping inventories and questionnaires consist of several scales, to avoid having more than one effect
estimate for the same outcome from the same study we had to select one scale for the meta-analysis.
We selected problem-focused coping scales where available, since several studies have found problem-
focused coping to be an adaptive coping strategy and, as such, to be associated with positive mental
health indicators (Budimir et al., 2021; Felton & Revenson, 1984; Rodriguez-Rey et al., 2019). However,
one scale may not fully represent the complex phenomenon of coping. It is also possible that some
interventions did not affect problem-focused coping but did have an effect on assistance seeking or
other adaptive forms of emotional-focused coping, such as emotional approach coping, for example
(Baker & Berenbaum, 2007). The heterogeneity of coping questionnaires may add to this complexity: In
the studies included in our meta-analysis, many different coping and resilience questionnaires were

used, making it difficult to compare the results of the different interventions.
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The results suggest that school-based programs targeting stress and coping may not be
unequivocally effective. Some earlier studies have yielded similar results. Feiss et al. (2019) found that
school-based stress management programs did not significantly reduce stress in adolescents (although
only four studies were investigated). Similarly, Sanchez et al. (2018) showed that school-based mental
health programs were more effective in the case of externalizing problems than internalizing problems.
These results are in line with meta-analyses focusing on depression and anxiety, which present a more
conflicting view of the effectiveness of school-based interventions (Zhang et al., 2023).

While the present meta-analysis did not find a significant overall effect of the interventions for
the coping/resilience outcome, moderator variables such as the age of the participants, the target
population, and the content of the interventions significantly influenced the effects. On the other hand,
when considering stress as the outcome of the interventions, unlike earlier meta-analyses (Kraag et al.,
2006; van Loon et al., 2020) we did not find any factors significantly modifying the effect. Specifically, in
the case of coping and resilience as the study outcome, we found that the interventions were
significantly more effective in older adolescents (above 14 years of age) than in younger adolescents
(10-14 years old), and in selective versus universal samples. Furthermore, interventions that contained
CBT and/or yoga were significantly more effective than those that did not. The greater effectiveness of
selective, targeted interventions compared to universal ones is not a new finding in the literature:
Earlier meta-analyses, such as those by Feiss et al. (2019) and van Loon et al. (2020), found similar
results. The superiority of this type of intervention may be due to the difference in baseline stress
symptoms between the students in the targeted sample and the students in the universal sample, and
also to the greater motivation among the selected students to participate in the intervention (van Loon
et al, 2020). We utilized an efficient and sensitive method to analyze potential effect modifiers in our
analysis. First, we tested each potential effect modifier independently in the model. We used p< .25 in

these models to decide on the inclusion of the covariates in the multiple regression model. Using this
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approach, we preserved efficiency, i.e., we did not include those covariates in the multiple regression

model which were unlikely to modify the effect of the intervention and sensitivity at the same time by
including those covariates which might not have been significant in the univariate analysis because of
their correlation with other important modifiers.

Nevertheless, we expected to obtain the opposite result regarding the modifying effect of age.
Based on the numerous arguments in the literature for starting interventions as early as possible (Hester
et al., 2004; Luby, 2010; Nelson, 2000; Rapee, 2013; Webster-Stratton, 1993), we expected interventions
targeting younger children to be more effective than those targeting older students. However, in our
meta-analysis there was only one study that focused on children below the age of 10 years, which
meant we were unable to analyze the effectiveness of programs targeting children in the youngest age
group. With regard to interventions targeting adolescents, results similar to ours—that is, the greater
effectiveness of programs for older students—were found by Pacillo et al. (2022) and Zhang et al.
(2023), whereas the study by Barrett et al. (2005), for example, demonstrated that in a school-based
program targeting anxiety, effectiveness was lower among secondary school students compared to
primary school students. These contradictory findings may be explained by differences in methodology,
since a meta-analysis of academic interventions found that significant differences between the age
groups disappeared when the inclusion criteria were restricted to randomized and quasi-experimental
designs (Cheung & Slavin, 2013).

With respect to the content of the interventions, the greater effectiveness of cognitive
behavioral techniques and therapeutic methods compared to other methods has also been
demonstrated elsewhere (see, e.g., Caldwell et al., 2019; Collins et al., 2014; Zhang et al., 2023). The
superiority of yoga in terms of its effectiveness on the coping outcome, on the other hand, has not been

found in other meta-analyses of school interventions targeting stress and coping, although its significant
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effects on physical and mental health outcomes have been proven in systematic reviews with a wider

focus (Khalsa & Butzer, 2016; Serwacki & Cook-Cottone, 2012).

Limitations and Future Directions

As in most meta-analyses, publication bias may also be present in our case. In the future, it
would be important to publish studies with negative results as well. One possible reason for publication
bias might be that our meta-analysis did not include grey literature (e.g., congress proceedings,
unpublished dissertations). Including grey literature in meta-analyses ensures that all studies on the
subject are fully represented, including those with negative or non-significant results. Meta-analyses
that do not include grey literature might over-represent studies with significant findings, which can
lead to biased conclusions (Conn et al., 2003).

The heterogeneity of outcome measurement, especially in the case of coping, may be another
limitation, as discussed earlier. To reduce this heterogeneity and improve the comparability of the
various interventions, we recommend that future programs use more standardized and common
outcome measures. Another difficulty is that one of the most frequently used questionnaires, the
Perceived Stress Scale, has several different versions based on the number of items; studies vary on
which one they use, making the comparison even more problematic. Moreover, most of the
guestionnaires were validated in adult samples, not for younger age groups. Given the ongoing issue
with the reliability and heterogeneity of the available measurements, quality assessment in meta-
analyses became more important. In our meta-analyses, we applied the Thomas et al. (2004) Quality
Assessment Tool for Quantitative Studies which was also used in the meta-analysis of van Loon et al.
(2020). That tool measures quality less sensitively and elaborately, considering only Cronbach alpha,
which, as recent studies show, is not the best predictor of intervention responsiveness (Puhan et al.,
2005). For assessing changes among participants over time, researchers suggest using measures that

ask directly about change (Fok & Henry, 2015). The future meta-analysis should measure study and
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measurement quality more sensitively. That way even QEDs would be an asset because they can
provide rigorous evidence if carried out professionally. Including only RCTs in the meta-analysis was
considered a positive factor. However, the exclusion of QEDs might have diminished the strength of
the present meta-analysis. Involving more designs would have made it possible to create subgroups
and determine whether significant differences existed among the conditions.

Another limitation is that our analysis included only one eligible study on interventions with
children younger than 10 years of age, precluding an appropriate evaluation of the moderator effects of
age. The relative lack of high-quality school-based interventions targeting younger children seems to be
a general shortcoming in the intervention literature. We would thus highly recommend that more
school-based interventions be conducted among younger age groups. Recently, a growing number of
studies have been measuring stress on the physiological level (e.g., heart-rate variability, breath
frequency), even in the younger age groups (Aranberri-Ruiz et al., 2022). Therefore, further meta-
analysis should also involve biological/physiological markers as stress indicators.

Given that many of the interventions included several different approaches and methods, we
followed the protocol of van Loon et al (2020) and, rather than classifying the interventions according to
type (e.g., CBT, mindfulness, etc.), we focused on intervention elements. While this presumably
increased the validity of our meta-analysis, at the same time it made it more difficult to attribute the
differences in the effects of the various interventions to the methods and approaches assessed.

The length of the follow-up in intervention studies may be another important factor affecting
the effect size. In our analysis, we selected the first measurement during the follow-up as the outcome
to ensure comparability, since the existence and length of the follow-up period varied significantly in the
studies involved. Most of the studies had only one post-intervention measurement; 23% of the studies
had a short follow-up (0—6 months); and 18% had a medium-term follow-up (6—12 months). The length

of the follow-up was found to have a significant moderator effect in the meta-analysis carried out by van
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Loon et al. (2020), where larger effects were found during the follow-up compared to post-intervention.
Thus, our focus on the results of the post-intervention measurements may also have contributed to the
lower effect sizes in the case of our meta-analysis. This leads to a further suggestion for future direction:
Intervention studies should use several follow-up measurements, with a good extension over time, to
allow for the so-called sleeper effect (Spence & Shortt, 2007).

Last but not least, we should mention the challenges of implementing RCTs in schools, where it
is difficult to find appropriate control groups, given the inevitable transfer of information between
classes and students. However, if a control group is chosen from another school, questions concerning
the comparability of the different groups may well arise.

Conclusions and Practical implications

Our results underline the need for methodologically rigorous school-based intervention studies
on stress management. While the low effect sizes found in our meta-analysis may appear discouraging,
the results of the moderator analysis indicate how interventions might be made more effective: older
adolescents and selective, targeted populations seem to obtain greater benefits from interventions,
while including elements of CBT and/or yoga can further add to their effectiveness. Regarding yoga,
trauma studies also draw attention to the importance of body-awareness techniques in self-regulation
(Van der Kolk, 2014). Given that stress management in targeted samples seems to be more effective,
it would be important to screen the students first to identify those who may profit the most from the
coping interventions. Besides targeted interventions, school psychologists should include CBT and
body awareness elements in their individual and group sessions and educate teachers about their
importance, especially in adolescence, since this is a critical age group for developing resilience.

It may also be important to invent new intervention methods, since the effectiveness of the
methods currently in use appears to be limited. As stressors in children’s lives are changing constantly,

and new stressors, such as the climate change (Martin et al., 2022), the COVID-19 pandemic, being
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alone, family conflicts, tests, too many demands, and boyfriend/girlfriend issues emerge (Ryan-Wenger
et al., 2005), it is important to come up with new forms of intervention to support children effectively.
Finally, the limited effectiveness of stress management interventions should direct our attention
towards the importance of primary prevention strategies aimed at decreasing the level of stress that
children face in and outside school, rather than teaching them how to cope with these stressors. Such
school-based prevention programs might focus on areas such as transforming the school curriculum and
teaching practice to focus on nurturing students’ well-being and happiness, fostering optimal youth
functioning, teaching social skills, supporting students’ self-image, and equipping students with a higher
level of cognitive skill. These interventions are also cost-effective, since existing resources and personnel
can be used (Chodkiewicz & Boyle, 2017). Interventions in which a whole-school approach is employed,
such as the Geelong Grammar School Project (Seligman et al., 2009), are prime examples of ambitious
yet time- and energy-consuming approaches that engage the wider community of students.
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Response to Reviewer 1

Introduction:

Overall the introduction is very simplistic. It lacks flow and the link to a research question
and hypotheses is far too implicit. It is hard to see how the research question comes from the
literature cited. I would encourage a much more comprehensive literature review and an
clearer link to the hypotheses stated.

Thank you very much for the review, and for drawing our attention to this omission. We have
revised the Introduction as proposed and extended it to make its flow more comprehensive
and to provide a more detailed background to our research questions. We start with the
importance of addiction prevention among school-aged children underlined with
epidemiologic data on nicotine, alcohol, cannabis and problematic technology use by
adolescents and their potential risks (Lines 49-80). We continue with the risk and protective
factors of addiction development (revised and extended also according to a later comment)
(Lines 81-103). Then we discuss the role of school in addiction prevention and intervention
methods shown to be effective in this setting. This paragraph has been extended by a section
discussing EU and US level strategies on school-based health promotion activities in relation
to addictions (Lines 104-125). This is followed by a new section detailing the institutional
factors that can influence the implementation and effectiveness of addiction prevention, for
example, the training of teachers and the cooperation with other actors (Lines 126-135). We
then introduce the context of our study in which we aim to examine the role of the
abovementioned factors. We include details on the policy environment of school-based health
promotion in Hungary and point to the lack of data on the implementation of universal
addiction prevention programs and the factors influencing it in the country (Lines 136-164).
We close this section with the aims of our study (that was revised also according to a later
comment) (Lines 165-175).

An example would be the authors are not clear what they mean by long terms and
“immediate” effect of addiction on health? Does Immediate refer to acute administration?

We did not mean the acute effect of addiction, we meant the acute effect of the substance on
health, like acute alcohol intoxication. Thank you for your comment, this has been clarified in
the updated version of the manuscript (Line 50).

They are not clear which drugs are included in substance use.

Thank you for the comment. We specified it in Lines 56-58.

These are just some examples of where there needs to be a more comprehensive review of
the literature and where the authors need to be clearer on their terminology and definitions

of those terms.

We sincerely appreciate your valuable comments. Through the revisions that have been
discussed above, we hope that the text has now achieved a good level of clarity.

Does Immediate refer to acute administration?



We have responded to this comment together with the comment above on the same topic.

The preferred term for “marijuana” is cannabis. The authors need to be consistent in the
use of this term. Marijuana is a pejorative word with no scientific value.

We agree that consistency is important and replaced the term ‘marijuana’ to ‘cannabis’
throughout the text as proposed. However, marijuana is used in the report on Adolescent
Behaviors and Experiences Survey and also in the reports of the Monitoring the Futures
project.

What does “mainly due to vaping...” (lineS6) mean?

According to the Adolescent Behaviors and Experiences Survey (January—June 2021), the
one-month prevalence of the use of any type of tobacco product (including cigarette, cigar,
smokeless tobacco, or electronic vapor product [EVP]) was 15.6%. The one-month
prevalence of electronic vapor product use was 15.4%, whereas other tobacco products were
consumed less frequently (cigarette smoking was 3.3%, cigar smoking and smokeless tobacco
use were 2%). We revised and clarified the text by specifying the meaning of any type of
tobacco product use and the rate of EVP use (Lines 57-60).

There needs to be more clarity on the comparison to other countries. I am surprised to
see no mention of the “monitoring the futures” survey data? This also needs to be evaluated
in the context of drug and alcohol policy in other countries. For example many states in the
USA have stricter alcohol and tobacco laws and have legalised cannabis for medical and
recreational use.

We thank the Reviewer for calling our attention to this valuable data source on young people
living in the US. We included the latest survey results and updated the text with a reference to
this project in Lines 62-63.

We agree that regulations limiting the accessibility of substances are important measures in
preventing substance use. We also included accessibility as a risk factor when extending the
paragraph on addiction development as proposed in a later comment. Making a comparison of
epidemiologic data between countries and states and linking those to the relevant legislation
could be the focus of a very valuable policy review. However, in our paper, we aim to shed
light on the institutional factors that may influence the implementation of universal addiction
prevention in schools. We use epidemiological data to illustrate that substance use is present
among school-aged children regardless of strict regulations on access and that data from
Hungary is really concerning. Regarding policies, we restrict ourselves to the introduction of
EU and US-level guidelines on school-based health promotion and addiction prevention to
show how the Hungarian policy relates to these.

Line 73. This section is a very cursory description of the issue of addiction.

We thank for the comment, we have extended the section according to the proposal of the
Reviewer to provide a more detailed overview of the topic in the Lines 81-103.

Why have the authors chosen elementary school children to target? This would be
considered a crucial factor to describe and embody in the literature regarding the
effectiveness of interventions at this stage of development.



Thank you for addressing this point. The situation in Hungary, where elementary schools are
accountable for the foundational 8 years of the mandatory ten-year education beginning at the
age of 6 (encompassing primary and lower secondary education in a unified structure), might
indeed raise some confusion, therefore this educational structure is clarified in the main text
(Lines 136-137).

Our choice of focusing on this specific age group stems from the evidence within literature
reviews and meta-analyses. These studies have consistently highlighted that universal
program characterized by interactivity, a concentration on skill development, and extended
implementation periods can significantly reduce instances of smoking, alcohol consumption,
and other substance use among young individuals. Furthermore, research has conclusively
shown that elementary school students reap the most substantial benefits from these programs.
We included this information in the main text, in Lines 124-125.

Does Frontiers require the use of numerical citation coding?

According to the Author guidelines the expected reference style is indeed numbered for
manuscripts submitted to Frontiers in Public Health, namely VVancouver (Numbered).
Frontiers even provides a reference style file for reference management software, that we used
to make sure that our manuscript complies with the formatting standards of the journal.

Methods:
Why were only 14 questions used in the study? What is the justification for this?

The survey-based study was part of an overarching evaluation of the implementation of
Holistic Health Promotion (HHP, prescribed by the Ministry of Human Capacities Decree of
2012) in Hungarian elementary schools. HHP activities need to cover a wide spectrum of
health-related tasks, structured under four main pillars, namely: “I) Healthy diet; 11) Daily
physical education fulfilling health promotion criteria and other forms of physical activity;
I11.) Appropriate pedagogic methods (including also the use of arts) to enhance mental health
[to improve learning outcomes, and social competence and to prevent early school leaving,
violence, bullying, and the development of behavioral and chemical addictions]; 1V.)
Improving health literacy and health competencies of children” (see p. 5, Somhegyi, 2019).
The original survey targeted to evaluate the implementation of HHP activities related to all
four pillars. In our survey-based study, we used only those questions that related to the
implementation of universal addiction prevention activities, this is why we used only 14
questions of the 32. We extended the Introduction section with a short list of HHP topics and
also the Materials and Methods section to clarify this for the readers (Lines 142-145 and 194-
195).

What was the attrition rate? Did all 3601 principals respond fully?

3601 schools were invited to participate in our survey-based study, from which 2892
completed the survey, meaning that the participation rate in this cross-sectional study reached
80.3%. We provided the number of participants in the Results section in accordance with the
STROBE guidelines on the dissemination of observational studies (Line 288).

The focus group questions seem to be somewhat limited?


https://www.schoolsforhealth.org/sites/default/files/editor/public-health-sector-for-hps-in-hungary-2019.pdf

In Hungary, the National Core Curriculum does not encompass the requisites for
implementing school-based universal addiction prevention programs, nor does it outline the
skills, competencies, and knowledge standards/outcomes categorized according to different
grade levels. Furthermore, educational institutions lack resources like the Health Education
Curriculum Analysis Tool, a development of the CDC in the United States
(https://www.cdc.gov/healthyyouth/hecat/index.htm). By utilizing the inquiries presented
during the focus group our intent was twofold: firstly, to assess to what extent teachers
consider skill cultivation linked to addiction prevention and fostering mental well-being as
integral to their roles; and secondly, to glean practical insights from their perspectives on
enhancing such initiatives within the Hungarian context. We applied non-directive, open-
ended questions in semistructured focus group discussions. The advantage of semistructured
discussions is that the moderator has the opportunity to ask additional questions to facilitate
the conversation and to help the group elaborate on topics that arise during the discussion and
that seem important. We think that the questions we posed not only shed light on these aspects
but also provided substantive answers and served our aims appropriately.

Results:

I am really struggling to see the rationale for the analysis in relation to the hypotheses.
Whilst the analysis itself is not problematic | am not sure how the data relates to the
research question or literature underlying that research question? This needs to be clarified
and made more explicit.

We clarified the description of our aims to more explicitly express the rationale for our
analysis. The logistic regression analysis in which we used the quality implementation as an
outcome and the institutional conditions as determinants is in line with our aim of examining
“how institutional characteristics of schools (regional location, funding, and size along with
the support of teachers and the diversity of program implementers) influence the quality
implementation of addiction prevention programs”. Moreover, the chosen analysis could
estimate the independent effects of these characteristics. Also, as a response to the first
comment of the Reviewer, we extended the Introduction section with a paragraph to provide
an appropriate literature background for the importance of institutional characteristics that can
influence the implementation of policies on school-based health promotion activities such as
addiction prevention. The results of this analysis help identify potential targets for improving
universal school-based addiction prevention at institutional and staff levels. These findings
can be used to inform stakeholders and policy development.

Did you conduct a thematic analysis of your qualitative data? The citation (56) refers to
a methods text book.

For the analysis of data from the focus groups, we applied the classic analysis strategy
according to Krueger & Casey’s methodological guide. This type of analysis has roots in
grounded theory and is different from thematic analysis, although it also results in themes
identified in the qualitative data. It starts with creating a pool of answers per interview
questions from all of the focus group sessions. Then similar answers are grouped together
applying the constant comparative method. This is a systematic, inductive approach where
answers are compared to the ones reviewed before. If there were similar answers, this
occurrence is grouped together with those, if there were no such answers before, a new group
is made. This is how groups are formulated. Groups of similar answers then receive the same
code. When the coding is complete, a descriptive summary is compiled for each question
based on the coded responses and their relationships to each other. For the final report,


https://www.cdc.gov/healthyyouth/hecat/index.htm

findings can be structured not only around the focus group questions but also around themes
emerging repeatedly in the descriptive summaries. We applied this latter strategy in our
analysis. Krueger & Casey’s methodological guide provides an overview of how to conduct
focus group research from planning, through data collection to the analytic process and
reporting.

Discussion:

So are the authors saying that intervention for the potential for substance use is linked to
the community and teacher support and engagement in a given school? Its not clear to me.
Apologies if I have missed the point but it is hard to follow the logic of your argument in
relation to the data and the research question.

The literature in the introduction speaks to specific trends in drug use, to interventions and
to the effects on mental health. The discussion speaks to the environments and
implementation of strategies to cope with these issues but the two are not well linked if that
makes sense. | would suggest restructuring the introduction to align more with the analysis
and discussion of the data collected.

We acknowledge that the extension of the Introduction (proposed in earlier comments as well)
was necessary to give a solid background to the focus of our study, namely the relevance of
institutional factors in the implementation and effectiveness of addiction prevention. We
thank the Reviewer for the comments, and we hope that with the proposed changes, and
revisions made, the coherence and logic of our paper improved significantly.

Along with our findings, we argue in the discussion - as the Reviewer understood that
correctly - that investing in teacher support by training and involving more actors in the
implementation are potential targets to improve the implementation of universal addiction
prevention. These results may be of international relevance. So is the association that more
frequent community-building events between teachers are related to safer and more friendly
school atmosphere and facilities.



Response to Reviewer 1

Independent Review Report, Reviewer 2

Lines 113-114, you mention teachers, but only principal interviews were presented in
this study. As such, this was confusing.

We agree with Reviewer 2 that it is important to clearly distinguish early in the paper that we
used two sources of data: quantitative data on schools - collected with the help of school
principals, and qualitative data on teachers’ perspectives. The lines mentioned in this
comment referred to the latter, namely the qualitative data collected in the focus group-based
study which was conducted with the participation of teachers. We have clarified the paragraph
on the aims of the study in Lines 165-175. We hope that the revised version removes any
confusion.

Were there follow-up emails to principals? | would benefit from more detail on the
procedures of this study.

The Ministry of Human Capacities, the state institution responsible for education matters,
emailed an invitation letter for the survey to all principals of Hungarian elementary
schools. No follow-up emails were sent. The participation rate reached 80.3% within 2
weeks.

Focus group interviews. | am not clear on this research method? Was it a group interview or
focus groups? Please clarify this. Please, discuss the procedures for this method (depending
on which you used) as well.

We conducted focus groups, sorry for the misnomer, we corrected it, and we are now referring
to this study of our project as the focus group-based study in the main text. We also provided
additional details on the procedures in the relevant section of the manuscript in Lines 265-270.

Line 378 49 — I don’t believe the reference is presented correctly
We thank the Reviewer for noticing this and have revised and corrected the reference.

In the limitations --- please add more limitations or think through other limitations such as
the cross-sectional nature of this study. I believe the scales (dichotomous, Likert) could have
limited findings and interviews might yield more comprehensive data for interventions, for
example.

We agree that the cross-sectional nature of our project is an important limitation. We
acknowledge that the survey method did not allow schools to provide a detailed description of
their health-promoting activities, but a relatively short, easy-to-complete questionnaire
seemed to be the best method to gather comparable data on the state of implementation at a
national level. Nevertheless, we thank the reviewer for this very interesting suggestion for a
more detailed mapping of the universal addiction prevention activities of schools, which
would allow the specificities of each school as an individual community to be considered. We
have revised and extended the Limitations section as it was proposed (Lines: 558-562).

Please review the paper for APA style and editing.

According to the Author guidelines available for the authors, Frontiers in Public Health does
not require APA style. We worked in the Word template provided by Frontiers, we followed



the structure prescribed for original articles (1) Abstract, 2) Introduction, 3) Materials and
Methods, 4) Results, 5) Discussion) and we used the expected reference style (Frontiers
Vancouver (Numbered)), so we believe that our manuscript complies with the formatting and
editing standards of the journal.

Please review the discussion and work to qualify statements as needed, because this is based
on principal report and there are many other stakeholders. In fact, this could be an
additional study limitation to present.

We fully agree that collecting data through school principals is a limitation, and as such it is
represented in the relevant section. To elaborate on this subject considering other
stakeholders, we extended the limitation section by naming other potentially valuable
information sources (e.g., teachers, school health service professionals, etc.). We clarified the
sources of information in the first paragraph of the discussion (Line 429) as recommended
and extended the Limitations section (Lines: 565-568). We believe that with these revisions
and the detailed description provided in the Materials and Methods section, readers will be
able to evaluate our findings correctly.
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Abstract

Background: In Hungary, as in other European countries, substance and behavioral addictions are an
increasing problem among children and adolescents. Schools play a vital role in providing the
knowledge and skills needed to prevent addictions. However, various factors influence the overall
effectiveness of such efforts. To design more effective preventive interventions, it is necessary to
evaluate existing programs and identify possible points to intervene. Our aim was to assess the
current state of addiction prevention in Hungarian schools, identify barriers, and explore facilitators
that contribute to the successful implementation of addiction prevention.

Methods: A nationwide cross-sectional survey-based quantitative study was performed to investigate
the implementation of addiction prevention in Hungarian elementary schools (N=2892). With the
participation of 37 teachers from 21 elementary schools, an focus groupiaterview-based qualitative
study was conducted to investigate teachers’ perspectives on such programs and ways to improve
them.

Results: Among the addiction topics, alcohol (62%), smoking (74%), and drug use (71%) were the
most covered themes. Problematic use of the internet and electronic devices was addressed in 61% of
the schools, while gaming and gambling were addressed in only 19%. Of schools, 55% reported
having regular programs to support pupils’ mental health, and this differed significantly by school
type and size. Logistic regression analysis revealed that the type of school, the support for teachers’
work, and the diversity of implementers were significantly associated with the quality of
implementation of addiction prevention. The qualitative study showed that commitment,
competences, and cooperation are required to improve prevention. According to the teachers, they
can do the most for the health of children at school, but they need support for effective
implementation.

Conclusion: Our results indicate the importance of school characteristics in addiction prevention
implementation and call for the support and empowerment of teachers and greater organizational
capacity to ensure the effectiveness of school-based addiction prevention activities. By understanding
these barriers and facilitators, policymakers and educators can develop evidence-based strategies to
improve the effectiveness of prevention programs.

1 Introduction

Substance use behaviers-such as smoking, drinking alcohol and cannabis use often begin during
adolescence (1, 2) and are-can be associated with immediate-acute and/or long-term health problems
(3) and with premature mortality (4, 5). It can have detrimental effects on school performance,
contribute to aggressive behavior, increase the likelihood of engaging in risky sexual behavior and
contribute to the development of mental health disorders, including depression, anxiety or psychosis
and self-harm (6-10). In the United States (US), the latest Adolescent Behaviors and Experiences
Survey (2021) revealed concerning trends in substance use among high school students: one in three
9-12™ graders was characterized by some form of substance use: alcohol, the use of any type of
tobacco products (ea., cigarette, cigar, smokeless tobacco or electronic vapor product) or cannabis or
the misuse of opioid prescription drugs (2). The one-month prevalence of aAlcohol consumption was
recorded most commonly (20%), followed by tobacco use of any type (16%). The use of electronic

vapor products (15%) accounted mainly for the latterFhetatter-was-mainly-due-to-the-use-of

electronic-vapingproduets. Students reported using mariuana-cannabis (13%) and prescription
opioid misuse (4%) less frequently. Similar rates have been recorded in the Monitoring the Future
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project for 2022 (11). and-alse-forA parallel pattern is evident in Europe and Canada, as indicated by
the Iatest flndlnqs from the Health Behawour in School- aqed Chlldren (HBSC 2018) study Eeucepe

etedy—(l) 37% of chlldren aged 15 drank aIcohoI4n—the—laetﬁt>€Ldays Whlle 15% smoked C|garettes

and 7% were-used eurrent-marjuana-bserscannabis in 30 days prior the survey. Moreover, fourteen
percent of 15- to 16-year-olds in Europe reported eurrent-useing ef-e-cigarettes during-thelast-menth
(12).

Other behaviors with addictive potential, such as internet, smartphone and social media use; online
communication; playing digital games and gambling, also begin or become widespread during
adolescence (1, 12, 13). These behavioral addictions are also associated with various health harms
and mental health problems (13-19). Problematic use of technology and games that bear the risk of
addiction was also detectable in this age group, although fortunately in lower proportions. Generally,
fewer than one in ten teenagers was reported to be affected in Europe (1.5-8.2% for problematic
internet use (20, 21), 7% for social media use (1), 1.4% for problem gambling (12) and
approximately 2% for gaming problems (22)), and rates of similar magnitude were detected in the US
(23, 24), although estimates can show significant differences depending on the measures used.
Notably, however, rates of both internet-based activities and problematic use increased during the
COVID-19 pandemic (25).

3 A Several factors represent
risks for substance use and abuse and the development of the above detailed behavioural addictions.
Examples of individual risk factors are the presence of mental health issues (behaviour or conduct
problems, attention deficit and hyperactivity, depressive symptoms, anxiety and aggressive behaviour
(6, 13, 16, 21, 26-31)), specific personality traits (impulsivity and novelty-seeking (16, 29, 30)) or
poorer social and personal skills (e.g., social competence, problem-solving, decision-making, self-
control, impulse control, emotion regulation and self-esteem (20, 22, 26, 27, 30, 32-34)). There exist
family-related risks such as the experience of maltreatment, attachment problems, substance use in
the family, absence of a parent and low parental education or control (6, 13, 21, 22, 30, 31). School
and social environment of children also play an important role: low school connectedness, poor
academic performance (6, 13, 30, 31) along with high perceived drug accessibility and substance use
among friends and peers (6, 30) also represent a higher risk.

On the other hand, there are factors that protect against substance use and addiction. On the
individual level these include enhanced psychosocial competencies such as assertiveness (31, 35),
effective coping (29, 36, 37) and resilience (13, 38, 39). Family cohesion and secure attachment can
also decrease the risk of addictions (6, 13). In relation to the school and social context, the protective

factors are academlc motlvatlon successful ad|ustment to school —eremental—healtlceissems(@—l%

3849Hamﬂyeehemen%6—l%)—aeademw—metwaﬂen—school engagement andrand posmve school
cllmate (6 13, 29, 31, 36, 40) alonq W|th ant| substance pollcy (6)we¢e—feend—te—beep¢eteetwe

Schools play a pivotal role in curbing addictive behaviors. The implementation of prevention
programs within the school environment can serve to bolster individual protective factors while
mitigating the influence of risk factors associated with school and family. Furthermore, this

contributes to the reduction of health disparities Sehoels-have-akeyrole-to-preventaddictive
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fam4+y+etated—nstefaetersand—earwedueehealth—mequal+ﬂes49&(4l 42) Both the European Unron

(EV) and the United States have adopted a comprehensive strateqy for health promotion in schools to
address substance and behavioral addictions (43, 44). These strategies typically encompass a
multifaceted combination of health education, counseling and support services, prevention
campaigns, awareness initiatives, and regulations. Universal school-based interventions designed for
addiction prevention, targeting all students irrespective of their risk profiles, have shown promise in
averting addictive behaviors. Effective interventions focus on enriching knowledge and fostering
protectlve factors such as students psychosocial skills and mental well-being Seheel—basedrunwersal

areas have proven to be effectlve intervention pomts as weII Premetrng—a—peﬂtwe—seheel—etheser
ts-(36, 45). These

forms of school based mterventlons arereeemmeneled—m Irgn with the Unlted Nations International
Standards on Drug Use Prevention (46) and have been particularly beneficial for elementary school
studentsang-they-w , : i (47, 48).

Nonetheless, the implementation of the aforementioned interventions can be influenced by various
school characteristics including teacher competencies, school and class size, institutional resources,
and organizational structures (41). The United Nations International Standards on Drug Use
Prevention offer expert insights into factors that could ensure the effectiveness of universal school-
based substance use prevention (46). Notably, the support of teachers through training in fostering
social competencies via interactive classroom activities or engaging students in discussions about
substance use risks is emphasized. Collaborative efforts with mental health professionals and
healthcare facilities are also highlighted as advantageous. To examine the importance of these
institutional characteristics in the implementation of addiction prevention programs we applied
national data from Hungary.

In Hungary, elementary schools are responsible for the first 8 years of the ten-year compulsory
school education starting from age 6 (primary and lower secondary education in a single structure
(49, 50)). Ir-Hungary-school-health-prometion-isstipulated-by-taw-(51, 52)-The regulation of school
health promotion establishes that all children must be involved in Holistic Health Promotion (HHP)
in schools (signifying both state, church and private schools) accounting for health promotion
activities —neluding-addictionprevention—adapted to their biological, social and age-specific
characteristics (51-53). These activities are aimed at promoting healthy diet, health promoting
physical activity, improvement of health literacy and health competencies above the enhancement of
mental health to prevent the development of behavioral addictions and substance use among others
(e.q. early school leaving, violence) (53). The elements of HHP are in accordance with the WHO
health-promoting school approach (54, 55). This regulation prescribes the evidence-based and
recommended methods of universal addiction prevention that were listed above. However, the
incorporation of these regulations into the Hungarian National Core Curriculum (NCC) (56)} is only
partial, as health promotion is treated merely as an adjunct to physical education (57)-(56)}. There are
no selective nor indicated addiction programs in the current NCC, effered-fer-students-and it is
unclear how universal school programs address the risk and the protective factors of addiction (58).
The number of school hours dedicated to health promotion is minimal, and the curricula do not
include outcome requirements related to addictions. This is particularly significant considering that
the rates of both individuals who had ever smoked (53%) and eurrent-the one-month prevalence of

This is a provisional file, not the final typeset article



155  cigarette smokersing (28%) among 15- to 16-year-old Hungarian adolescents exceeded the European
156  rates by 30-40% in 2019 (12). The proportion of individuals who had ever tried alcohol was found to
157  be one of the highest (over 90%) in Europe (12). Moreover, the proportion of Hungarian 15-year-olds
158  who had been drunk at least twice enly-three-countriesn-the-case-of boysand five-inthe case-of girls
159  sheweda-higherproportion-ofwas also among the highest compared to other -European countries 45-

160  year-olds-whe-had-already-been-drunkatleasttwice-(1). Developing skills and fostering positive
161  attitudes toward healthy lifestyle choices from an early age is of utmost importance to address these

162  unfavorable national epidemiological indicators. However, to successfully accomplish this goal, it is
163  crucial to gain a comprehensive understanding of the addiction prevention currently being
164  implemented in schools and the factors influencing its implementation.

165  Our aim was to examine the state of the art of health promotion programs targeting universal

166  addiction prevention in Hungarian elementary schools. Additionally, we aimed to identify potential
167  areas for improvement at institutional and staff levels to inform stakeholders and policy development.
168  Furthermore, we teabmed-to-exinvestigated plere-how institutional characteristics of schools

169  (regional location, funding, and size along with the support of teachers and the diversity of program
170  implementers) influence the quality implementation of addiction prevention programs in a

171  nationwide guantitative study. We also examined-explored teachers’ opinions and perspectives on
172 possible ways to facilitate the implementation and to improve the effectiveness of school-based

173 addiction prevention activities in Hungary through qualitative data-te-identify-potential-target-areas
174  ferimprovementatinstitutional-and-staff-levels. This niche study provides the first national data on

175  the subject while offering lessons of international relevance.

176 2 Materials and Methods

177  This was a mixed-methods research project run from October 2019 to February 2020. The project
178  consisted of a survey-based quantitative study providing data on the implementation of universal
179  addiction prevention and-related-mental-health-prometion-in Hungarian elementary schools

180  (providing primary [International Standard Classification of Education (ISCED) 1: grades 1-4] and
181  lower secondary education [ISCED 2: grades 5-8] in a single structure (49, 50)) and an

182  interviewfocus group-based qualitative study examining teachers’ views on such programs and on
183  ways to improve them.

184 2.1 Survey-based Study

185  2.1.1 Participants and Procedure

186  The survey-based study was part of an overarching evaluation of the implementation of HHP

187  (prescribed by the Ministry of Human Capacities Decree of 2012 (53)) in Hungarian elementary
188  schools. The Ministry of Human Capacities emailed an invitation to participate in the evaluation to
189 the principals of all Hungarian elementary schools (N=3601). The email contained basic information
190 on the study and the link to the online survey, which was open between 7 and 21 February 2020.
191  Participation by schools was voluntary and anonymous, and respondents were asked to provide data
192  on their institution only with no personal data included.

193 2.1.2 Instrument

194 The original survey evaluating the implementation of the whole spectrum of HHP activities in
195  schools consisted of 32 questions. According to the purpose of our research, we used data from 14 of
196  these questions. The questions can be divided into three blocks according to their focus.
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The first block of questions focused on the basic characteristics of schools, measuring three
parameters. The type of school by funding was measured with a single-choice question
(state/private/church). The school size was given by the number of pupils enrolled. Three categories
were then created for the analyses: small: < 150 children, medium: 151-450 children, and large: >
451 children (59, 60). Finally, the regional location of the school was determined by using data from
its county of operation. The official administrative regional structure was used except for merging
Pest county and Budapest into one region called Central Hungary (61).

The second block of questions focused on the institutional conditions and support for HHP
implementation. A dichotomous question evaluated whether a school health promotion program was
integrated into the school’s pedagogical program. It was followed by a multiple-choice question that
listed the developers of the school health promotion program (teacher/school physician/school
health-visitor/school psychologist/parents’ working group/pupil). For the analysis, answers were
grouped into three categories: 1) only teacher was selected, 2) other developer(s) in addition to
teacher(s) were selected and 3) no developer from the list was selected.

The diversity of program implementers was measured with the number of different types of program
implementers chosen in a multiple-choice question listing five potential partners involved in the
implementation of the school health promotion program (school personnel/persons working for the
school on a contract [e.g., school health-visitors and physicians]/parents with an educational
background in medicine or health sciences/external expert speakers/organizations or associations
providing programs approved by experts).

The ways in which the schools supported teachers in their health promotional activities were
examined by 3 questions. One multiple-choice question targeted the available support for teachers
through training opportunities. Several options were listed from which three groups relevant for the
analysis were created: 1) available training only provided health-related information, 2) both training
providing health-related information and programs to help build teachers’ resilience, coping
strategies and mental well-being were available, and 3) any other answer. Another question examined
the types of support for teachers’ work with pupils in need of help for mental health (e-g=-individual
counseling for pupils with a mental health professional/consultation about pupils with a mental
health professional/both/none). Finally, a question examined the frequency of community-building
and recreational events for teachers (more than once a year/once a year/never).

The third block of questions monitored the presence of effective school-based universal addiction
prevention methods. The topics covered by the school health promotion program were evaluated with
a multiple-choice question (smoking/alcohol/drug/internet gaming disorder and problem
gambling/problematic use of internet and electronic devices/online and offline bullying), as well as
the methods of building social competence (cooperative teaching method/interactive teaching
method/assertive communication techniques). A 10-point Likert scale (from fully disagree to fully
agree) measured whether regular programs supporting students’ mental health were provided in
schools and whether pupils’ environment, such as the school atmosphere and facilities (e.g.,
classrooms, corridors, schoolyard) were friendly and safe. Answers to these three questions were then
grouped into three categories: 1) disagree: 1-5 points, 2) moderately agree: 6-8 points, and 3) fully
agree: 9-10 points.

2.1.3 Statistical Analyses

Pearson’s chi-squared tests were used in univariate analyses to test the associations of the elementary
school characteristics with the institutional conditions of HHP implementation, as well as the
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addiction prevention programs provided. In some cases, the associations between institutional
conditions and the provided programs were also tested by Pearson’s chi-squared test and Pearson’s
correlation.

In addition, we used a multiple logistic regression model to investigate factors that predict schools’
performance in implementing universal addiction prevention. The participating schools were divided
into two groups for this analysis based on the quality of their program implementation (good or low
quality). Schools with a school health promotion program included in the pedagogical program were
considered good-quality performers if:

1) their program covered at least three of the above-listed topics related to addiction prevention and
2) they used at least one of the above-listed methods of building social competence and
fully agreed that

3) the school provided regular programs supporting students’ mental health, and

4) the school atmosphere and

5) school facilities were friendly and safe and

6) they provided at least one type of support for teachers who worked with pupils needing help for
mental health.

The model investigated the relationship between basic characteristics (school type by funding, school
size, and regional location) and institutional conditions (support for teachers through training,
number of types of program implementers) with implementation quality. The likelihood ratio test
(LR test) was used to determine whether the model fit better by representing the number of types of
program implementers as a categorical or a continuous variable. The statistical analyses were
performed with STATA/SE 16.1 software.

2.2 Interviewkocus Group-based Study

2.2.1 Participants and Procedure

A total of 37 teachers (8 primary school teachers, and 29 lower secondary school teachers; 34
women, and 3 men) from a convenience sample of 21 schools participated in this study. Participation
was voluntary and subject to written consent. We conducted four 75-120 minute semistructured focus
group discussions with the participation of 7, -8, 8 and 14 participantsteachers. Each focus group
terviewwas held in person outside the school grounds in a community space (e.q., in a municipal
communlty center) and was led by a trainer Who speC|aI|zed in communication skill-building.

: ~The Ethical Review Board of the National
Koranyl Instltute of Pulmonology (Reg No 14/2019) granted approval for the study.

2.2.2 Instrumentation
Answers to the following questions of the focus group #aterview-guide were analyzed:

- What are your thoughts on improving addiction prevention and communicating the importance
of related mental health promotion in your own work?

- What are the most significant barriers to these programs in your school?

- How can such a program be implemented in schools?

- What message could be used to persuade the teaching staff to support the program?
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2.2.3 Data analysis

The tnterviews-discussions were audio recorded and transcribed verbatim, and the classic analysis
strategy (with reutes-roots in grounded theory) was then applied to the transcripts according to
Krueger & Casey’s methodological guide (62). In this inductive approach, the constant comparative
method is used to code responses to questions. For the final report, findings were structured around
repeatedly emerging themes, which are illustrated with quotes (both typed in eursiveitalic).

3 Results

3.1 Results of the Survey-Based Study

Of the 3601 elementary schools in Hungary, 2892 completed the national survey. According to their
size 805 were small, 1297 were medium, and 790 were large schools (small: < 150 children, medium:
151-450 children, large: > 451 children), and regarding their type by funding: 2330 were state, 158
were private and 404 were church schools.

3.1.1 Institutional conditions and support

The school health promotion program was included in the pedagogical program in more than two-
thirds (69%) of schools. Table 1 summarizes the remaining institutional conditions and support for
the implementation of school health programs. The number and diversity of participants involved in
the program development were significantly associated with the school size (p < 0.001). Two-thirds
of the schools supported teachers with health-related information and skill development training. The
type of training differed by school size (p = 0.004). The majority (74%) of institutions supported
teachers by providing both individual counseling for pupils and consultations for teachers when a
pupil was in need of help for mental health. The level of this support related significantly to both
school type and school size (p = 0.002 and p < 0.001, respectively). Almost two-thirds (63%) of the
schools organized community-building and recreational events for the teachers more than once a year
(Table 1).

3.1.2 Universal addiction prevention in Hungarian schools

Table 2 shows the associations between the different school types and the implementation of
universal addiction prevention. Among the addiction topics, alcohol (62%), smoking (74%), and drug
use (71%) were the most common themes in the schools. State schools were more likely to
implement these programs than church or private schools. Problematic use of internet and electronic
devices was addressed in 61% of the schools, while gaming and gambling were covered in only 19%
of the participating institutions. Half (51%) of the institutions organized programs to prevent online
and offline bullying. In the cases where the implementation was linked to the size of the school,
larger schools implemented these prevention programs more frequently.

The abovementioned programs were mostly delivered by school personnel (65%), by someone in a
legal relationship with the school (77%), or by external experts (67%) (data not shown in the tables).
The number of addiction prevention topics covered was significantly correlated with the diversity of
implementers (p < 0.001, Figure 1).

In addition to specific addiction prevention programs, the use of either cooperative or interactive
teaching methods to develop social skills was common in most schools (78% and 71%, respectively),
but state and large schools were most likely to do so.

This is a provisional file, not the final typeset article



320
321
322

323
324
325
326
327
328

329
330

331
332
333
334

335
336
337
338
339
340
341
342
343
344

345
346

347

348
349
350
351
352
353
354
355
356

357

358
359

Over half of the schools reported having regular programs to support pupils’ mental health and
having a safe and friendly school atmosphere and facilities. These differed significantly by school
type and size, with the highest proportions of church and small schools (Table 2).

In the majority of the participating institutions, the environment for pupils was reported to be safe
and friendly with private and small schools providing them the most frequently (Table 2). The
presence of such a mental health-supporting environment was also significantly related to the
frequency of dedicated opportunities for community building within the teaching staff (p < 0.001).
Schools that organized community-building activities several times a year were more likely to have a
safe and friendly school atmosphere and facilities (Table 3).

3.1.3 Institutional characteristics influencing the implementation quality of school-based
universal addiction prevention

Among the participating schools, 20% were found to be good-quality performers and 80% low-
quality performers with respect to universal addiction prevention. There was no evidence that the
logistic regression model with the number of types of implementers represented by a categorical
variable would fit better; therefore, it was included as a continuous variable (LR test p = 0.8).

The type of school by funding, support for teachers’ work, and the number of types of implementers
were significantly associated with the quality of implementation (Table 4). The odds of good-quality
performance was twice as high in state schools than in private schools and it was 25% lower in large
schools than in small schools, but the difference was not statistically significant. Compared to
schools with support containing only health-related information, the odds was less than 0.5 for
schools providing support that did not include health-related information. In schools where the
support involved information provision complemented by skills training, the odds of good-quality
performance was 14% higher than in the reference category, although the difference was not
statistically significant. Each additional number of implementers increased the odds of good-quality
performance by 11%.

3.2 Results of the Focus Group-based HterviewsStudy

The systematic analysis resulted in six themes.
Development of addictions and mental health

Anxiety and the lack of emotional safety were identified as predictors of experimenting with
addictive substances and devices. “Emotional security is what these children lack.” According to
teachers’ observations, the likelihood of developing addictions is higher in cases where an
imbalanced mental state is affected by impulses that can lead to addiction. Factors that may also play
a role in the development and maintenance of addiction include the home environment, particularly
the pattern set by parents and/or the child’s environment, and the cognitive abilities of the student:
“Addiction prevention should start much earlier, during fetal development, e.g., if a pregnant mother
smokes.” Teachers believed that not only the parents but also the schools and teachers were
responsible for children developing appropriate health behavior.

Health education

Health education was also mentioned as essential for students and their parents to improve their
knowledge of addictions and how to prevent them. It is important for students to be able to avoid
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being manipulated: “There is a very severe industry — one that reinforces addictions — and there is
significant marketing going on for their attention, for their time.”

It is also necessary for parents to be able to provide better support to their children: “Parents have
good intentions but often they don’t know what they are putting in the hands of their children.”

Role of teachers in addiction prevention: attention, commitment, and competence limits

According to teachers, the person in the classroom can do the most for the mental health of children
in school. They confirmed that they are attentive to identifying when a pupil is experiencing a
difficult situation in their social relationships that may require help. Teachers felt that it was part of
their professional duty to address children’s mental health, recognizing that children can only be
expected to perform well in school if they are emotionally balanced, and committed to doing so: “/It
is absolutely our job to deal with this. What’s wrong with a child who performed well before and now
isn’t? What happened? There must be a psychological reason for that.”

Teachers expressed their conviction that they can provide meaningful help if they address students’
problems with the right approach: “It is important to have a trusting relationship with the children.’
Sometimes they have to compensate for the lack of attention from parents, but there are also
occasions when parents need to be advised on how to deal with their child. However, despite the
teachers’ sense of duty and attentiveness, they said that the tools and competences that they had
acquired during their studies thus far with which they could support children’s mental health and help
them develop their coping strategies were limited.

1

Cooperation: difficulties and opportunities

Teachers need support from other professionals in schools, such as psychologists and teaching
assistants. However, it seemed difficult for them to share responsibility for supporting children’s
mental health, as they considered the less intense presence of these other professionals as an
important limitation in their ability to do so. Teachers’ relevant statements included, “In many cases,
there is no time to wait for support from other professionals to take action, something must be done
immediately to restore the student’s mental balance.” and “The children do not approach the
psychologist with the same trust as the one they see every day.”

The difficulty of cooperating with parents was mentioned as a major constraint. It was deemed
important and very helpful to establish a dialogue with parents, such as through joint programs; in
this way, addressing children’s mental health could become a common goal. The same applied to
children’s discipline and compliance, which were seen as two crucial factors of effective work at
school. These factors were influenced most by the patterns that students bring from home, as well as
consistent and clear school rules. However, in some cases, parents consider school to be a
knowledge-only institution rather than an educational institution: “They will educate [their child],
you teach. But I can’t, because there are such discipline problems.”

Collaboration with other teachers at school was also important and would facilitate preventive work:
“Together we can make a much more powerful difference in shaping the mental health of pupils.”

Factors hindering addiction prevention in schools

Many factors can obstruct the implementation of addiction prevention in schools. Pupils’ workloads
are increasing: “Kids today can’t be kids.” Children, parents and teachers are overworked. The

.. . . . . . 10
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expectations towards teachers are too high, these expectations change at a rapid pace, and some
teachers do not agree that they should be involved in addiction prevention: “There should be a
change of attitude, also on the part of the teachers, so that they feel it is their problem as well.” The
classrooms are overcrowded, which makes health promotion activities very challenging. Among the
hindering factors, teachers’ lack of material and methodological tools, inappropriate family or teacher
models, divisive behavior by the teaching staff, and the lack of cooperation between teachers and
parents were also highlighted: “A teacher who wants to convince children of anything as a smoker is
not an authentic teacher.”

Factors supporting addiction prevention and its implementation in schools

Based on the teachers’ perspectives, introducing an addiction prevention program requires the school
leadership to be committed to supporting children’s mental health and to coordinate, manage and
monitor activities in this area and provide feedback on effectiveness: Sample comments were, “the
school management should be committed because this is a joint task” and “the result must also be
advertised.” A cooperative attitude and mutual support from the teaching staff are also essential.
Additional help is needed in the form of good practices to build cooperation with fellow teachers and
with parents as well. Participants believed that teachers’ work is facilitated when pupils know and
follow the school rules. The maintenance of teachers’ mental well-being was also emphasized: “A
basic requirement for the development of children’s mental health is the mental health balance of the
teacher.” This can be supported, among other things (e.g., skills training), by social
recognition/acknowledgment of the teacher.

The engagement of fellow teachers in the program was also mentioned as crucial. This can be
facilitated and strengthened if teachers become personally involved in the program: if they
understand that the methods used to develop children’s mental health also support their own health
and burnout prevention or if the new methods are also introduced and tried out among the staff:
“bringing the games into the staff-room”. Additionally, creating programs that involve the children
of fellow teachers also seemed useful for teachers so they become emotionally involved.

4 Discussion

This was a mixed-methods research project that examined the implementation of addiction
prevention and its influencing factors in elementary schools on a national level for the first time in
Hungary. We have demonstrated based on data provided by school principals that the quality
implementation of the aforementioned school program is closely linked to institutional characteristics
of schools, namely to the nature of support and training provided to teachers in this domain, to the
diversity of program implementers, and to the type of schools by funding. Furthermore, our
nterviewfocus group-based study provided insights into the challenges associated with program
implementation, particularly from the perspective of teachers who serve as vital stakeholders. By
analyzing their perspectives, we were able to corroborate our survey-based findings regarding the
significance of institutional factors, including the presence of committed leadership that not only
provides comprehensive training but also actively engages and supports teachers both individually
and as a community.

In addition to the family, the school serves as a vital institutional setting for young individuals,
exerting a significant influence on their physical, psychological, and social development.
Empowering children and adolescents to avoid harmful substances, such as alcohol and tobacco, and
maladaptive technology use requires multidisciplinary efforts and knowledge**(55). Our findings
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have also shown that collaborating with a greater variety of partners enhances the quality of addiction
prevention implementation. Furthermore, we found that schools with a higher number of program
implementers can address a wider, more diverse range of addiction-related topics in their curricula.
This result reinforces the standards provided in the International Standards on Drug Use Prevention
(46). Cooperation among teachers, parents, and other professionals was also mentioned in the
nterviews-focus-groups as an important supporting factor of effective implementation. This
collaborative approach aligns with the endorsed framework for establishing health-promoting
schools, as advocated by both WHO and UN (55) and it has been demonstrated to be effective in
practice (36).

School size can influence the implementation of school health programs, but its effect is
contradictory and depends on the nature of the programs and the type of school (63). In our model,
school size was not shown to be associated with the quality of program implementation. However,
our univariate analysis detected differences in terms of institutional support of implementation by
school size in favor of large schools. This may be explained by the Hungarian regulatory
frameworks, which determine the number of health professionals who can be employed by the
schools. For example, schools with fewer than 800 pupils can only employ one school health-visitor
(a specialist with similar tasks to a school nurse (64)) and one school physician on a part-time basis
(65), and one part-time school psychologist is allowed per 500 pupils (66). In this respect, larger
schools are in a better position, as the presence of a full-time school health-visitor and psychologist
creates opportunities for their involvement in both program design and implementation. The study by
Mclsaac et al. also highlighted the importance of enhancing organizational capacity for effective
implementation of health promotion activities (67).

Different school types by funding also have different resources, which, as our quantitative data
showed, can influence the implementation quality and the provision of addiction prevention. State
and church schools were found to perform better than private schools in quality implementation
according to our model. Church schools may be in a better position in the context of mental health
promotion. These institutions are obliged by their church to maintain contact with the local parish
and its pastors and/or to employ an institutional pastor who is responsible for the support of the
whole school: pupils, staff and parents (68-70). This regulatory framework may be reflected in our
results, which showed the highest proportion in the provision of regular programs supporting pupils’
mental health in church schools (68% vs. 53% and 54% in state and private schools, respectively).

Our results did not show regional differences in the quality of implementation of addiction
prevention. However, it is important to acknowledge that implementation differences may still exist
at the level of smaller administrative units. Previous studies from other countries have shown that
different regions may have varying levels of investment and commitment to school health promotion,
which can impact the effectiveness and quality of implementation. Additionally, regional variations
in socioeconomic conditions and support from the Regional Education Authority can also influence
the quality of implementation of school health promotion initiatives (71, 72).

Support of teachers with health-related information was shown to be an important facilitator of the
implementation quality. Parallel with this, in our interviews-focus groups the enhancement of
children’s health literacy was mentioned as an important task, which requires adequate health-related
information. These are in line with previous studies showing that competent and trained teachers are
the keys to promoting and supporting young people’s health by facilitating social and emotional skill
building (73). Our survey results indicated that teachers still lack sufficient, complex health
education and skill development training and support in one-third of schools. These issues were also
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reflected in the outcomes of our intervewfocus group-based study underlining the importance of skill
development. Similar hindering factors of the effectiveness of school-based addiction prevention
programs than those, mentioned in our nterviewsfocus-groups, were already detected in Hungary
(74). It was found that although the number of these programs has been increasing since the early
2000s, most programs are short, mainly restricted to health education without social-emotional skill
learning, and are often led by external presenters with frontal-type education (74). The frontal type of
education does not meet the new methodological needs of the Z and Alpha generations, and its
motivational approaches are not or only partially effective (75).

Our-aAdditional results from our project further underscored the significance efalse-support-the
tmpeortance of school characteristics-and-are-ir-Hne-with-numerous-previeus-studies. Consistent with

multiple prior studies (67, 76-79), it has been demonstrated in our focus-groups that ensuring
effective implementation relies on dedicated leadershipEffective-implementation-was-shown-to-be
ensured-by-committed-leadership-(78, 79), by-along with the provision of support for the school staff
acting as implementers and by greater organizational capacity (good communication and willingness
to cooperate) (67, 76, 77). These requirements were also reflected in our interviews with teachers.
Additionally, our survey-based study showed that educational institutions that invest in the well-
being of the teaching community more than once a year have significantly greater success in creating
a school environment that supports mental health, which is also an important school-based protective
factor (80). The focus group discussions provided a possible explanation for this association, as
teachers emphasized that they can generally do the most for children’s mental health based on the
trust between them and the children, and the maintenance of their own mental health was mentioned
as key for effective work. The latter is in line with previous findings on the importance of teachers’
mental health (81). It was also mentioned as beneficial for these processes if school leaders prioritize
the mental health of pupils and teachers and provide the necessary training and supportive
environment for teachers. This further underlines the need for teachers’ skills training, as this could
not only help them facilitate pupils’ skill building (as mentioned above) but also provide them with
help maintaining their own mental well-being. Community building can also have this two-sided
beneficial effect by facilitating cooperation in the implementation tasks and improving mental health.

4.1 Implications of the Results for School Health Policy, Practice

Our study underlines the importance of institutional characteristics in implementing school-based
universal addiction prevention. The training and mental health support of teachers and their
collectives are important intervention points that should be invested in by local and national
policymakers to increase the effectiveness of addiction prevention and to empower teachers. In
addition, strengthening staff cohesion, teacher—teacher and parent—teacher dialogue and cooperation
is essential not only during the introduction of new programs and methods but also to ensure their
sustainability (63).

Hungary has the second-highest rate of preventable deaths among the 36 OECD Member States (82).
The leading causes of avoidable mortality are cardiovascular diseases and cancer (82), for which the
main risk factors are alcohol consumption and smoking. It is particularly significant in this regard
that the rate of alcohol and C|garette use among Hungarlan adolescents IS hlgh and above the
European average (12)
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sustatnabHity(63)—However, there are several challenges to these-implementing effective school-
based universal addiction prevention interventions_in this country. One is to ensure that teachers are
properly encouraged to do the difficult work of introducing these pedagogical methods and programs
that promote pupils’ mental health outside the different projects and supported in doing so. Effective
implementation is further hampered by the aging of the Hungarian teacher population and high rates
of turnover, stress, and burnout among teachers (83-86), which were further aggravated by the
COVID-19 pandemic. The worsening trend in children’s mental health, the significant increase in
children’s psychiatric illnesses (87) and the steep rise in the number of children with severe learning
disabilities over the past 20 years (88) are also aggravating factors. Among these conditions, it is of
crucial importance to enhance the attractiveness of the teaching profession, to motivate talented
individuals able to cope with these difficulties. Part of this task for the coming years is to modify
teachers’ training curricula in order to ensure that newly qualified teachers are equipped with the
knowledge and pedagogical methods in health promotion that facilitate the development of skills and
that are adapted to the learning needs of new generations.

In addition to the above-described factors, school-based local planning and involvement in decisions
about implementation can further enhance the success of school-based programs (89, 90) with
program/method integration into school routines and school curricula (91, 92). Health Services,
Counseling, Psychological Services specialists (e.g., school health-visitors, physicians,
psychologists) are important partners in school health promotion (93). Capacity must be built in the
current service so that its members can actively participate in designing and implementing school
health promotion programs and support such activities of teachers, regardless of the schools'
characteristics. Equal support for all schools, regardless of size and funding would ensure that every
student has access to quality health promotion which can significantly enhance the chances of
students achieving health-promoting behavior.

4.2 Limitations

Notably, our results have limitations. Due to the cross-sectional nature of the project, it can only
provide a detailed description of universal addiction prevention in Hungarian elementary schools at a
given point in time. The survey method did not allow schools to provide a detailed description of
their health promoting activities, however a relatively short, easy-to-complete questionnaire seemed
the best methods to gather comparable data at national level. Fhe-An additional main-limitation is
that the survey was completed by principals of schools, which may result in some distortions in the
data provided compared to the actual implementation of the programs in schools and classrooms.
More accurate data on implementation could be obtained if the questionnaire was also completed by
teachers, school health service professionals, psychologists and by students as well (in older age
groups) above principals in schools. This method would also make it possible to examine the
consistency of data from different sources of information and to identify possible discrepancies.
Another limitation is the lack of information on the actual number of school health services
specialists and psychologists working in the institutions at the time of the survey. We could only
infer their number from the school sizes and the related regulations; however, there may have been
vacancies.

Altheugh-we-apphied-purpeseful-samphngAs participation in-fer the focus group-trterviews was

voluntary, sampling bias cannot be excluded in our qualitative data. tThe opinions and perceptions of
teachers’ who were willing to discuss the issues of addiction prevention in school epiniens-and
perceptions-are not generalizable on a national level.
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5 Conclusion

The use of alcohol, tobacco, and illicit substances typically first occurs in adolescence, while
maladaptive technology use or technology addiction can arise from early childhood, as children today
are born and grow up in environments in which digital technologies are widely available (94). Both
substance and behavioral addictions can lead to significant impairment in personal, family, social,
educational or other important life domains and represent high mental and physical health burdens.
We have demonstrated that good-quality implementation of the aforementioned school programs is
closely linked to the provision of training for teachers that includes health education and social skills
training, to greater diversity of program implementers and to schools being run by the state or a
church. Additionally, from our interviewfocus group-based study, we could reinforce our results on
the importance of institutional factors, such as committed leadership, providing training, and
engaging and supporting teachers individually and as a community. These results may inform
policymakers, schools, teachers, adolescents, and their parents about which factors to invest in to
improve the school-based universal addiction prevention.

It is essential to prioritize actions that involve input from multiple stakeholders for the nationwide
improvement of addiction prevention in schools. This involves, in addition to address those factors
mentioned above, to revise the training curricula for teachers. Furthermore, integrating a
comprehensive health education program into the National Core Curricula that adheres to standards is
essential. This will enable students to gain the knowledge, attitudes, skills, and experiences needed
to lead a healthy lifestyle which will not only benefit them personally but also contribute to the
overall well-being of society.
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12 Figure legends

Figure 1. Box- and whisker plot showing the association between the number of topics covered by
universal addiction prevention programs in Hungarian elementary schools and the diversity of
implementers

*from the seven topics of addiction prevention and mental health programs listed in the questionnaire:
smoking/alcohol/drug/internet gaming disorder and problem gambling/problematic use of internet and electronic
devices/body image disorders/online and offline bullying.

+from the five partners listed in the questionnaire: school personnel/persons working for the school on a contract (e.g.,
school health-visitors and physicians)/parents with an educational background in medicine or health sciences/external
expert speakers/organizations or associations providing programs approved by experts.

The bottom of the boxes indicates the lower quartile, the top the upper quartile, and the line within it is the median.
Whiskers are at lower/upper quartile + interquartile range or minimum/maximum value, whatever is more extreme.
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Table 1. Institutional conditions and support for the implementation of school health promotion
programs in Hungarian elementary schools (N = 2892)

Total Type of school? p- School size® p-
State Private Church  value®  Small Medium Large value®
Developers of school health
promotion program (%)
Teachers only 1.4 1.4 1.3 1.3 1.8 1.4 1.0
Teachers and others¢ 133 132 16.4 12.6 0.803 9.9 12.0 189  <0.001
Not specified 85.3 854 82.3 86.1 88.3 86.6 80.1
Support for teachers
through training (%)
Only health-related 256 264 203 230 200 260 217
information
Health.—relate_d 'mformatlon 663 653 715 20.3 0.162 61.9 66.2 71.0 0.004
and skills training®
Other 8.1 8.3 8.2 6.7 9.1 7.8 7.3
Support for teachers’ work
with pupils in need of help
for mental health (%)
Individual counseling for
pupils with a mental health 135 134 13.3 144 15.0 10.8 16.3
professional
Consultation about pupils
with a mental health 120 112 228 124 9092 445 1204 g <0001
professional
Both 742 751 63.3 73.0 70.2 76.3 74.7
None 0.3 0.3 0.6 0.2 0.3 0.5 0.4
Community-building/
recreational events for
teachers (%)
More than once a year 63.2 614 69.6 70.8 52.0 65.8 70.4
Once a year 348 36.6 26.0 28.7  <0.001 44.5 32.8 28.6  <0.001
Never 2.0 2.0 4.4 0.50 3.5 1.4 1.0
2 type of school by funding
b Pearson’s chi-squared test, p < 0.05 highlighted in bold
¢ school size: small: < 150 children; medium: 151-450 children; large: > 451 children
d others: school physician; school health-visitor; school psychologist; parents’ working group; pupil
& skills training: training to help build teachers’ resilience, coping strategies and mental well-being
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Table 2. Universal addiction prevention in Hungarian elementary schools (N = 2892)

Total Type of school? p- School size® p-

State  Private Church value®  Small Medium Large value®
Topics covered (%)
Smoking 73.6 75.7 50.6 70.1 <0.001 72.1 73.1 75.8 0.205
Alcohol 61.9 63.8 44.9 57.2  <0.001 59.1 61.8 64.7 0.074
Drug 713 73.1 56.3 66.6  <0.001 63.6 71.9 77.9 <0.001
Internet gaming disorderand 1. o 500 515 171 0452 170 170 237  <0.001
problem gambling
Problematic use of intemet o5 g5 589 634 0504 585 610 633 0147
and electronic devices
Online and offline bullying 50.9 52.2 39.9 47.7 0.004 41.1 52.3 58.6  <0.001
Methods of building social
competence (%)
Cooperative teaching 780 7863 671 787 0003 716 800  8l4 <0.001
method
Interactive teaching method 709 72.49 56.3 67.6 <0.001 68.5 71.7 72.2 0.187
Assertive communication 196 181 342 230 <0001 174 196 220  0.066
techniques
Regular programs
supporting students’
mental health (%0)
Disagree 5.3 5.7 7.8 2.3 45 5.2 6.4
Moderately agree 39.6 41.5 37.9 294 <0.001 38.0 38.4 43.2 0.035
Fully agree 55.1 52.8 54.3 68.3 57.5 56.4 50.4
The school atmosphere is
friendly and safe (%0)
Disagree 1.8 2.0 0.6 1.3 2.3 3.6 6.6
Moderately agree 31.3 33.2 17.7 255 <0.001 28.9 32.6 39.9 0.066
Fully agree 66.9 64.8 81.7 73.2 68.8 63.8 535
School facilities (e.g.,
classrooms, corridors) are
friendly and safe (%0)
Disagree 4.0 4.4 2.0 2.6 2.3 3.6 6.5
Moderately agree 33.6 35.1 22.2 29.4 <0.001 28.9 32.6 39.9 <0.001
Fully agree 62.4 60.5 75.8 68.0 68.8 63.8 53.6

2 type of school by funding

b Pearson’s chi-squared test, p < 0.05 highlighted in bold

¢ school size: small: < 150 children; medium: 151-450 children; large: > 451 children
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Table 3. Associations between the frequency of community-building/recreational events for teachers
and the safety and friendliness of the school atmosphere and facilities in Hungarian elementary
schools (N = 2892)

Community building/recreational events for teachers

More than once

Once a year Never p-value?
ayear
The school atmosphere is friendly
and safe (%)
Disagree 45.1 51.0 3.9
Moderately agree 56.2 40.8 3.1 <0.001
Fully agree 67.8 31.0 1.2
School facilities (e.g., classrooms,
corridors) are friendly and safe (%)
Disagree 59.3 36.3 4.4
Moderately agree 59.8 37.7 25 0.001
Fully agree 66.1 32.6 1.3

2 Pearson’s chi-squared test, p < 0.05 highlighted in bold

Table 4. Associations of good-quality implementation of universal addiction prevention in
Hungarian elementary schools with the school’s regional location, type by funding, and size, the
support for teachers and the diversity of program implementers (N = 2892)

Determinant Odds ratio? (95% CI) p-value?
Region
Northern Hungary reference
Northern Great Plain 1.17 (0.85-1.61)
Southern Great Plain 0.80 (0.56-1.15) 0.117
Central Hungary 0.80 (0.58-1.09)
Central Transdanubia 0.75 (0.52-1.08)
Western Transdanubia 0.95 (0.66-1.36)
Southern Transdanubia 0.83 (0.57-1.21)
Type of school®
State reference 0.009
Private 0.50 (0.30-0.84)
Church 1.21 (0.93-1.57)
School size®
Small reference 0.100
Medium 0.89 (0.71-1.12)
Large 0.75 (0.57-0.97)
Teacher support <0.001
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Only health-related information reference

Health-related information and skills training 1.14 (0.92-1.42)
Other 0.46 (0.28-0.74)
No. of types of program implementers® 1.11 (1.03-1.18) 0.002

4 Odds ratios with 95% CI (confidence intervals) and p-values were derived from a multiple logistic
regression analysis with the quality of implementation used as outcome (the odds of good-quality
implementation were calculated in reference to the odds of low-quality implementation)

® type of school by funding

¢ school size: small: < 150 children; medium: 151-450 children; large: > 451 children

dnumber of types of program implementers was treated as a continuous variable
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