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ABSTRACT 

Background Adolescents may be able to strengthen their mental health through the 

practice of mindfulness exercises. School-based mindfulness interventions have 

introduced these exercises, but many adolescents have not started to use them. This 

lack of use impedes both assessments of their effectiveness and realization of any 

potential benefits. Therefore, it is important to understand the motivation and 

behavior change aspect of school-based mindfulness interventions. 

Aims Using the reasoned action approach (RAA), a behavioral and social 

cognitive theory including attitudes toward the behavior, perceived norms, perceived 

behavioral control, and intention, this dissertation evaluates predictors and differences 

in uptake of mindfulness practice. This dissertation investigates (1) whether theoretical 

constructs of the RAA or initial mental health are predictive of adolescent mindfulness 

practice during and after an intervention, (2) whether participants “cluster” in different 

response classes post-intervention, (3) whether there are differences by gender, 

linguocultural group, or type of mental health-fortifying technique in the uptake of 

practice, and (4) how mindfulness practice predictors can be targeted to increase 

mindfulness practice. 

Methods The Healthy Learning Mind project provided data on the 

mindfulness arm (n=1646) and the relaxation arm (n=1488) of its cluster-randomized 

controlled trial. The mindfulness arm participated in nine 45-minute sessions over the 

course of nine weeks. To explore how to increase mindfulness practice (Aim 4), a small 

within-trial cRCT was developed with a brief booster intervention based on the RAA.  

Participants were students aged 12-15. There were three linguocultural groups: Finnish, 

Swedish, and other native languages. Surveys provide data from trial baseline, 10 weeks, 

26 weeks, and 52 weeks. The mental health concepts were self-reported externalization, 

internalization, depressive symptoms, and resilience. Path models were used to analyze 

predictors of mindfulness practice in the complete dataset. Latent profile analyses were 

used to distinguish subgroups by social cognitive responses post-intervention and 

longitudinal practice trajectories across all measurement points. Chi-square analyses 

and t-tests were used to compare groups. Multiple regression was used to examine 

predictors in the first batch of the trial while the trial was still ongoing in order to inform 

the design of a booster intervention during the third batch. Analyses were conducted 

with IBM SPSS Statistics 23-26 and Mplus Version 7. 

Results (1) Attitudes toward the behavior, perceived norms, and perceived 

behavioral control explained 36% of the variance in intention to practice and descriptive 

norms, perceived behavioral control and intention explained 16% of the variance in a 

measure of self-reported practice at 26 weeks. Descriptive norms were the strongest 

predictor of intention in the RAA (𝛽 = .41). Attitudes toward the behavior and perceived 

norms predicted intention with small-medium effect sizes (𝛽 = |.13|-|.41|). Intention 
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and descriptive norms predicted practice with small effect sizes (𝛽 = .19-.27).  Perceived 

behavioral control predicted neither intention nor practice. Initial mental health did not 

predict mindfulness practice. (2) Five latent classes were found for patterns in both 

social cognition and practice. (3) Overall, not many significant differences were found 

between genders or types of practice. A few linguocultural associations were found 

among the classes, e.g., those who had a native language other than Finnish or Swedish 

were more inclined towards mindfulness practice and practiced sometimes before the 

intervention. (4) We demonstrated how a theory and a statistical analysis of preliminary 

data can be applied to target the most relevant determinants of practice. Significant 

increases in practice were not detected, but some promising trends were found. 

Discussion This dissertation constitutes the most extensive study to date 

examining uptake of mindfulness practice behavior in a RCT to my knowledge. It utilizes 

social psychological theory to suggest ways in which social cognition can be taken into 

account in the design of mental health-promoting interventions for adolescents. In sum, 

it reveals that perceived norms about peers’ practice, in particular, as well as social 

acceptance and perceived benefits are important factors with regards to two mental 

health-promoting techniques.  It also shows how distinct response groups can be found. 

Lastly, it demonstrates how booster interventions based on theory and data can be 

designed and emphasizes that a large dose is likely necessary to see effects. 

Methodological limitations in the operationalization of the theoretical constructs are 

discussed and suggestions for future research are made. 
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TIIVISTELMÄ 

Tausta Nuoret voivat vahvistaa mielenterveyttään harjoittamalla tietoista hyväksyvää 

läsnäoloa. Koulupohjaiset tietoisuustaito-interventiot ovat tuoneet nämä harjoitukset 

käyttöön, mutta monet nuoret eivät ole alkaneet harjoittaa niitä. Tämä vaikeuttaa sekä 

interventioiden tehokkuuden arviointia että mahdollisten hyötyjen toteutumista. Siksi 

on tärkeää ymmärtää koulupohjaisia tietoisuustaito-interventioita motivaatio- ja 

käyttäytymisen muutos näkökulmista. 

Tavoitteet Tämä väitöskirja hyödyntää järkeillyn toiminnan lähestymistapaa 

(reasoned action approach, RAA) ja sen sisältämiä sosiaalisia kognitioita (asenteet 

käyttäytymistä kohtaan, havaitut normit, koettu käyttäytymisen kontrolli ja aikomus) 

tietoisen hyväksyvän läsnäolon harjoittamisen ennustajien selvittämiseksi. Tutkimuksen 

tavoitteena on selvittää (1) ennustavatko RAA-teorian tekijät tai lähtötilanteen 

mielenterveys nuorten tietoisuustaitojen harjoittamista intervention aikana ja sen 

jälkeen, (2) voidaanko tutkittavat ryhmitellä erilaisiin alaryhmiin intervention jälkeisten 

sosiaalisten kognitioiden ja harjoittamisen perusteella, (3) onko sukupuolten, 

kieliryhmien tai tietoisuustaito- ja rentoutustaitoryhmien välillä eroja harjoittamisessa, 

ja (4) miten tietoisuustaitojen harjoittamisen ennustajiin voidaan vaikuttaa 

harjoittamisen lisäämiseksi. 

Menetelmät Aineistona hyödynnettiin Terve Oppiva Mieli satunnaistettua 

kontrolloitua tutkimusta (cRCT) ja sen tietoisuustaitoryhmää (n=1646) ja 

rentoutustaitoryhmää (n=1488). Tietoisuustaitoryhmä osallistui yhdeksään 45 minuutin 

sessioon yhdeksän viikon aikana. Lisäksi RCT:n sisällä kehitettiin RAA-malliin 

pohjautuva lyhyt lisäinterventio sen tutkimiseksi, miten tietoisuustaitojen 

harjoittamista voidaan lisätä (tavoite 4). Tutkittavat olivat 12–15-vuotiaita oppilaita. 

Kieliryhmiä oli kolme: suomi, ruotsi ja muut äidinkielet. Kyselyt toteutettiin ennen 

interventiota sekä 10, 26 ja 52 viikkoa intervention alkamisen jälkeen. Mielenterveyteen 

liittyvät mittarit kartoittivat ulospäin ja sisäänpäin suuntautuvaa 

ongelmakäyttäytymistä, masennusoireita ja psyykkistä joustavuutta. Polkumalleja 

käytettiin analysoimaan tietoisuustaitojen harjoittamisen ennustajia koko aineistossa. 

Latenttien profiilianalyysien avulla muodostettiin alaryhmiä sekä intervention jälkeisten 

sosiaalisten kognitioiden että harjoittamisen pitkittäisten kehityskulkujen perusteella. 

Ryhmävertailuissa käytettiin χ2- ja t-testejä. Usean selittäjän regressiomalleilla 

analysoitiin tietoisuustaitojen harjoittamisen ennustajia tutkittavien ensimmäisessä 

erässä ja näitä tuloksia hyödynnettiin kolmannen erän lisäintervention suunnittelussa. 

Analyysit toteutettiin IBM SPSS Statistics 23-26 ja Mplus Version 7 tilasto-

ohjelmistoilla. 

Tulokset (1) Asenteet tietoisuustaitojen harjoittamista kohtaan, havaitut normit 

ja käyttäytymisen koettu kontrolli selittivät 36 % harjoittamisaikomuksen vaihtelusta. 

Kuvailevat normit, käyttäytymisen koettu kontrolli ja aikomus selittivät 16 % 

itseraportoidun harjoittamisen vaihtelusta 26 viikon seurannassa. Kuvailevat normit 
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ennustivat vahvinten aikomusta RAA-mallin tekijöistä (𝛽 = .41). Asenteet harjoittamista 

kohtaan ja havaitut normit ennustivat aikomusta pienillä ja keskisuurilla 

vaikutuskooilla (𝛽 = |.13|-|.41|). Aikomus ja kuvailevat normit ennustivat harjoittamista 

pienillä vaikutuskooilla (𝛽 = .19-.27). Käyttäytymisen koettu kontrolli ei ennustanut 

aikomusta eikä harjoittamista. Lähtötilanteen mielenterveys ei ennustanut 

tietoisuustaitojen harjoittamista. (2) Sekä sosiaalisten kognitioiden että harjoittamisen 

osalta tunnistettiin viisi latenttia ryhmää. (3) Sukupuolten tai harjoittamistyyppien 

välillä havaittiin vain vähän merkitseviä eroja. Joitain kieliryhmien välisiä eroja 

löydettiin, esimerkiksi, muuta kuin suomea tai ruotsia äidinkielenään puhuvat 

suhtautuivat myönteisemmin tietoiseen hyväksyvään läsnäoloon ja harjoittivat 

tietoisuustaitoja jo ennen interventiota. (4) Osoitimme kuinka teoriaa ja alustavan dataa 

voi hyödyntää harjoittamisen determinantteihin vaikuttamisessa. Käyttäytyminen ei 

muuttunut merkitsevästi, mutta joitakin lupaavia trendejä löytyi. 

Pohdinta Tämä väitöskirja on tähänastisesti laajin tiedossani oleva tutkimus 

tietoisen hyväksyvän läsnäolon harjoittamiskäyttäytymiseen vaikuttavista tekijöistä 

RCT-asetelmassa. Se hyödyntää sosiaalipsykologista teoriaa esittääkseen, miten 

sosiaalisia kognitioita voidaan huomioida, kun suunnitellaan mielenterveyttä edistäviä 

interventioita nuorille. Yhteenvetona, se osoittaa, että erityisesti vertaisten 

harjoittamiskäyttäytymistä koskevat havaitut normit sekä sosiaalinen hyväksyntä ja 

havaitut hyödyt ovat tärkeitä huomioitavia asioita. Se myös osoittaa, miten erillisiä 

responssiryhmiä voidaan löytää. Lopuksi se osoittaa, kuinka teoriaan ja dataan 

pohjautuva lisäinterventio voidaan suunnitella ja korostaa, että vaikuttavuuden 

lisäämiseksi isompi annos olisi todennäköisesti tarpeen. Metodologisia rajoitteita 

teoreettisten käsitteiden operationalisoinnissa käsitellään ja ehdotuksia 

jatkotutkimukseksi tehdään.   
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1 INTRODUCTION 

The state of youth mental health has been an increasing concern, and now the COVID-19 

pandemic has exacerbated the problem (de Figueiredo et al., 2021; WHO, 2020). School-

based mental health promotion research aiming to tackle this problem has been impeded 

by low uptake of the techniques in the programs (Zenner et al., 2014). If participants are 

not practicing, the benefits of the program’s techniques cannot be appraised, and if the 

techniques are indeed beneficial, the adolescents will not attain the benefits. Despite low 

adherence in these programs, there is to date inadequate empirical evidence regarding 

which factors predict sustained mental health-promoting practices and how to best 

promote independent practice.  

Even though mindfulness practice is a behavior, not many studies have 

approached this topic from a behavioral science perspective. The research that exists has 

examined different determinants, in different settings, with small sample sizes of 

different age groups, leaving no comprehensive evidence to point to a certain direction 

(Bistricky et al., 2018; Erbe, 2017; Galla et al., 2016; Galla & Duckworth, 2015; Lederer & 

Middlestadt, 2014; Rizer et al., 2016). Without comprehensive prior research, this 

dissertation turned to a prominent social cognitive behavioral theory, which is useful for 

acquisitions of novel behaviors. This theory, Fishbein and Ajzen’s (2010) reasoned action 

approach (RAA), has been found to be useful in predicting and understanding health 

behaviors (McEachan et al., 2016). The RAA posits that outcome expectancies (i.e., 

perceptions towards the behavior), perceived norms (i.e., the perception of what others 

are thinking and doing), and perceived behavioral control or self-efficacy (i.e., the 

perception of ability to effectively perform the behavior) predict intentions to perform a 

behavior, and that intention in turn explains behavior. 

This dissertation examines the core predictors of mindfulness practice from the 

RAA and other factors, which the RAA acknowledges as background factors. It includes 

gender and linguocultural differences as two background factors that could influence 

uptake of the behavior. It also examines any possible differences in motivation and uptake 

with regard to the type of mental-health-promoting technique, i.e., mindfulness or 

relaxation. Mindfulness practice could be seen as more foreign, less acceptable, more 

difficult, etc., than relaxation practice. Having mental health problems may also be 

influential as they can be a reason to start practicing, but they may also make it harder to 

practice. Finally, overall averages may mask subgroups who evince variation in patterns 

of social cognition and practice rendering it beneficial to investigate whether distinct, 

meaningful subgroups exist. 

This dissertation is a process evaluation of a Finnish school-based cluster-

randomized controlled trial, designed to promote well-being through certain techniques. 

In the experimental arm, participants were taught mindfulness techniques and, in the 

active control arm, relaxation techniques. In the passive control arm, there was no 

treatment. The trial primarily tested effects of the arms on resilience, depressive 
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symptoms, externalization, and internalization. This dissertation investigates why, how, 

and for whom these effects occurred by examining practice uptake. The intervention 

taught mental health exercises for which there had to be motivation and intention to 

adopt them. In other words, the usage of the techniques taught in the arms is important 

for understanding the process behind obtaining any of these effects on mental health.  

Process evaluations examine the functioning of an intervention and can involve 

three components: implementation, context, and mechanisms of impact (Moore et al., 

2015). This process evaluation investigates the mechanisms and context behind the 

change in practice. Mechanisms of impact are the means through which an intervention 

affects participants. Analyzing mechanisms of impact involves examining participant  

responses to an intervention and the mediators between intervention elements and the 

intervention results (Moore et al., 2015). In this dissertation, I examine the social 

cognitive and mental health pathways between the mental health promotion 

interventions (i.e., mindfulness and relaxation) and the uptake of mental health-

promoting exercises. The context component of process evaluations involves effects 

caused by anything external to the intervention (Moore et al., 2015). In this dissertation, 

I examine some external factors, i.e., background factors and whether there are different 

social cognitive and behavioral response types that may influence the effects of the 

interventions.  

1.1 PROMOTING ADOLESCENT MENTAL HEALTH 

1.1.1 THE STATE OF ADOLESCENT MENTAL HEALTH 

Why is it important to attend to adolescent mental health? The World Health 

Organization estimates that 10-20% of adolescents worldwide suffer from mental health 

disorders, which are the leading cause of disability among youth around the world (WHO, 

2020). In Finland from 1989 to 1999, parents and teachers did not perceive that youth 

mental health problems had increased, but young people themselves reported more 

depressive symptoms and their use of mental health services increased from 2.3% to 5.3% 

(Sourander et al., 2004).  From 1998 to 2008, socioemotional functioning remained 

stable with the exception of prosocial behavior, which decreased (Sourander et al., 2012). 

From 2000 to 2011, young people reported increased cases of severe depression (Torikka 

et al., 2014).  While about 25% of Finnish adolescent boys disclose mental health 

problems, only 3% seek help for them (Kaskeala et al., 2015). Insomnia has been 

becoming more prevalent (Kronholm et al., 2015). Around 5-8% of the youth population 

suffer from concentration difficulties, impulsivity, and anxiety (Lasten ja nuorten 

neuropsykiatriset oireet ja häiriöt, 2019). Psychiatric or neurodevelopmental diagnoses 

among adolescents have increased, and, while there has been an increase in use of mental 

health services, only a minority of those who have committed suicide had used mental 

health services (Gyllenberg et al., 2018). Finland ranks third worldwide in youth suicide 
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rate, and suicide is the cause of a third of deaths in the 15-24 age group (Wrede-Jantti, 

2016). This is not to mention those who are inhibited by less severe mental health 

problems. Even moderate problems have the potential to be ameliorated and ordinary 

functioning the potential to be enhanced by mental health-promoting techniques.  

1.1.2 MINDFULNESS 

Adolescent mental health is likely affected by many factors and would be most likely best 

nurtured by multifaceted approaches taking micro to macro level influences into account. 

Mindfulness practice is one micro level method that has shown potential to improve 

mental health (Dunning et al., 2019). While mindfulness has been defined in different 

ways, the “minimum component in definitions of mindfulness, past or present, is that 

one’s mind is present with one’s experience as the experience occurs over successive 

moments of time” (Rosch, 2015, p. 285). Mindfulness has been commonly defined in 

literature as the “quality of consciousness or awareness that arises through intentionally 

attending to present moment experience in a non-judgmental and accepting way” (Gu et 

al., 2015, p. 2; Kabat-Zinn, 1994). Bishop et al. (2004) assert that the two defining 

components of mindfulness practice are attentional self-regulation and curious, open, 

and accepting orientation in the present moment. It can be practiced formally, through 

longer exercises practiced separately from other activities, or informally, by becoming 

more aware in everyday activities such as walking or eating.  

How does paying attention on purpose, in the present moment, and non-

judgmentally benefit people? There are many studied mediators of mindfulness practice, 

multiplied by the number of outcomes associated with mindfulness practice; research on 

adolescents identifies acceptance, self-regulation, executive function, self-compassion, 

rumination, de-centering, and core self-evaluation as mediators (Bluth & Blanton, 2014; 

Q.-Q. Liu et al., 2018; Z. Liu et al., 2019; Parto & Besharat, 2011; Pepping, Duvenage, et 

al., 2016; Royuela-Colomer & Calvete, 2016; Tan et al., 2016; Tang et al., 2012). Gu et al.’s 

(2015) systematic review and meta-analysis found that the mediator between 

mindfulness interventions and improved mental health and well-being, with the strongest 

evidence is (reduced) cognitive and affective reactivity, i.e., getting lost in negative 

thoughts and emotions in response to a distressing or stressful event. A meta-analysis of 

mindfulness interventions’ effect on meaning in life identified decentering, authentic self-

awareness, and attention to positive experience as mediators (Chu & Mak, 2020). In their 

advocacy for teaching contemplative practice in schools, Davidson et al. (2012) posit that 

the mechanisms behind practice and its effects consist of altered neural substrates, 

emotion and attention regulation, executive functions, self-representation, and empathy 

and perspective-taking. Finally, a scoping review of school-based mindfulness programs 

found that increased mindfulness and decreased cognitive reactivity and self-criticism 

mediated the positive effects of mindfulness practice (Tudor et al., 2022). In sum, 

mindfulness practice can change the way we think and process emotions, and thereby 

improve our mental health. 
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1.1.3 SCHOOL-BASED MENTAL HEALTH PROMOTION PROGRAMS 

School-based mindfulness programs are a way to reach almost all adolescents. Systematic 

reviews and meta-analyses have found preliminary evidence that school-based 

mindfulness interventions have benefits in a wide range of areas from decreases in 

attentional and behavioral problems, anxiety, stress, and depression to increases in 

classroom engagement, cognitive performance, socioemotional competence, and positive 

affect (Carsley et al., 2018; Erbe & Lohrmann, 2015; Felver et al., 2016; Fulambarkar et 

al., 2022; Maynard et al., 2017; McKeering & Hwang, 2018; Phillips & Mychailyszyn, 

2022; Zenner et al., 2014; Zoogman et al., 2015). However, these mindfulness studies 

have also been criticized for their poor quality, e.g., too few randomized controlled trials 

and process measurements, so better quality research is still needed (Dunning et al., 

2022; Tan et al., 2016).  

Mindfulness interventions typically provide participants with mindfulness 

exercises they can perform (McKeering & Hwang, 2018). Practicing these exercises 

independently, i.e., after the sessions, is the target practice behavior in this doctoral study. 

Typical exercises include formal practice such as breath and thought awareness, body-

scans and other sense awareness exercises, and informal practice such as mindful eating 

and movement (McKeering & Hwang, 2018; Zenner et al., 2014). 

Another method designed to fortify mental health involves relaxation techniques, 

which can include massage, yoga, progressive muscle relaxation, visualization, and 

breathing exercises. Relaxation programs for youth have shown short-term effects in 

stress alleviation and psychophysiological indicators (Lohaus et al., 2001; Lohaus & 

Klein-Hessling, 2003) and similar stress- and anxiety-allevating effects to mindfulness 

programs (Caldwell et al., 2019; van Loon et al., 2020). This method is used as the active 

control condition in the trial used in this doctoral study. A qualitative master’s thesis 

found that the program, which was modified for the trial in this doctoral study, had 

calming effects on the children and improved the relationship between the leaders and 

the children (Sågbom & Ekholm, 2012). 

 One hindrance to both evaluating school-based mindfulness programs and gaining 

the potential benefits is the lack of practice among participants. Not many practice 

mindfulness outside of the intervention according to the few reports on this important 

aspect, although practice has usually been tied to benefits (Tudor et al., 2022; Zenner et 

al., 2014). A systematic review and meta-analysis of home practice by adult Mindfulness-

Based Stress Reduction and Mindfulness-Based Cognitive Therapy participants found 

that practice has a small but significant association with positive outcomes (Parsons et 

al., 2017). In a scoping review of school-based interventions, four out of seven studies 

reported positive associations between practice and benefits while three reported non-

significant findings (Tudor et al., 2022). In their meta-analysis on school-based 

interventions, Zenner et al. (2014) found that amount of practice accounted for 52% of 

the variance in controlled studies and 21% of the variance in psychological outcomes in 

pre-post design studies. Results from the same trial studied in this doctoral research 
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found that those with the highest intensity of practice experienced the most benefits on 

these outcomes and quality of life, although not executive functioning (Lassander et al., 

2020, 2021; Volanen et al., 2020). However, less than half of participants reported 

practicing even once after the intervention, even though the program recommended 

practicing 5-6 times per week. Other trials using the same mindfulness program have 

reported how many participants practice at least once after the intervention: 13% 

(Johnson et al., 2016) and 82% (however, only 6% practiced several times a week; Kuyken 

et al., 2013). This manifests the need for more research on how to engage participants in 

mindfulness practice so that the effects can be better verified and obtained. There still is 

insufficient practice and research on it to even establish an evidence-based recommended 

amount of practice for adolescents. In this doctoral study, I will investigate motivation 

and behavior change towards mindfulness practice using data from a school-based 

mindfulness intervention. 

1.2 MOTIVATIONAL AND BEHAVIORAL THEORY 

This problem of lack of mindfulness practice calls for attention to behavior change theory. 

While there are at least 83 different behavior change theories (Michie et al., 2014), many 

with overlap, this study mainly focuses on one, i.e., the reasoned action approach (RAA; 

Fishbein & Ajzen, 2010).  The RAA is a theory on predicting and changing behavior, which 

has been useful in explaining health behaviors in general (McEachan et al., 2016; Sheeran 

et al., 2016). It succeeds the well-known and prominent theory of planned behavior 

(Fishbein & Ajzen, 2010). As its name implies, the RAA is the most useful when predicting 

or changing  conscious, intentional behaviors, which is fitting for a relatively novel 

behavior like mindfulness practice. Mindfulness practice is a novel behavior that requires 

conscious commitment and engagement by the participant to occur, as opposed to, e.g., 

physical activity behaviors that can be driven by environments even without the 

intervention target noticing. This is not to say that the RAA cannot explain unconsciously 

taken up, habitual behaviors (Fishbein & Ajzen, 2010, pp. 51–53), but it is particularly 

useful when intention is key.  

The RAA posits that the behavior in question (in this case, mindfulness practice) 

is predicted mainly by intention, although in some cases it may be predicted by other 

factors mentioned later. Intention, in turn, is predicted by three overarching social 

cognitive factors: attitudes toward the behavior, perceived norms, and perceived 

behavioral control. These three factors are produced by their respective beliefs, i.e., 

behavioral beliefs (a.k.a., outcome expectancies or outcome expectations), normative 

beliefs, and control beliefs. The data used in this doctoral study includes measurements 

of the beliefs as proxies for what they are determinants of, i.e., the predictors of intention.  

These last three social cognitive variables can be decomposed further (Fishbein & 

Ajzen, 2010). Attitudes towards the behavior can appertain to how performing the 

behavior is felt or experienced (experiential) or the perceived positive or negative 
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consequences of performing the behavior (instrumental). Perceived norms include 

perceptions of whether significant others are performing the behavior (descriptive 

norms) and perceptions of whether significant others approve of the behavior (injunctive 

norms). Perceived norms have been found to be one of the strongest predictors of 

behavior in general, particularly among adolescents (McEachan et al., 2016; Rivis & 

Sheeran, 2003; Steinberg & Monahan, 2007; Sumter et al., 2009).  Perceived behavioral 

control (conceptually similar to self-efficacy) is composed of two elements as well: 

capacity and autonomy. In this doctoral work, I refer to perceived behavioral control 

sometimes as self-efficacy because it is conceptually very similar (Fishbein & Ajzen, 2010, 

p. 155). Self-efficacy or perceived behavioral control has sometimes been shown to be a 

moderator between norms and attitudes and intention, but in other research including 

this it is analyzed as a predictor of intention and behavior (Ajzen, 2020). The theoretical 

model of this study derived from the RAA to explain the uptake of the mindfulness 

intervention is presented in Figure 1. As Figure 1 shows, in addition to predicting 

intention, descriptive norms and self-efficacy may predict the behavior itself. The data 

used in this dissertation only differentiates between the two types of perceived norms: 

descriptive and injunctive norms. Measures of autonomy and experiential attitude are 

missing in the present dataset. 

Figure 1 The reasoned action approach applied to the current context 

 

In addition to the RAA, the booster intervention described later in this dissertation 

is informed by self-determination theory (SDT; Ryan & Deci, 2017). Self-determination 

theory is motivation theory, which postulates that there are three basic psychological 
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needs: relatedness, competence, and autonomy (Ryan & Deci, 2017). It also describes 

types of motivation along a spectrum of internalization/integration and autonomy. From 

least internalized/integrated and autonomous regulation of motivation to most, there are: 

none, external, introjected, identified, integrated, and intrinsic. The fulfilment of these 

needs and quality of motivation were taken into account in designing the booster 

intervention. In particular, integrated regulation is targeted. Integrated regulation is the 

most autonomous type of extrinsic motivation and is characterized by congruence with 

the self, one’s values, and one’s needs (Ryan & Deci, 2000). SDT components were not 

measured in the survey as the survey was too long already. Therefore, could not be used 

to explain uptake of mindfulness practice in the present study. 

1.3 PAST RESEARCH AND INFLUENTIAL FACTORS 

1.3.1 OVERVIEW OF PAST RESEARCH ON MOTIVATION AND UPTAKE 

Despite low levels of practice (Zenner et al., 2014), empirical evidence on what factors 

predict mindfulness practice at home for adolescents or adults is lacking. Existing 

research is mostly limited to the United States, and it has been conducted in different 

settings and with different ages, mental health statuses, and small sample sizes, 

constituting only sporadic evidence. Table 1 shows all seventy relevant studies focusing 

on mindfulness or similar interventions found through database searches and literature 

reviews or produced as part of this dissertation. These studies include research on other 

stress reduction techniques close to, but not identical to, mindfulness practice, while 

others used intention to practice mindfulness rather than the practice itself. Still others 

research treatment adherence/completion/attrition. Studies on the prediction of 

mindfulness itself (state/trait mindfulness) rather than mindfulness practice were not 

included as was one study with results specific to those with spinal cord injury (Hearn et 

al., 2021). Only one study on adolescents had been published when the current research 

began, and there are seven other studies on adolescents’ uptake of mindfulness practice 

to date. A majority of the studies (62%) represent US samples. Of all the studies in total, 

59% is quantitative, 23% is qualitative, 15% is mixed methods, and 3% is non-empirical. 

Common themes in determinants found among the extant research are mental health, 

personality, gender, core factors in the RAA, context, and time constraints/management. 

The only systematic review found focuses on research on cancer survivors, and concludes 

that more research is necessary to establish what affects home practice (Baydoun et al., 

2021). 
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Table 1 Research on Uptake of Mindfulness/Meditation/Contemplative Practice 

 

Authors N Population Design Location 

Determinants of (Intention to) Practice 

Categories: mental health, personality, gender, RAA, 
context, time 

(P. Williams et 
al., 1976) 

66 MAge= 26.7; 

Prospective meditators 

Quantitative; 

Longitudinal 

US/UK? 
Those with problems (neuroticism and psychoticism) 

seek meditation practice, but drop out. 

(Delmonte, 
1980) 

55 
MAge= 29.3; 

Prospective meditators 

Quantitative; 

Longitudinal 

Ireland 

Frequency of meditation was negatively correlated with 
both neuroticism and sensitization. Meditators-to-be 

were significantly more neurotic than uninitiated 
subjects and than Eysenck's norms. Stable 

introverts=most frequent meditators. 

(Delmonte, 
1984) 

52 MAge = 24.2; Women; 

hospital staff 

Quantitative; 

Longitudinal 
Ireland 

High pre-test scores on sensitization, suggestibility, 
introversion, neuroticism and perceived 

symptomatology predicted a low practice frequency. 
Gender, expectations, credibility, locus of control 

and self-esteem were unrelated to outcome. 

(Delmonte, 
1988) 

37 

MAge = 36.8; 

Psychosomatic and 
neurotic outpatients 

Quantitative; 

Longitudinal 

Ireland 

Short-term (3-month) compliance was related to low 
levels of pretest sensitization, introversion, 

suggestibility, and neuroticism. Long-term (6- to 24-
month) compliance was related only to repression and 

extraversion. 

(Kabat-Zinn & 
Chapman-
Waldrop, 1988) 

784 MAge = 41.2 medical 

patients 

Quantitative; 

Longitudinal 

US 

Those with stress rather than pain affliction were more 
likely to complete program; age, distress symptoms 

and obsessive compulsive symptoms were higher for 
completers; other symptom measures unrelated; 

Gender unrelated 
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Authors N Population Design Location 

Determinants of (Intention to) Practice 

Categories: mental health, personality, gender, RAA, 
context, time 

(Lynch, 2004) - Women, Fibromyalgia 

Quantitative; 

Longitudinal 

US 
self-efficacy for pain and symptoms and emotion role 
functioning; not depression (treatment completion not 

practice) 

(Crane & 
Williams, 2010) 

33 MAge = 42  

suicidal 

Quantitative; 

Longitudinal 

UK 
rumination and problem-solving deterioration after 

mood challenge, youth (attrition not practice) 

(Langdon et al., 
2011) 

13 Adults who had attended 
MBCT a few years ago 

Qualitative; 

Grounded 
Theory 

UK 
Positive beliefs about mindfulness, influence of 

others, obstacles and challenges, negativity linked 
to reduced practice 

(Sears et al., 
2011) 

65 MAge =22.31 

College students 

Mixed methods; 

Cross-sectional 

US 

Facilitators: cognitive, emotional, and spiritual 
benefits 

Barriers: cognitive and physical challenges during 
meditation sessions, difficulty finding the time and 

motivation to meditate outside class sessions, 
questions about the efficacy, self-efficacy  

(Stanley et al., 
2011) 

17 
MAge = 30; US Marines Quantitative US 

being novelty-seeking, novelty-producing, engaged, 
and flexible predicts mindfulness practice moderately 

while background factors and positive attitudes 
towards their mindfulness training did not 

(A. Williams et 
al., 2011) 

150 MAge =52.3; cancer 

patient caregiver 

Mixed methods: 
Longitudinal; 
instrument 

development 

US 
perceptions/misconceptions, pragmatic concerns, 

and sociocultural beliefs 
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Authors N Population Design Location 

Determinants of (Intention to) Practice 

Categories: mental health, personality, gender, RAA, 
context, time 

(Lomas, 2012) 30 
Adult men 

Qualitative; 
Cross-sectional 

UK 
Turned to mediation due to something being wrong, 
.e.g.,, unhappiness, distress or something missing; 

looking for meaning 

(A. Williams et 
al., 2012) 

150 MAge =52.3; cancer 

patient caregiver 

Quantitative: 
Cross-sectional 

US 

misconceptions about MF, reactions to caregiving; 
neuroticism (+), conscientiousness (+), and openness 
(-) predicts barriers; age, gender, emotional distress, 

extraversion, agreeableness do not 

(Malarkey et 
al., 2013) 

186 MAge =49; university 

faculty and staff 

Quantitative; 
Longitudinal 

US time reduction, during workday, financial incentive 

(Malinowski, 
2013a) 

N/A N/A Theoretical N/A 
motivation, intention, and positive expectations 

and attitudes predict mindfulness practice 

(Mascaro et al., 
2013) 

13 MAge = 29.4 

Quantitative; 

Longitudinal 

US Brain functioning 

(Sharma, 2013) 

31, 

24, 

& 

21 

(3 studies) 

MAge = 45, 47, & 35.19; 

Arthritis patients, smokers 

Mixed methods; 
Longitudinal 

US 

knowledge, outcome expectations, outcome 
expectancies, situational perception, environment, 

self-efficacy for meditation, self-efficacy in 
overcoming barriers to meditation, goal setting or 

self-control, and emotional coping 
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Authors N Population Design Location 

Determinants of (Intention to) Practice 

Categories: mental health, personality, gender, RAA, 
context, time 

(Gryffin et al., 
2014) 

72 
Inexperienced college 

students 
Qualitative 

survey 
US 

Perceived Barriers: Time, Lack of Knowledge including 
misconceptions like being “new age”, Lack of 

Confidence, Meditation Waste of Time; Perceived 
Threats: Stress; Perceived Benefits: 

Calmness/Stress Reduction, Reflection, Enhanced 
Focus 

(Lederer & 
Middlestadt, 
2014) 

96 
University students, staff, 

faculty 
Mixed methods US 

RAA: attitudes, norms, and PBC predicted 
intention 

(Lomas et al., 
2014) 

30 Adult men Qualitative UK 

Facilitators: desire for spiritual development 

Barriers: conflict from other areas of life & issues 
around illness and mortality 

(Galla & 
Duckworth, 
2015) 

132 
MAge=16.76; self-

selected, interested in 
meditation 

Quantitative US habits, self-control 

(Lomas et al., 
2015) 

30 Adult men Qualitative UK 
Barriers: Difficult skill to learn and practice; 

encountering troubling thoughts and feelings; 
exacerbating mental health issues 

(Olano et al., 
2015) 

69,149 

survey representative of 
the U.S. civilian adult 
noninstitutionalized 

population 

Quantitative; 

Cross-sectional 

US 
Education (+), women more than men, Black and 

Hispanic (-)  
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Authors N Population Design Location 

Determinants of (Intention to) Practice 

Categories: mental health, personality, gender, RAA, 
context, time 

(Dariotis et al., 
2016) 

22 

MAge =11.3; 

disadvantaged, urban, 
high crime and poverty 

community, low academic 
achievement 

Quantitative; 

Cross-sectional 

US health benefits, typical motivation is ailment relief 

(Epstein, 2016) 28 

MAge =45.34 

enrolled in an MBSR or 
MBCT program 

Quantitative; 

Longitudinal; 

Doctoral Thesis 

US 
Employment status (not employed->more practice); no 

other demographic, behavioral, or clinical variable 

(Galla et al., 
2016) 

132 

 

 

123 

(two 
studies) 

MAge =16.76; 

Most with prior experience 
with meditation 

 

MAge =47.25; 

43% with prior experience 

Quantitative; 

Longitudinal 

US 
Commitment (includes some aspects of RAA 

including intention, self-efficacy, and attitudes), 
action-planning 
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Authors N Population Design Location 

Determinants of (Intention to) Practice 

Categories: mental health, personality, gender, RAA, 
context, time 

(Laurie & 
Blandford, 
2016) 

16 
MAge =32.5; 

Employed, urban 

Qualitative UK 

Mainly time constraints, patterns in daily routines, on-
going reflections about the consequences of using 
the app, perceived self-efficacy, emotion and mood 
states, personal relationships and social norms. 

Facilitators: positive attitudes towards mindfulness 
and use of the app, realistic expectations and 

positive social influences. Barriers: busy lifestyles, 
lack of routine, strong negative emotions (harder to 

practice and just makes more aware of negative 
emotions) and negative perceptions of mindfulness. 

(Pepping, 
Walters, et al., 
2016) 

190 

MAge =21.34; 

Large urban university 
students with mindfulness 

experience 

Mixed methods; 
Cross-sectional 

Australia? 
alleviate emotional distress and enhance emotion 

regulation and well-being 

(Rietschel, 
2016) 

247 

257 

 

MAge =34.8 

MAge =34.6; 

MTurk participants 

Quantitative; 
Cross-sectional; 

instrument 
development 

(thesis) 

US & 
International 

perceptions/misconceptions, pragmatic concerns, 
sociocultural beliefs and lack of interest 

(Rizer et al., 
2016) 

101 MAge = 24.3; University 

students, staff, faculty 

Quantitative: 
Cross-sectional 

US 
Benefits predicted intention, but barriers to 

practice, severity of stress, and susceptibility to stress 
was not (Health Belief Model) 
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Authors N Population Design Location 

Determinants of (Intention to) Practice 

Categories: mental health, personality, gender, RAA, 
context, time 

(Taylor et al., 
2016) 

33 Pediatric residents 

Quantitative; 

Longitudinal 

US Lack of time and knowledge (baseline); benefits 

(Quach et al., 
2017) 

76 Age range: 12-17 

Quantitative; 

Longitudinal 

Southwest 
US 

Expectations not founded to be related 

(Russ et al., 
2017) 

508 

367 

MAge =32.5 

MAge =31.6; 

Inexperienced meditators; 

MTurk participants 

Mixed methods; 
Cross-sectional; 

Instrument 
development 

US doubt, agitation, positivity (some overlap with RAA) 

(Banerjee et 
al., 2017) 

16 MAge =43.81; Healthcare 

staff 
Qualitative UK 

long exercises, emerging negative thoughts, and 
becoming self-critical were identified as deterrents 

while short exercises, need for stress reduction 
techniques, and increased sense of agency over 

thoughts were facilitators 

(Berghoff et al., 
2017) 

77 MAge =20.16; university 

students 

Quantitative; 

Longitudinal 

US 
length of exercise did not significantly affect practice 

frequency or total time spent meditating 

(Bork, 2017) 93 University students 

Quantitative 

(thesis) 

US 

Linear analysis (see Whitford, Warren for nonlinear): 
Neuroticism (+), but not extraversion, agreeableness, 
conscientiousness, or openness predicted barriers; 
Practice (+), gender (being female +), time spent in 

school and extracurriculars (+), having mental 
difficulties (-) predicted barriers 
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Authors N Population Design Location 

Determinants of (Intention to) Practice 

Categories: mental health, personality, gender, RAA, 
context, time 

(Compen et al., 
2017) 

31 cancer 
patients 

8 
therapists 

MAge =53.0 

MAge =55.50 

Qualitative; 

Cross-sectional 

Holland 

Doing it alone rather than in groups: Time flexibility 
(alone can do it when there is time), no need to get 

transportation, comfortability from privacy, less 
motivation alone (groups would have been motivating); 

illness is a barrier; diaries stimulate reflection; 
curiosity; scheduling 

(Forbes et al., 
2018) 

169 
MAge =20.33 

undergraduates 

Quantitative; 

Longitudinal 

US 
Level of motivation, conscientiousness and trait 

mindfulness, but not obstacles 

(Spears et al., 
2017) 

32 
MAge =50; Community 

mental health clients, low 
SES 

Qualitative US 

Barriers: time constraints, low SES stressors 

Facilitators: can practice anywhere at any time, 
dealing with stressful situation 

(Banerjee et 
al., 2018) 

124 

MAge =23.4; university 

students and staff, mostly 
with no prior mindfulness 

experience 

Quantitative; 
Longitudinal 

UK rumination and worry predict disengagement 

(Bistricky et al., 
2018) 

233 MAge =26.8; University 

students 
Quantitative US 

Motivation (+), susceptibility (+), last month’s use 
frequency (1), and experienced effectiveness (+), 
but not severity, benefits, barriers, or descriptive 

norms predicted intention to practice 

(Karadjova, 
2018) 

N/A N/A Review US Gamification? (not tested) 

(Ribeiro et al., 
2018) 

55 MAge =60.2 

Quantitative; 

Longitudinal 

US Outcome expectancies not found to be related 
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Authors N Population Design Location 

Determinants of (Intention to) Practice 

Categories: mental health, personality, gender, RAA, 
context, time 

(Tenfelde et al., 
2018) 

22 
adults, women, African 

American 
Qualitative: 

Cross-sectional 
US 

Benefits: decreasing stress, creating peace and 
balance; culturally relevant: images of similar people 

practicing and no conflict with their religion 

(Zhang et al., 
2018) 

370 
MAge = 36.79 

Military parents 

Quantitative; 

Longitudinal 

US 
Gender (female (+)), attending face-to-face sessions 

predicts engagement in online exercises 

(Barrett et al., 
2019) 

138 MAge =49.7 

Quantitative; 

Longitudinal 

US 

Significant predictors: age(+), being a current smoker, 
openness(+), conscientiousness(+), neuroticism (-), 

mental health (+), positive affect (+), stress (-), 
depressive symptoms (-), exercise self-efficacy (+), 

feeling loved (+) 

Non-significant predictors: gender, comorbidity, 
education, income, BMI, agreeableness, 

extraversion, physical health, social support, number 
of social contacts, negative affect, sleep quality, 

mindfulness attention, mindfulness self-efficacy, 
physical activity  

(Beattie et al., 
2019) 

310 

329 

Age range: 12-15 
Quantitative: 
Longitudinal 

Finland 
Descriptive norms but not attitudes, injunctive 

norms, self-efficacy or intention predicted practice 

(Doyle et al., 
2019) 

166 Teachers 

Quantitative; 

Longitudinal 

US 

Facilitation quality, age, and meeting objectives -> 
length of practice 

meeting objectives, age, baseline practice, and 
usefulness->number of weekly practices 

other constructs not related: understanding, activities 
completed, and attendance 
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Authors N Population Design Location 

Determinants of (Intention to) Practice 

Categories: mental health, personality, gender, RAA, 
context, time 

(Erbe et al., 
2019) 

115 Adolescents; 9th-12th grade 
Quantitative; 

Cross-sectional 
US 

RAA: attitudes and perceived norms but not self-
efficacy 

(Kerr et al., 
2019) 

149 
Emergency 

telecommunicators 
Mixed methods US 

Barrier: time contraints; Facilitator: shorter exercises, 
variety in intervention content types and format; 

demographic, psychosocial, or work-related 
characteristics were not significantly related to 

engagement 

(Parra et al., 
2019) 

41 MAge =70.7 

Qualitative; 

Cross-sectional 

US 

Time management; being interrupted; benefits to 
their mental and emotional state of mind, social 

benefits including improved marriage relationships 
and being more connected with people in their 

group; good relationship with facilitator 

(Parsons et al., 
2019) 

10 
Adult teachers and 

participants 

Qualitative; 

Cross-sectional 

Thematic 
Analysis 

Denmark 
Teacher-participant communication, technology, e.g., 

reminders, adapting; support for reflecting but not 
being critical  

(Watson-
Singleton et al., 
2019) 

7 MAge =52.14 

Qualitative; 

Cross-sectional 

US 

Cultural relevance: ingroup facilitators, incorporating 
cultural values, using culturally-familiar terminology, 

providing cultural resources, culturally-familiar settings, 
religious concerns, perceived benefits, holistic health 

goals. 

(Whitford & 
Warren, 2019) 

93 
university students; most 
had prior exercise with a 

kind of meditation 

Quantitative; 
Cross-sectional 

US 

Nonlinear analysis (see Whitford, Warren for linear): 
Neuroticism (+), but not extraversion, agreeableness, 
conscientiousness, or openness predicted barriers; 

Practice (+), but not gender, time spent in school and 
work, or having mental difficulties predicted barriers 
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Authors N Population Design Location 

Determinants of (Intention to) Practice 

Categories: mental health, personality, gender, RAA, 
context, time 

(Worthen & 
Luiselli, 2019) 

86 MAge =14.4 
Quantitative; 
Longitudinal 

US 
Group practice meetings; reporting practice times 

of groups; email reminders 

(Beattie et al., 
2020) 

1646 Age range: 12-15 
Quantitative; 
Longitudinal 

Finland 

Attitudes, descriptive and injunctive norms, but 
not self-efficacy predicted intention; descriptive 

norms and intention but not self-efficacy predicted 
practice 

(Castells, 
2020) 

91 
Parents of children with 

autism 

Quantitative; 

Cross-sectional 

Master’s Thesis 

US misconceptions, time, and disinterest in mindfulness 

(Erbe et al., 
2020) 

129 MAge=16 
Qualitative; 

Salient Belief 
Elicitation 

US 

RAA: advantages (e.g., reduces stress, increases 
relaxation, improves focus), disadvantages (e.g., 

slows everything down), supporters and 
disapprovers (e.g., family and friends), and 

facilitating circumstances (e.g., more time, fewer 
distractions) 

(Goldberg et 
al., 2020) 

25 MAge=33.8 

Quantitative; 

Longitudinal 

US 
Positive affect (+), negative affect (-), state 

mindfulness (+) 

(Gutierrez et 
al., 2020) 

169 MAge=20.33 

Quantitative; 

Longitudinal 

US 
No demographic variables but year of education (-), 

physical health (+), and anxiety (-) 

(Hunt et al., 
2020) 

621 Adults (MAge= 34.8) 

Quantitative 
scale 

development 
US 

Perceived benefits, perceived knowledge, 
perceived barriers, perceived sociocultural conflict 
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Authors N Population Design Location 

Determinants of (Intention to) Practice 

Categories: mental health, personality, gender, RAA, 
context, time 

(Merlo, 2020) 25 
College students and 

instructors (18-25) 

Qualitative 

(thesis) 

US 
Attitudes, perceived control, time constraints, 

demands of school, benefits, discomfort 

(Toivonen et 
al., 2020) 

46 
MAge =57.29 

Cancer recoverers 

Mixed methods Canada 

Most disagreed with barriers in DMPI (A. Williams et 
al., 2011); top listed barrier was time constraints; 
Practical barriers (e.g., family obligations, work); 
Person-related barriers (e.g., lack of time, time 

management, lack of motivation, a lack of social 
support, feeling like you shouldn’t just sit around, 
should take care of others); Cancer-related barriers 
(e.g., fatigue, pain); Program-related barriers (e.g., not 
knowing if you are doing it right, disliking sharing); also 
positive factors such as peer support and satisfaction 

with instructors aided practice 

(Wigelsworth & 
Quinn, 2020) 

10 Teachers 

Qualitative; 

Cross-sectional 

UK 

Coping strategy, a more positive classroom, 
academic attainment, time constraints, religious 

conflict, misconceptions, e.g., being hippy or having 
poor mental health and the stigma attached to that; 

universal approach (whole school) 

(Baydoun et 
al., 2021) 

1811 Adult cancer survivors 
Systematic 

review 
International More research is needed. 

(Canby et al., 
2021) 

96 MAge = 40.39  
Quantitative; 

Longitudinal 

US 
Conscientiousness, openness, depressive symptoms, 

attendance, and therapeutic factors 

(Eddy et al., 
2021) 

5 
MAge =44.2 

Police officers 

Qualitative; 

Cross-sectional 

US 
facilitator encouragement and enthusiasm; 

adaptations: informal exercises are easier; booster 
session 
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Authors N Population Design Location 

Determinants of (Intention to) Practice 

Categories: mental health, personality, gender, RAA, 
context, time 

(Martin et al., 
2021) 

39 
College students in health 

professions 

Mixed methods; 

Cross-sectional 

US 
Stress and anxiety; lack of time; positive attitudes 
and norms (average levels, no relationship with 

practice or intention analyzed) 

(Osin & 
Turilina, 2021) 

175 MAge =30 
Quantitative; 
Longitudinal 

Russia 
Facilitators: Independence/autonomy (as trait), 

mindfulness Barriers: rumination, low self-regulation 

(Beattie, 
Konttinen, et 
al., 2022) 

1646 Age range: 12-15 
Quantitative; 
Longitudinal Finland 

RAA; all predictors except self-efficacy are 
significant 

(Beattie, 
Hankonen, et 
al., 2022) 

3134 Age range: 12-15 

Quantitative; 
Longitudinal 

Finland 

RAA; most commonly to least commonly chosen 
reasons not to practice:  lack of perceived 

helpfulness, no felt need, boringness, forgetting, 
being busy, and difficulty; similar to relaxation 

practice 

(Montero-
Marin, Hinze, 
et al., 2022) 

(pre-print) 

4232 
MAge =12.2 

Age range: 11-13 

Quantitative; 
Longitudinal 

UK 

Gender (female +), dose (+), mindfulness training 
quality (+), socio-emotional learning ethos (-) 

Not: age, ethnicity, risk of mental health problems, 
teacher factors, other school factors, fidelity, or reach 
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1.3.2 THE REASONED ACTION APPROACH 

Some of the past research on mindfulness practice behavior used constructs from the 

reasoned action approach/theory of planned behavior. To summarize, some social 

cognitive variables have had support albeit inconsistently in these cross-sectional studies. 

While results were not unanimous, overall, attitudes toward the behavior, perceived 

norms, and past use have been found to be associated with uptake, but perceived behavioral 

control and perceived barriers have been less often (Bistricky et al., 2018; Erbe et al., 2019, 

2020; Lederer & Middlestadt, 2014; Rizer et al., 2016). Two studies by Erbe and colleagues 

have specifically focused on the reasoned action approach in the context of adolescents’ 

meditation practice in a school setting, and these are the most pertinent to the current 

dissertation. The first of these is a qualitative salient beliefs elicitation study (Erbe et al., 

2020), which found that participants believed meditation is beneficial and socially 

acceptable, but time-consuming. A second cross-sectional study (Erbe et al., 2019) found 

that attitudes toward the behavior and perceived norms were associated with intention to 

practice, but not self-efficacy. The Health Belief Model has also been used in some past 

research on mindfulness practice and motivation (Bistricky et al., 2018; Rizer et al., 2016), 

and it includes some concepts similar to those in the reasoned action approach, e.g., 

perceived benefits and barriers. Malinowski (2012, 2013a) has presented a model specific 

to mindfulness practice that includes motivational factors, i.e., motivation, intention, 

expectations, and attitudes, along with mindfulness practice effects.  

1.3.3 GENDER 

The RAA acknowledges that its model can be influenced by a variety of background factors 

comprising social, individual, and informative factors (Fishbein & Ajzen, 2010).  Key 

background factors include behavioral skills and environmental opportunities, which 

school-based mindfulness programs provide. Another one of these factors is gender. 

Among different populations, most often no gender differences have been found, but the 

evidence is mixed (Bork, 2017; Delmonte, 1984; Kabat-Zinn & Chapman-Waldrop, 1988; 

Montero-Marin, Hinze, et al., 2022; Olano et al., 2015; Whitford & Warren, 2019; A. 

Williams et al., 2012); by contrast, the existent evidence shows gender differences in the 

attainment of benefits from mindfulness practice (Kang et al., 2018; Rojiani et al., 2017). 

In this sample, gender differences could influence social cognitions about the behavior, 

which influence uptake of the behavior.  

1.3.4 LINGUOCULTURAL GROUP 

Similarly, cultural psychosocial differences could affect how mental health promotion is 

received. Culture could determine whether it is perceived to be something in-group 

members do or approve of. In other words, it could influence how foreign mindfulness 

practice is perceived to be or how it is accepted by peers or authority figures who are 

significant to the person in question (Rietschel, 2016; A. Williams et al., 2011). There may 
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also be certain cultural groups to whom mindfulness practice is more acceptable. Tailoring 

interventions for different groups has been recommended (Tenfelde et al., 2018).  The 

Finnish population is culturally divided by language with 87% of the population speaking 

Finnish, 5% Swedish, less than 0.1% Sámi, and 8% another language. (Sámi is a group of 

indigenous languages spoken predominantly in the north.) In the year 1900, 87% spoke 

Finnish, 13% spoke Swedish, 0.1% spoke Sámi, and 0.3% spoke another language (Väestö, 

2020). Consequently, the 8% of other language speakers largely represent those with an 

immigrant background. While it is debated to what extent Swedish-speakers lived in 

Finland beforehand, sometime around the 13th century Swedish crusades conquered much 

of modern-day Finland, and Finland became part of the Swedish kingdom until the 19th 

century (Line, 2016; Östman & Mattfolk, 2011). Historically, Swedish-speakers have had a 

higher socio-economic status in Finland, although the disparity has diminished (Dutton et 

al., 2016; Hyyppä & Mäki, 2001; Sjöholm, 2004). Swedish-speakers still have some 

advantages, e.g., longer active lifespans, which may be explained by greater social capital, 

greater social effectiveness, a greater senses of mastery and coherence, lower divorce rates, 

lower mortality (partially explained by higher socioeconomic status), and better general 

health (not explained by socioeconomic status) by several measures (Dutton et al., 2016; 

Finnäs, 1997; Hyyppä & Mäki, 2001, 2003; Paljärvi et al., 2009; Suominen et al., 2000; 

Volanen et al., 2006). In addition, Swedish-speaking adolescents report greater classmate 

and teacher support (Simonsen et al., 2020). However, Finnish speakers have been found 

to have higher intelligence (Dutton et al., 2016). A better understanding of whether 

subgroups respond differently to the intervention would enable tailoring of the 

intervention, making interventions more successful to all groups and avoiding inequitable 

outcomes. 

1.3.5 INITIAL MENTAL HEALTH 

Initial mental health is another background factor involved in potentially influencing 

practice behavior. As previous research implies (see below), there are two bidirectional 

hypotheses on how it could influence behavior. On one hand, poor initial mental health 

could be a reason for practicing mental health fortifying techniques. On the other hand, 

certain mental health problems may make it harder to achieve mindfulness goals and make 

people believe that nothing can help them. Those with physical or mental health concerns 

say that they are motivated to practice but fail to attain high practice frequencies (Banerjee 

et al., 2017; Barrett et al., 2019; Crane & Williams, 2010; Kabat-Zinn & Chapman-Waldrop, 

1988; Laurie & Blandford, 2016; P. Williams et al., 1976). Goldberg et al. (2020) found that 

negative affect negatively predicts amount and frequency of practice day-to-day. Most 

youth with mental health problems do not try to find help (Gulliver et al., 2010). Those 

suffering from mental health problems may feel that they are helpless, i.e., that there is 

nothing they can do to improve their situation (Seligman, 1974). Disbelieving that anything 

can help, they might not be motivated to practice mindfulness. Bistricky et al. (2018) and 

Rizer et al. (2016) found that mental health problem severity is not related to intention to 

https://www.zotero.org/google-docs/?MvDyRy
https://www.zotero.org/google-docs/?wd62sg
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practice or practice itself. Therefore, initial mental health could potentially be a facilitating 

and/or inhibiting factor. Most of the past research does not focus on youth so the research 

on the question of how initial mental health will affect mindfulness practice among youth 

is even more needed. 

1.3.6 OTHER FACTORS 

There is also some research on other factors that could influence mindfulness practice, 

which are not further examined in this dissertation. I will just give a short overview of them 

here (but more information can be found in Table 1). The earliest research investigated 

personality as a predictor of mindfulness practice with neuroticism being the one 

personality trait continually associated with motivation to practice 

mindfulness/meditation, while not with practice itself (Delmonte, 1980, 1984, 1988; 

Stanley et al., 2011; Whitford & Warren, 2019; A. Williams et al., 2012). Some other studies 

have found that emotion regulation/coping facilitates mindfulness practice (Lynch, 2004; 

Sharma, 2013). Length of the mindfulness exercises and perceived time constraints have 

also been explored as factors influencing the mindfulness practice, although there is not 

enough research yet to shed light on the intricacies of these factors, i.e., what the optimal 

length of an exercise for a certain group is (Banerjee et al., 2017; Berghoff et al., 2017; 

Laurie & Blandford, 2016; Lomas et al., 2014; Malarkey et al., 2013). In a couple studies 

with adolescents, self-control, mediated by habits, and action planning predicted 

mindfulness practice (Galla et al., 2016; Galla & Duckworth, 2015). There are also a couple 

scales of inhibitors and determinants of mindfulness practice. The Early Meditation 

Hindrances Scale categorized items into doubt, agitation, and positivity (Russ et al., 2017). 

The Determinants of Meditation Practice Inventory categorized items into 

perceptions/misconceptions about meditation, pragmatic concerns, and sociocultural 

beliefs (Hunt et al., 2020; Rietschel, 2016; Whitford & Warren, 2019; A. Williams et al., 

2011, 2012). These two scales have some overlap with the RAA. 

1.4 TYPE OF MENTAL HEALTH-PROMOTING PRACTICE 

To my knowledge, there is no past research on explaining the motivation for and the 

uptake of relaxation techniques. There is one study on the adoption and maintenance of 

a mindfulness and relaxation app for cancer patients, but as the app combines both 

practices, it is impossible to know if there are differences between the two practices 

(Mikolasek et al., 2018). It is possible that differing perceptions of relaxation and 

mindfulness exercises may affect the social cognitive variables and their relationships 

with intention and practice. Relaxation exercises, for example, may be perceived as easier 

and more pleasant, while mindfulness exercises are more effortful and may not be 

pleasant to all practitioners, especially beginners. In other words, attitudes toward the 

behavior or self-efficacy may differ between the two types of techniques. In addition, the 
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perceived norms may differ, e.g., mindfulness practice may be more foreign and less 

normal than relaxation practice. Mindfulness has been perceived as hippie or new age in 

past research (Gryffin et al., 2014; Wigelsworth & Quinn, 2020), while relaxation practice 

may be seen as neutral. One older, small study found that progressive relaxation was more 

fitting than meditation for those without focusing skills (Weinstein & Smith, 1992); this 

study suggests that those without focusing skills may be more likely to take up relaxation 

exercises. Another older, small study found that people suffering from anxiety have 

similarly positive outcome expectations about progressive relaxation and meditation 

(Lehrer et al., 1983). However, the evidence is sparse. Due to the dearth of past research, 

it is worthwhile to check whether there are any differences between types of techniques, 

which may suggest how generalizable the results are to different types of mental health-

promoting techniques. 

1.5 INSPECTING VARIATION IN RESPONSE TO INTERVENTIONS 

Understanding diverse psychological responses to health promotion interventions can 

contribute to better understanding (non)effectiveness and developing more effective 

interventions (Moore et al., 2015). Usually, such processes are investigated as overall 

means, reflecting average responses in the whole sample; however, there may be 

heterogeneity of effects that should not be ignored (Davidoff, 2009; Dunn & Bentall, 

2007). Intervention evaluations could make use of subgroup analyses, investigating 

different types of responses to interventions. While path models show the overall 

explanatory power of the reasoned action approach in the sample, they do not show much 

about differences in responses. It is unlikely that everyone responds in the same way to 

the intervention. There may not even be one individual who responds exactly as the 

overall average does. One way in order to see whether there are different response 

patterns or types of respondent is to do a latent profile analysis (Demment et al., 2014). 

Latent profile analyses produce a specified number of different patterns or types in the 

data that are called profiles or classes (Masyn, 2013). Response classes could reveal not 

only those with very positive or very negative responses across the board, but also those 

who responded differently to different aspects, e.g., positively in one aspect, negatively in 

another, and moderately in a third. 
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2 AIMS 

 
Figure 2 Overview of the aims in this dissertation 

 

This dissertation uses a large sample to investigate how adolescents responded to being 

taught mental health-promoting techniques in interventions. The primary purpose of the 

trial was to investigate the comparative effectiveness of a mindfulness intervention over 

a relaxation intervention (an active control arm) and no treatment (Volanen et al., 2016).  

The co-primary outcomes studied were resilience, depressive symptoms, and socio-

emotional functioning (divided into internalization and externalization of difficulties in 

my doctoral work). To better discover how mental health techniques may benefit 

adolescents and for adolescents to experience any benefits, there first needs to be practice. 

Therefore, this doctoral study seeks to extend the previous literature by examining why 

adolescents practiced (or more often, did not practice). It does so in four aims illustrated 

in Figure 2 and elaborated below. 

2.1 EXPLAIN UPTAKE OF MINDFULNESS PRACTICE 

The first aim of this dissertation is to investigate predictors of mindfulness practice 

among adolescents who took part in a nine-week mindfulness intervention 

(Publications I & II). Predictors are derived primarily from the reasoned action 

approach (as presented in Figure 1). Attitudes toward the behavior, perceived norms, 

self-efficacy are examined as predictors of intention, and intention along with 

descriptive norms and self-efficacy are seen as core determinants of behavior (i.e., 



40 

mindfulness practice). These social cognitive variables at 10 weeks are examined as 

predictors of practice at 10 weeks and 26 weeks. In addition, initial mental health (at 0 

weeks), which may serve as both a motivator and an inhibitor of mindfulness practice, 

is evaluated as a predictor. Finally, participants’ reasons for not practicing are analyzed. 

2.1.1 RESEARCH QUESTIONS 

I. Among adolescents who took part in a nine-week mindfulness intervention, do 

the following predict mindfulness practice at 10 and 26 weeks?  

A. Social cognitive factors 

B. Initial mental health 

II. What reasons do the youth most often self-report for non-practice? 

2.2 EXTRACT & IDENTIFY ANY DISTINCT RESPONSE CLASSES 

To complement the sample averages from Aim 1, which can mask subgroup variation, the 

second aim is to investigate what latent classes there may be in social cognition and 

practice (Publication II). Positive and negative attitudes toward the behavior, descriptive 

and injunctive norms, self-efficacy, and intention at 10 weeks are analyzed in one analysis. 

Practice trajectories at 0 weeks, 10 weeks, and 26 weeks are analyzed in another analysis. 

2.2.1 RESEARCH QUESTIONS 

III. Are there distinct social cognitive response types immediately post-

intervention? 

IV. Are there distinct trajectories of mindfulness practice from baseline to six 

months? 

V. If the response classes in the previous two research questions are found, are the 

two sets of classes associated with each other? 

VI. Are any found response classes related to resilience, depressive symptoms, or 

internalization and externalization of difficulties across time? 

2.3 EXAMINE DEMOGRAPHIC AND ARM COMPARISONS 

To further describe the sample and findings, demographic, i.e., gender and linguocultural 

group, and relaxation and mindfulness arm differences are investigated in the motivation 

and uptake of practice. Gender differences are analyzed in the levels of social cognitive 

and practice variables and in the path models (Publication I) and latent classes 

(Publication II). In addition, linguocultural differences are analyzed in the latent classes. 

Linguocultural groups are defined by native language: Finnish, Swedish, or other 

(Publication II). Uptake pathways and mean differences in key social cognitive and 

behavioral variables are compared between arms to see if uptake is similar to another 

mental health-promotion technique (Publication III).  
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2.3.1 RESEARCH QUESTIONS 

VII. Are there differences between girls and boys in the following areas? 

A. Levels of social cognitive and practice variables across time and initial 

mental health 

B. Theoretical relationships 

C. Latent response types 

VIII. Are there associations among linguocultural groups and response types? 

IX. Are there differences between arms in the following areas? 

A. Levels of social cognitive and practice variables across time 

B. Theoretical relationships 

C. Reasons for not practicing and benefits experienced 

D. Is there additional information about reasons the participants did not 

practice and the benefits they received from practicing in the open 

responses?  

2.4 EXPLORE HOW TO INCREASE MINDFULNESS PRACTICE 

WITH THEORY AND DATA 

Finally with the data on what leads to mindfulness practice from the first aim, the last aim 

is to investigate how to increase mindfulness practice among adolescents using a small 

booster intervention (Publication IV). The development of the booster was based on an 

analysis of Reasoned Action Approach predictors in an earlier batch of the trial. Based on 

the results of this analysis, the booster intervention is designed to target the predictors of 

practice and the reasons most often chosen for not practicing. 

2.4.1 RESEARCH QUESTIONS 

X. How can a booster intervention be designed based on theory and data? 

XI. Do the social cognitive and practice variables differ between the booster and the 

control across time? 

3 METHOD 

3.1 HEALTHY LEARNING MIND TRIAL 

The data used in this dissertation is from a cluster-randomized controlled trial, which 

tested the Healthy Learning Mind (in Finnish: Terve Oppiva Mieli; in Swedish: Det 

välmående och lärande sinnet) program. The trial included an active experimental arm, 

which taught mindfulness practices, an active control arm, which taught relaxation 

practices, and a non-treatment control arm. The trial was conducted in 210 classes at 56 

schools in southern Finland. The trial was conducted in four batches over the course from 
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spring 2014 to spring 2016. Full surveys were given at baseline, about a week after the 

program finished, and 26 and 52 weeks after the start of the program. For more 

information about the trial, please see the trial protocol (Volanen et al., 2016), baseline 

comparisons (Lassander et al., 2022), and the evaluations of the program’s benefits 

(Lassander et al., 2020, 2021; Saarinen et al., 2022; Volanen et al., 2020). 

3.1.1 PARTICIPANTS 

The total trial included 3519 participants with 1646 in the mindfulness arm (804 girls & 

835 boys) and 1488 (754 girls & 727 boys) in the relaxation arm. (The rest were in a non-

treatment arm, which was not used in this dissertation.) In the mindfulness arm, 966 

reported Finnish as their native language, 160 reported Swedish as their native language, 

and 101 reported another native language. These figures are displayed visually as 

percentages in Figure 3. Participants were aged 12-15 and attending sixth, seventh, or  

eighth grade. The within trial cRCT included 177 participants in the control and 152 in the 

experimental arm, i.e., the booster intervention. 

Figure 3 Percentages of participants by arm, native language, and gender 

 

3.1.2 THE INTERVENTIONS 

For both arms, the program was presented as a well-being learning program and 

consisted of nine 45-minute sessions over the course of nine weeks. Participants were 

recommended to practice for about 3-15 minutes per session, 5-6 times per week. The 

sessions were taught by experienced external facilitators.  

https://www.zotero.org/google-docs/?PxWERs
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3.1.2.1 The mindfulness intervention 

The mindfulness lessons were based on the .b (Stop and Breathe) curriculum 

(Mindfulness in Schools Project, 2021). The .b curriculum was developed by researchers 

at the universities of Exeter, Oxford, and Cambridge and veteran teachers. It was designed 

to enhance 11-18 year-olds’ affective awareness and regulation, and attention span and 

regulation. Mindfulness exercises (the target behavior) included observing thoughts and 

bodily sensations (e.g., body scans), counting breaths, and mindful walking and eating. A 

prior study on its effectiveness was promising (Kuyken et al., 2013). 

3.1.2.1 The relaxation intervention 

The relaxation intervention was based on a program called “Chilla” and co-designed with 

Folkhälsan Förbundet. Lessons consisted of two parts: practice and discussion. 

Relaxation exercises (the target behavior) included yoga, massage, visualization, 

progressive muscle relaxation, breathing, regaining energy with a short break, and 

choosing an emotion for the day. Discussion topics included, brainstorming about sleep, 

stress, the advantages and disadvantages of smartphones, relaxation, attitudes, and food.  

3.1.3 WITHIN-TRIAL CRCT 

During the third batch in 2015, there was a within-trial cluster-randomized controlled 

trial. The trial consisted of a booster intervention designed to increase practice and a 

control that received more time in the mindfulness intervention. The booster intervention 

activities were developed using theory and empirical evidence. Theoretical predictors of 

practice were analyzed using preliminary data from the first batch of the trial. The results 

of this analysis informed the design of the booster intervention. The booster was 

administered at the end of the last two sessions and totaled 15 minutes. A description of 

the booster intervention according to the TIDieR checklist (Johnston, 2014) is available 

in Publication IV. 

3.2 MEASURES 

Details on all the measures used in this dissertation are described in Table 2; I will only 

describe in the text here where more detail is required. The measures of mental health 

used to predict practice uptake are the same that were used to assess the effectiveness of 

the mindfulness intervention: depressive symptoms, resilience, and externalization and 

internalization. (These last two variables were summed into the total social-emotional 

functioning score in the effectiveness study (Volanen et al., 2020.)) Outcome expectations 

(corresponding to attitudes toward the behavior) measured in the survey are instrumental 

rather than experimental, and the perceived behavioral control/self-efficacy   
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Table 2 Description of the measures  

Measures Week 
of 
Survey 

Type of 
Score 

# of 
Items 

Example of an item Min Max Type of Scale Reference 

Depressive 
Symptoms 

0 
Sum 
Score 

12 
How satisfied or dissatisfied 

are you with your life? 
 

0 39 

5 varying 
multiple choice 

answers 
corresponding 

to each 
question 

Short form of Beck’s 
Depression Inventory 
(Kaltiala-Heino et al., 
1999; Kosunen et al., 

2003) 

Resilience 0 
Sum 
Score 

14 I usually take things in stride. 14 98 

7-point Likert 
Scale from 
“Disagree 

strongly” to 
“Agree 

strongly” 

The short version of the 
Resilience Scale (RS-
14(Losoi et al., 2013; 

Wagnild & Young, 1993) 

Internalization of 
Difficulties 

0 
Sum 
Score 

10 
I am nervous in new 

situations. I easily lose 
confidence. 

0 20 

3-point Likert 
Scale from 
“Not true” to 

“Certainly true” 

Strengths & Difficulties 
Questionnaire (A. 

Goodman, 2014, 2015; 
A. Goodman et al., 
2010; R. Goodman, 

1997, 2001; 
Koskelainen et al., 

2000) 

Externalization of 
Difficulties 

0 
Sum 
Score 

10 
I fight a lot. I can make other 

people do what I want. 
0 20 

3-point Likert 
Scale from 
“Not true” to 

“Certainly true” 
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Measures Week 
of 
Survey 

Type of 
Score 

# of 
Items 

Example Min Max Type of Scale Reference 

Positive  
Outcome 
Expectations→ 
Positive Attitudes 
toward the 
Behavior 

0, 10, & 
26 

Mean 
Score 

4 

The ability to relax and calm 
my mind when I’m stressed, 
nervous or anxious… Can 

help me learn. 

1 5 

5-point Likert 
Scale from 

“Totally 
disagree” to 

“Totally agree” 

(Francis et al., 2004) 

Negative 
Outcome 
Expectations→ 
Negative 
Attitudes toward 
the Behavior 

10 & 26 
Mean 
Score 

2 

The ability to relax and calm 
my mind when I’m stressed, 
nervous or anxious… Does 

not help me in any way. 

1 5 

5-point Likert 
Scale from 

“Totally 
disagree” to 

“Totally agree” 

(Francis et al., 2004) 

Control Beliefs→ 
Self-Efficacy 

0, 10, & 
26 

Mean 
Score 

4 

I think I can calm my mind, 
even when… I have to 

perform in sports, music, etc. 
outside school. 

1 4 

4-point Likert 
Scale from 

“I am certain I 
cannot” to “I 
am certain I 

can” 

(Francis et al., 2004) 

Normative 
Beliefs→ 
Injunctive Norms 

10 & 26 
Mean 
Score 

2 
My parents think it is OK that 

I do the home exercises. 
1 5 

5-point Likert 
Scale from 

“Totally 
disagree” to 

“Totally agree” 

(Francis et al., 2004) 
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Measures Week 
of 
Survey 

Type of 
Score 

# of 
Items 

Example Min Max Type of 
Scale 

Reference 

Normative 
Beliefs→ 
Descriptive 
Norm 

10 & 26 Single Item 1 
My friends do some of the 

exercises we learned 
1 5 

5-point Likert 
Scale from 

“Totally 
disagree” to 

“Totally 
agree” 

(Francis et al., 2004) 

Intention 10 & 26 Single Item 1 

During the next months, I will 
use the exercises I have 

learned to relax and calm my 
mind. 

1 7 

7-point Likert 
Scale from 

“Totally 
disagree” to 

“Totally 
agree” 

(Francis et al., 2004) 

Reasons for Not 
Practicing 

26 & 52 Categorical 7 

I have not done mindfulness 
exercises because 

… 
I have not needed the 

exercises. 

1 7 Binary Original 

Benefits 
Experienced 

26 & 52 
Single 
Items 

9 
Because of the doing the 

[mindfulness or relaxation] 
exercises I…Sleep better. 

1 5 

5-point Likert 
Scale from 
“Not true at 
all” to “Very 

true” 

Original 
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Measures Week 
of 
Survey 

Type of 
Score 

# of 
Items 

Example Min Max Type of 
Scale 

Reference 

Mindfulness 
Practice 
Weeks 1-9 

10 
Mean 
Score 

11 

Did you do any home 
exercises during the 

programme, and how often? 
I practiced… BEDITATION 

(body-scan) 

1 6 

6-point scale 
ranging from 
“Not once” to 
“Almost every 
day or every 

day” 

Original 

Relaxation 
Practice 
Weeks 1-9 

10 
Mean 
Score 

3 

Did you do any home 
exercises during the 

programme, and how often? 
I practiced… Relaxation 

through imagery 
(e.g. the Beach -exercise) 

1 6 

6-point scale 
ranging from 
“Not once” to 
“Almost every 
day or every 

day” 

Original 

Use of a 
Mindfulness 
Exercise to 
Relax 

0, 
10, 
26, 
& 
52 

Single 
Item 

1 

How often do you do one of 
the following activities to 

relax? 
… 

4. I do a mindfulness exercise 

1 4 

4-point Likert 
Scale from 

“Not at all” to 
“Often” 

Original 

Use of a 
Relaxation 
Exercise to 
Relax 

0, 
10, 
26, 
& 
52 

Single 
Item 

1 

How often do you do one of 
the following activities to 

relax? 
… 

3. I do a relaxation or 
breathing exercise 

1 4 

4-point Likert 
Scale from 

“Not at all” to 
“Often” 

Original 
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Measures Week 
of 
Survey 

Type of 
Score 

# of 
Items 

Example Min Max Type of 
Scale 

Reference 

Mindfulness 
Practice 
Weeks 
10-26 
& 
27-52 
 26 

& 
52 

 

Single 
Items 

 

2 
 

During the past half year (the 
time after the Well-being 

Learning Programme), I did 
the following exercises at 
home… Short breathing 

exercises that lasted under 
10 minutes (E.g., FOFBOC, 

.b, breathing 7/11) 1 
 

5 
 

5-point scale 
ranging from 
“Not once” to 
“Many times a 

day” 

Original 
Mindfulness 
Practice  
Weeks  
23-26 
& 
49-52 

During the past one month 
(four weeks), I did the 

following exercises at home… 
Long breathing exercises that 

lasted over 10 minutes 
(Beditation, Feeling my feet 

on the floor) 

Relaxation 
Practice 
Weeks 
10-26 
& 
27-52 
 

26 
& 
52 

 

Single 
Items 

 

2 
 

During the past half year (the 
time after the Well-being 

Learning Programme), I did 
the following exercises at 
home… Short relaxation 

exercises that lasted under 
10 minutes 1 

 
5 
 

5-point scale 
ranging from 
“Not once” to 
“Many times a 

day” 

Original Relaxation 
Practice  
Weeks  
23-26 
& 
49-52 

During the past one month 
(four weeks), I did the 

following exercises at home… 
Long relaxation exercises that 

lasted over 10 minutes 
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measurement consists of the capacity element. Outcome expectations were divided into 

negative and positive variables after a factor analysis found they loaded on different 

factors. Both injunctive and descriptive normative beliefs were assessed. There are several 

different measures of practice. One is a simple single-item measure which asks if 

participants use mindfulness exercises to relax. This is the only practice measure at 

baseline; the other measures specify practice of the exercises taught in the intervention. 

The measures also differ at ten weeks and at the later follow-ups, because it was thought 

that participants would be better able to remember the names of the specific exercises at 

ten weeks than at the later follow-ups.  

3.3 DATA ANALYSES 

Throughout the sub-studies, in response to appeals to justify p cut-off values (Lakens et 

al., 2018), I used p ≤ .01 instead of the common p ≤ .05 due to our large sample size. In 

addition, when conducting multiple comparisons, I applied Holm-Bonferroni Sequential 

Corrections. In evaluating the normality of the variables, I referred to Finney and 

DiStefano’s (2013) skewness (>2) and kurtosis (>7) cut-offs and histograms. 

3.3.1 AIM 1: EXPLAIN UPTAKE OF MINDFULNESS PRACTICE  

While the trial was ongoing, I did a logistic regression analysis on the first batch of the 

trial to discover the strength of tentative determinants of mindfulness practice in the 

preliminary data. Practice at 6 months and intention were found to violate the 

assumptions of normality so they were recoded into dichotomous, categorical variables 

using a median split. After the trial was over and all the data was available, I did path 

analyses for both the RAA model and the model with mental health as determinants. The 

RAA model was run for the different measures of practice. In the mindfulness versus 

relaxation arm analyses, the short-exercises-during-the-past-year practice measure was 

chosen since it had the lowest kurtosis and skewness scores. The path analyses were 

adjusted at both the grade level and the class level. To account for missing data, deviations 

from normality, and non-independence of observations, the Full Information Maximum 

Likelihood estimator with robust standard errors was used. Cohen’s (1992) 

recommendations for standardized regression coefficients (small= 0.20, medium=0.50, 

large= 0.80) were used to assess the size of the direct effects in the path models. To 

determine model fit, indices included the standardized root mean square residual 

(SRMSR), root mean square error of approximation (RMSEA), Tucker-Lewis Index (TLI), 

Comparative Fit Index (CFI), and chi-square statistic. SRMSR values ≤ 0.08, RMSEA 

values ≤ 0.06, TLI and CFI values ≥ 0.95 indicated good fit for the data (Hu & Bentler, 

1999). The frequencies are shown for reasons for not practicing. I used Mplus Version 7 

(Muthén & Muthén, Los Angeles, CA, USA) to conduct the path analyses and for all other 

analyses IBM SPSS Statistics 23-26. 
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3.3.2 AIM 2: EXTRACT & IDENTIFY ANY DISTINCT RESPONSE SUBGROUPS 

Two sets of latent profile analyses were conducted following guidance from Nylund-

Gibson and Choi (2018); one for the multi-component social cognitive responses and one 

for the behavioral trajectories. For each set, I tried different numbers of  classes ranging 

from one to seven. I then compared the different numbers of classes to see which were 

optimal based on the goodness of fit indices and the size (larger than 4%) and distinctness 

of the classes. I referred to the following goodness of fit indices: BIC, AIC, and SABIC 

(lower figures indicating superior fit), BLRT and VLMR-LRT p-values (non-significance 

indicating k-1 classes are a better fit), and entropy (higher is superior; at least >0.8). For 

these analyses, I used Mplus Version 7 (Muthén & Muthén, Los Angeles, CA, USA). 

Longitudinal multilevel models assessed the relationship of the classes with 

longitudinal outcome variables while accounting for higher level effects. Using guidance 

from UCLA (n.d.) and Field (2005), I first calculated intraclass correlations in order to 

evaluate which levels to keep in the models. I then conducted Bartlett’s and Levene’s tests 

of equality of variances to check the assumption of homogeneity. For those variables for 

which the assumption was not met, I transformed them and tested them again. After this 

step, I ran nine sets of models for each combination of continuous outcome variable and 

predicting class variable referring to the SPSS manual (2021), Kwok (2008), and Field 

(2018). 

3.3.3 AIM 3: EXAMINE DEMOGRAPHIC AND ARM COMPARISONS 

Independent t-tests assessed the mean differences in continuous variables between 1) 

girls and boys and 2) the mindfulness and relaxation arms. Paired t-tests assessed mean 

differences in continuous variables between time points. Mixed ANOVAs assessed the 

mean differences by time and group. Because practice variables were very positively 

skewed and dropout was high from 26-52 weeks (ca. 45% for all practice variables), mixed 

ANOVAs were not performed with them.  

Chi-square tests (and additionally Bayes factors, and odds ratios) assessed 

associations in categorical variables, i.e., reasons for not practicing, gender, classes, and 

linguocultural group. The significance cut-off for standardized residuals ±2.58 (p < .01). 

To evaluate group differences in the associations of the path models, a Satorra-Bentler 

scaled chi-square difference test was used with a MLR scaling correction factor. That is, 

the chi-square statistic of the unconstrained model (with the regression paths allowed to 

vary freely) was contrasted with the chi-square statistic of the constrained model (with 

the regression paths forced to be similar). For my sensitivity analyses, I used SPSS to 

impute five datasets with which chi-square analyses were conducted and pooled. 

I used Cohen’s (1988) recommendations to evaluate effect sizes. Mplus Version 7 

(Muthén & Muthén, Los Angeles, CA, USA) was used to run the multi-group path 

analyses. All other analyses were conducted in IBM SPSS Statistics 24-26. Effect sizes not 



51 

given by SPSS were calculated with online calculators (Stangroom, 2021; Wilson, 2018; 

Wiseheart, 2018). 

For the open responses, I followed a data-driven approach. I gathered all 

responses and familiarized myself with the data. Next, I distinguished the novel 

responses from responses that could be coded as one of the listed reasons or benefits. 

Then from the novel responses, I looked for similar responses and coded them. The 

tables present the frequencies of certain responses. As responses were few and short, the 

next level of themes was not deemed necessary to add.  

3.3.4 AIM 4: EXPLORE HOW TO INCREASE MINDFULNESS PRACTICE WITH 

THEORY AND DATA 

To analyze baseline differences between the control and booster, I used independent 

samples t-tests (for normally distributed variables), Mann-Whitney U tests, and chi-

square tests. I examined within-group changes in outcomes with paired t-tests for 

normally distributed variables and Wilcoxon signed-rank tests for non-normally 

distributed variables. For normally distributed variables for which baseline and ten week 

data were available, I used mixed within-between ANOVA tests to assess differences in  

trajectories between the booster and control groups over time. For non-normally 

distributed variables, I calculated change scores, recoded the change scores into variables 

with two to three categories, and then analyzed them in chi-square tests. To examine 

between group differences at ten weeks for variables for which no baseline data was 

available, I used Mann-Whitney U tests. 

3.3.5 MISSING DATA ANALYSES 

The Healthy Learning Mind dataset has missing data, mostly at follow-ups, but also at 

earlier time points. In the mindfulness arm, 26% of boys and 22% of girls were missing 

data on all relevant 10-and-26-week variables. These participants were less likely to be 

sixth or eighth graders than seventh graders (χ2(2) = 91.73, p < .001, V = .24), had lower 

internalization (F(1,1644) = 273.73, p < .001, η2 = .143), and had higher externalization 

(F(1,1221) = 8.78, p = .003, η2 = .007) mean scores at baseline. By contrast, resilience 

(F(1,1226) = 0.67, p = .413, η2 = .001), depressive symptoms (F(1,1160) = 3.11, p = .078, 

η2 = .003), and gender (χ2(1) = 4.73, p = .030, ϕ  = .05) were not significantly associated 

with having missing data. The most important social cognitive variables were not 

available at baseline so I did not conduct these analyses with them. At 52 weeks, the most 

important variables were the practice variables for those, missing data was at around 68% 

for boys and 61% for girls. For this reason, we chose to use the 26-week measure over the 

52-week measure in most of our analyses. I also conducted sensitivity analyses using 

multiple imputation for some chi-square analyses in which missing data was not handled 

by full information maximum likelihood estimation. These are detailed in their respective 

sections below, and more information can be found in Publication II. 
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4 RESULTS 

4.1 DESCRIPTIVE STATISTICS 

Table 3 Descriptive Statistics for Key Variables 

 

  

Week of Survey Mean 

(SD) 

  

  Total Girls Boys 

Positive Outcome Expectancies 

10 3.72 

(.86) 

3.72 

(.82) 

3.72 

(91) 

Negative Outcome Expectancies 

10 2.39 

(1.06) 

2.28 

(1.03) 

2.52* 

(1.09) 

Injunctive Norms 

10 3.68 

(1.04) 

3.87* 

(.99) 

3.49 

(1.05) 

Descriptive Norm 

10 2.46 

(1.10) 

2.38 

(1.05) 

2.56 

(1.14) 

Self-efficacy 

10 2.96 

(.61) 

2.89 

(.59) 

3.02* 

(.62) 

Intention 

10 3.55 

(1.88) 

3.65 

(1.86) 

3.45 

(1.89) 

Practice 

Wks 1-9 10 2.02 

(1.03) 

1.96 

(.91) 

2.09 

(1.14) 

Practice 

Wks 10-26 26 1.49 1.41 1.59* 
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Week of Survey Mean 

(SD) 

(.75) (.62) (.85) 

Practice 

Wks 22-26 26 1.32 

(.59) 

1.24 

(.45) 

1.41* 

(.69) 

Use of MF 

10 1.82 

(.86) 

1.72 

(.81) 

1.92* 

(.89) 

Use of MF 

26 1.60 

(.83) 

1.46 

(.74) 

1.74* 

(.90) 

Resilience 

0 77.09 

(11.35) 

76.79 

(11.59) 

77.39 

(11.11) 

Depressive Symptoms 

0 2.17 

(4.02) 

2.62* 

(4.31) 

1.71 

(3.65) 

Internalization 

0 4.86 

(3.35) 

5.21* 

(3.33) 

4.52 

(3.33) 

Externalization 

0 5.53 

(3.24) 

5.25 

(3.11) 

5.80 

(3.34) 

 
Note. This table was reproduced from Beattie et al. (2020).  

*Gender with significantly higher value at p<.01, corrected for multiple comparisons 

 

Table 3 contains the means and standard deviations for key variables. At ten weeks in the 

mindfulness arm, the social cognitive variables were on average slightly positive towards 

mindfulness for the most part. The mean level of positive attitudes toward the behavior 

was closest to “4. Agree a little” while negative attitudes toward the behavior were closest 

to “2. Disagree a little”. Injunctive norms approximate to “4. Agreed a little”, and the 
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descriptive norm was closest to “2.Disagree a little”. Perceived behavioral control was 

closest to the option “3. I probably can”. Intention was closest to “Neither agree nor 

disagree”. Consequently, for these determinants of practice, only descriptive norms and 

intention had valences that were not conducive to practice. 

 On the other hand, practice means tended to be low. For example, the averages for 

practice frequency  during weeks 10-26 and 23-26 both approximate “1. Not once”. (Felver 

et al., 2016; Zenner et al., 2014). More than 40% reported not practicing at all a week after 

the intervention, and almost 60% reported not practicing at all seventeen weeks after the 

intervention ended. Percentage distributions of practice frequency can be found on the 

Open Science Framework project page: https://osf.io/mu6fz/  

 As for initial mental health, the 12-15-year old students reported an average level 

of resilience that is at a “moderate” level according to Losoi et al. (2013), an average level 

of depressive symptoms that were absent or very mild (Kosunen et al., 2003), and average 

levels of internalization and externalization of difficulties that were both “close to 

average” (Goodman et al., 2010). Approximately 35% had less than moderate resilience. 

About 2% reported severe depressive symptoms, 5% moderate, and 7% mild. Circa 28% 

reported internalization of difficulties scores higher than average and 18% reported 

externalization of difficulties scores higher than average. 

4.2 EXPLAIN UPTAKE OF MINDFULNESS PRACTICE 

4.2.1 REGRESSION & PATH ANALYSES 

4.2.1.1 The reasoned action approach 

In the logistic regression analysis of the preliminary data form the first batch (Publication 

IV), neither attitudes (β = − .014; p = .943; OR= 0.986; 95% CI =0.664, 1.464), injunctive 

norms (β = − .112; p = .894; OR= 0.894; 95% CI =0.649, 1.232), perceived behavioral 

control (β = − .201; p = .408; OR= 0.818; 95% CI =0.507, 1.318), nor intention 

(β = − .529; p = .116; OR= 0.589; 95% CI =0.304, 1.141) predicted mindfulness practice. 

By contrast, descriptive norms did (β = .497; p = .002; OR= 1.643; 95% CI = 1.209, 2.234). 

The model (Nagelkerke’s R2 = .11) fit well (χ2(5) = 20.77, p = .001). Parametric linear 

regression analyses with non-dichotomized variables showed similar results, albeit in 

these analyses, intention significantly predicted mindfulness practice. 

In analysis of the complete dataset (Publication I), the largest effects were still 

found, but in addition, more appeared. The descriptive norm was the strongest predictor 

of intention,  and all the other determinants, i.e., negative and positive attitudes, and 

injunctive norms predicted intention with the exception of self-efficacy. Intention and 

descriptive norms but not self-efficacy predicted practice. The model explained a small 

but significant amount of the variance with the practice measure at 23-26 weeks. The 

https://osf.io/mu6fz/
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strength of the relationship between intention and practice decreased across time as 

practice was reported at later time points. Please see Figure 4 for more details. 

 

 

Figure 4 The reasoned action approach model with practice during weeks 10–26. 95% CI 

Note. This table was reproduced from Beattie et al. (2020). 

 

On the whole, the RAA model had adequate fit with the data. I also conducted 

analyses with the other practice measures; these results were predominantly similar, as 

were the results of models controlling for past behavior. See the original articles and the 

Open Science Framework project page for more details.  

4.2.1.2 Model with initial mental health 

Initial mental health did not have a relationship with practice (Publication I). Resilience, 

depressive symptoms, internalization of difficulties, and externalization of difficulties at 

baseline were not associated with any of the different measures of practice, e.g., practice 

during weeks 10–26. Please see Table 4 for details. Because the mental health model was 

a saturated model, i.e., a just-identified model with zero degrees of freedom, goodness of 

fit was not assessed.  
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Table 4 Initial Mental Health Predicting Practice at 10-26 Weeks 

 

  Practice 

Weeks 10-26 

  

  β 

(CI) 

p b 

(CI) 

p R2 p 

Resilience 

.06 

(-.03, .14) 

.225 .00 

(-.00, .01) 

.226     

Depressive Symptoms 

-.00 

(-.11, .11) 

.945 -.00 

(-.02, .02) 

.945     

Internalization 

.08 

(-.02, .20) 

.122 .02 

(-.01, .04) 

.125     

Externalization 

.03 

(-.07, .12) 

.603 .01 

(-.02, .03) 

.603     

R2 

        .01 .187 

Note. This table was reproduced from Beattie et al. (2020). 

4.2.2 SELF-REPORTED REASONS FOR NOT PRACTICING 

The reasons for not practicing mindfulness practice were, from most frequently chosen to 

least frequently chosen: unhelpfulness, forgetting, unnecessariness, boringness, 

difficulty. More detailed information can be found in Section 4.4.3 where reasons for not 

practicing mindfulness exercises are compared to reasons for not practicing relaxation 

exercises. 

4.3 EXTRACT & IDENTIFY ANY DISTINCT RESPONSE CLASSES 

Both the latent profile analyses of the social cognitive responses and the practice 

trajectories pointed to sets of five classes (Publication II). We arrived at five classes for 

each by considering both the fit indices and the meaningfulness and distinctiveness of the 
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classes. The five classes of social cognitive responses were, from largest to smallest in 

Table 5: 
 

Table 5 The Five Social Cognitive Classes 

 

Class Name Percentage Description 

Uncertain but Positive 40.2% Social cognition was on the whole positive about 
practicing mindfulness, but was uncertain about intending 
to practice 

Acceptable but No 18.8% Social Acceptability stood out as quite high compared to 
lower scores on other social cognitive variables 

Indifferent 16.8% Compared to the other classes, their social cognition was 
moderate 

Inclined 15.5% This class had the most positive social cognition and was 
the only class intending to practice 

Disinclined 8.6% This class had the most negative social cognition overall 

 

 

The five classes of practice trajectories were, from largest to smallest in Table 6:  

 
 

Table 6 The Five Practice Trajectory Classes 
 

Class Name Percentage Description 

Stable Low 52.1% This class did not practice much at all over the three time 
points 

Decreased from Seldom 25.8% This class reported some practice in the beginning, which 
decreased 

Decreased from 
Sometimes 

10.7% This class reported some practice in the beginning as well, 
but less, and it decreased as well 

Increased from Zero 6.8% This class reported no practice in the beginning but 
practice increasingly grew during & after the intervention 

Increased from Seldom 4.6% This class reported a little practice in the beginning and 
increased its practice 
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See Figures 5-6 for the average levels of each class on each of the relevant variables. 

 

 
Figure 5 The five social cognitive classes and their means on each social cognitive variable  

  

Note. Each variable was divided by the number of points on its scale. 95% CI. N=1157. This figure was reproduced 

from a submitted manuscript belonging to this dissertation. 

  

 

 
Figure 6  The five practice trajectory classes and their means at each time point   

 

Note. 95% CI. N=1316. This figure was reproduced from a submitted manuscript belonging to this dissertation. 

 

Next to find out about how these class sets relate to one another, the social 

cognitive and practice classes were tested for relationships with chi-square tests. There 

was a significant association between social cognitive classes and practice classes χ²(16) 

= 56.01, p < .001, V =.11. More specifically, three combinations were significant at p < .01. 
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The “Decreased from Sometimes” practice class was less likely to overlap with 

(Standardized Residual = -2.9; OR = 0.28) and the “Stable Low” class was more likely to 

overlap with the (Standardized Residual = 3.1; OR = 2.32) “Acceptable but No” social 

cognitive class. The third combination was that the “Decreased from Sometimes” practice 

class was more likely to overlap with the “Inclined” social cognitive class  (Standardized 

Residual = 3.2; OR = 2.35). Of these three associations, sensitivity analyses using multiple 

imputation only corroborated the association between the “Acceptable but No” and 

“Stable Low” classes. The chi square tests with gender and linguocultural group are shown 

in the next section. More details are shown in the original article. 

Finally, I used multilevel modelling to find out if there were any associations 

between the classes and the mental health outcomes while taking higher order effects into 

account and ameliorating some problems with missing data. The social cognitive classes 

were significantly associated with externalization (F(4, 1137.9)= 5.96, p < .001), 

depressive symptoms (F(4, 1100.2)= 6.50, p < .001), resilience (F(4, 1142.1)= 9.21, p < 

.001), and practice (F(4, 1975.0)= 52.22, p < .001) but were not with internalization (F(4, 

1142.0)= 1.64, p = .162). The practice classes were not significantly associated with 

externalization (F(4, 1251.3)= 1.73, p = .142), internalization (F(4, 1254.8)= 1.60, p = 

.172), depressive symptoms (F(4, 3201.0)= 0.41, p = .803), or resilience (F(4, 1272.0)= 

1.10, p = .356). Figures 7-8 illustrate the estimated marginal mean levels of 

externalization, internalization, depressive symptoms, resilience, and practice. As shown 

by the figures, there were only four significant differences in resilience: The “Disinclined” 

class was significantly less resilient than the “Acceptable but No” and “Inclined” classes, 

and the “Inclined” class was significantly more resilient than the “Indifferent” and 

“Uncertain but Positive” classes. For depressive symptoms, there were no significant 

differences among the social cognitive or practice classes except for the “Disinclined” 

social cognitive class, which had significantly higher depressive symptoms than all the 

other classes except the “Indifferent” class. For externalization, there were no significant 

differences among either the social cognitive or practice classes except for the 

“Disinclined” social cognitive class, which had higher externalization symptoms. For 

internalization, there were no significant differences among the social cognitive or 

practice classes.  For practice, the “Inclined” class practiced the most, the “Uncertain but 

Positive” class practiced the second most, the “Disinclined” and “Indifferent” classes 

practiced the third most, and the “Acceptable but No” class practiced the least.  
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Figure 7 Estimated Marginal Means of Mental Health by Social Cognitive Class with 95% CI’s  

Note. Estimated Marginal Means with 95% CI’s calculated at approximately eleven weeks with mental health and 

seventeen weeks with practice. This figure was reproduced from a submitted manuscript belonging to this dissertation. 

 

  

 
   
Figure 8 Estimated Marginal Means of Mental Health by Practice Class with 95% CI’s 
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Note.  Estimated Marginal Means with 95% CI’s calculated at approximately eleven weeks. Depressive symptoms are 

reciprocal transformed in this practice classes graph but not in the earlier social cognitive classes graph. This figure 

was reproduced from a submitted manuscript belonging to this dissertation. 

4.4  EXAMINE DEMOGRAPHIC AND ARM COMPARISONS 

4.4.1 GENDER 

In contrast to girls, boys reported significantly higher negative attitudes (d = 0.22), lower 

injunctive norms (d = -0.37), higher self-efficacy (d = 0.22), and lower levels of depressive 

symptoms (d = -0.22) and internalization of difficulties (d = -0.21). No gender differences 

were found in positive attitudes, descriptive norms, intention, resilience, or 

externalization of difficulties. Among the practice variables, boys reported more practice 

than girls with effect sizes ranging from d=.13-34. None of the gender differences were 

large. Similarly, there were no gender differences in the associations of the initial mental 

health path model or the RAA path model. The one pronounced difference was in 

attitudes; they were significantly related to intention for girls but not for boys. 

(Publication I) There were small significant relationships overall between social cognitive 

class and gender χ²(4) = 30.79, p < .001, V =.16 and practice class and gender χ²(4) = 

19.19, p = .001, V =.12. Nevertheless, there were no significant standardized residuals, i.e., 

no significant specific group combinations. Sensitivity analyses using multiple imputation 

came to the same results. (Publication II) 

4.4.2 LINGUOULTURAL GROUP 

There was a small-to-medium significant association between social cognitive class and 

native language  χ²(8) = 59.29, p < .001, V =.17. More specifically, standardized residuals 

were significant at p < .01 for three combinations. Native Swedish speakers were more 

likely to belong to the “Acceptable but No” social cognitive class (Standardized Residual 

= 4.0; OR = 2.42). Native other-language-speakers were more likely to belong to the 

“Inclined” social cognitive class (Standardized Residual = 4.8; OR = 3.97) and less likely 

to belong to the “Indifferent” social cognitive class (Standardized Residual = -2.6; OR = 

0.16). Sensitivity analyses using multiple imputation came to almost the same results, 

except the association between the other-language-speakers and the “Indifferent” class 

was not significant. 

In addition, there was also a small-to-medium significant relationship between 

practice class and native language χ²(8) = 39.75, p < .001, V =.13.  More specifically, 

standardized residuals were significant at p < .01 for two combinations. Native other-

language-speakers were less likely to belong to the “Stable Low” practice class 

(Standardized Residual = -2.8; OR = 0.35) and more likely to belong to the “Decreased 

from Sometimes” practice class (Standardized Residual = 3.9; OR = 3.12). See the original 

article for more details. Sensitivity analyses using multiple imputation came to almost the 

same results, except there was also an association between the other-language-speakers 
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and the “Increased from Zero” class. Notwithstanding these small differences, the 

sensitivity analyses still showed the same trends. Other-language-speakers were more 

likely to be inclined towards mindfulness practice and to have practiced at some point. 

(Publication II) 

4.4.3 MINDFULNESS VERSUS RELAXATION ARMS 

On average in response to positive attitudes toward the ability to relax and calm one’s 

mind, participants in both the active arms at 10 and 26 weeks agreed a little (4 on a scale 

from 1-5). To the negative attitudes toward the behavior, participants in both arms at 10 

and 26 weeks disagreed a little or neither agreed nor disagreed on average (2-3 on a scale 

from 1-5). To self-efficacy, participants in both arms at 10 and 26 weeks responded that 

they probably could calm their minds in the given situations (3 on scale from 1-4). To 

injunctive norms, participants in both arms at 10 and 26 weeks agreed a little or neither 

agreed nor disagreed on average (3-4 on scale from 1-5). To descriptive norms, 

participants in both arms at 10 and 26 weeks hovered around disagreeing (2 on a scale 

from 1-5). To intention, participants in both arms at 10 and 26 weeks disagreed a little on 

average (2-4 on a scale 1-7). Not practicing once was the median chosen response to all 

the practice items in both the mindfulness and relaxation arms with 63%-89% of 

participants choosing this response. 

While these findings show that there were not great differences between the arms, 

there were small differences at 10 weeks. Across the board, the mindfulness arm was more 

positively inclined than the relaxation arm; the mindfulness arm had higher positive 

attitudes (d=.16), lower negative attitudes (d=-.14), higher injunctive norms (d=.20), 

higher descriptive norms (d=.20), higher self-efficacy (d=.14),  and higher intention 

(d=.25). However, by 26 weeks, there were not statistically significant differences 

between the arms. Neither arm had significant changes from 10 to 26 weeks in positive or 

negative attitudes or self-efficacy (d=.00-.11). By contrast, both arms had significant 

decreases in injunctive and descriptive norms and intention (d=[-.10]- [-.54]). While 

immediately after the intervention 33.7% of respondents in the mindfulness arm and 

23.6% in the relaxation arm agreed fully/partially in the intention question, only 14.5% 

and 13.2% (respectively) did at the 26 weeks follow-up. This demonstrates the drop in the 

proportion of motivated individuals to engage in the mental health-promoting practices 

after some time without any boosters. The only interaction effects between time and 

group were found in descriptive norms (p<0.001) and intention (p=0.001); however, they 

were quite small (ηp2=.007 for both descriptive norms and intention). Practice of 

relaxation and mindfulness exercises did not decrease significantly except for short 

mindfulness exercises (r=-.16; Wilcoxon Signed-Rank Tests were used for practice 

variables because they had high skewness and kurtosis scores). The only significant 

difference between the arms was at 26 weeks when the relaxation participants reported 

practicing long and short exercises less often than mindfulness participants. Analyses 

were corrected for multiple comparisons. The relationships in the RAA model did not 
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 Table 7 Differences in Reasons for Not Practicing 

  Percentages Pearson’s  
Chi-Square 

Bayes 
factor01 

Odds 
Ratio 

Reasons for 
not 
practicing  

 Mindfulness Relaxation χ² df p 

I didn’t find 
them helpful 

26 
Weeks 41.7% 46.9% 5.419 1 .022 1.2 .08 

52 
Weeks 49.3% 47.5% .392 1 .562 11.3 1.05 

The 
exercises 
were too 
difficult 

26 
Weeks 3.5% 4.3% .915 1 .360 29.3 .80 

52 
Weeks 4.6% 5.6% .705 1 .432 22.1 .80 

I have 
forgotten to 
do the 
exercises 

26 
Weeks 27.6% 24.4% 2.597 1 .115 5.6 1.18 

52 
Weeks 26.9% 23.9% 1.442 1 .232 7.7 1.17 

I have been 
too busy to 
do the 
exercises 

26 
Weeks 19.6% 21.9% 1.721 1 .206 9.3 .87 

52 
Weeks 20.7% 25.6% 4.026 1 .047 2.2 .76 

I think the 
exercises 
are boring 

26 
Weeks 22.0% 25.8% 3.882 1 .053 3.0 .45 

52 
Weeks 26.6% 26.1% .043 1 .844 15.3 1.03 

I have not 
needed the 
exercises 

26 
Weeks 26.8% 29.3% 1.532 1 .233 9.3 .88 

52 
Weeks 26.3% 30.7% 2.907 1 .095 3.6 .80 

 

Note. Percentages are of those survey respondents in each group who chose that particular reason. This table was 

reproduced from a submitted manuscript belonging to this dissertation. 

 

differ across arms (Δχ2=6.97, p=.539). With regards to reasons for not practicing, 

participants in both arms reported not finding the exercises helpful most frequently. 

There were no differences between the arms when all the data was analyzed (see Table 7), 

but when straightliners were removed there were (straightliner analyses were performed 

for all analyses in Publication III); the mindfulness arm participants chose unhelpfulness, 

boringness, being too busy, and unnecessariness less often than the relaxation arm 

participants. Comparing responses to the item on benefits experienced from practicing at 

26  and 52 weeks, for both arms, the average benefits experienced did not reach 3 on a 

scale from 1-5. There were no significant changes over time or by time and group. The 

only differences were in experienced benefits at 52 weeks with the relaxation arm 

reporting some slightly higher benefits. Sleeping better was the largest of these small 

differences (d=-.24). This result should also be taken with caution because missing data 

was considerable at 52 weeks. For both arms at 26 and 52 weeks, there were statistically 
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significant differences between those who had practiced and those who did not practice 

in all benefits (all p≦ .003). (For more details, please see Publication III.) 

4.4.3.1 Open responses: Reasons for not practicing 

In the open responses, there were some additional reasons the participants gave for not 

practicing, which did not fit into the reasons provided. These are categorized in the 

Appendix. Here in the text, I will only highlight what adds to the understanding of why 

students have not practiced. Most of the responses concerned not wanting to or not being 

motivated. The second most frequent response showed that some had forgotten how to 

do the exercises. Lastly, I would like to highlight the responses about not “believing” in 

the practices. One responded, “I do not do them, and I have not done any ‘exercises’ 

because they are unnecessary hippie/flower child [in Finnish, literally, ‘flower hat aunt’] 

shit!” See the Appendix for Table A1 showing additional benefits reported. 

4.4.3.2 Open responses: Benefits experienced 

There were not many additional benefits reported (when asked to write about any other 

benefits not listed). The most commonly mentioned benefits experienced were: in 

performing/sports/exercising, in relaxing/calming oneself, and in almost everything. 

However, more commonly than listing benefits, participants reported no benefits. See the 

Appendix for Table A2 showing additional benefits reported. 

4.5 EXPLORE HOW TO INCREASE MINDFULNESS PRACTICE 

WITH THEORY AND DATA 

The statistical analysis of the theory-derived determinants described above revealed that 

the perception of helpfulness and descriptive norms were the most important theoretical 

constructs to target. Therefore we designed the booster’s elements with them (and Self-

Determination Theory) in mind. For the intervention, we selected a booster video that 

both showed participants peers who practiced (to target descriptive norms and 

relatedness) and described benefits from practicing (to target perceived helpfulness, as 

part of outcome expectancies). Similarly, we compiled a slideshow presenting benefits 

experienced reported by practitioners in the first batch, with the aim of showing the 

booster intervention participants that peers practice (descriptive norms and relatedness) 

and experience benefits (perceived helpfulness). In the second booster session (the ninth 

session of the main intervention), participants actively discussed what potential benefits 

that they would want to obtain and what exercises they would use to obtain them. This 

part was adapted from the “Identifying Personal Motives Group Activity” in the Let’s 

Move It intervention (Hankonen et al., 2017). The group activities were designed to target 

descriptive norms and relatedness and discussing benefits targeted perceived helpfulness. 

Choosing benefits and exercises for themselves targeted autonomy.  See Table 8 for more 

information. 
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Table 8 Components of the booster intervention 

 

Main 
Intervention 
Session 

Targeted Theoretical 
Determinants 

Booster 
Intervention 
Activities 

Behavior Change 
Techniques  
(Michie et al., 2013) 

Eight Reasoned action 
approach: 

➔ Descriptive 
norms 

➔ Attitudes toward 
the behavior/ 
perceived 
helpfulness 

Self-determination 
theory: 

➔  Relatedness 

I. Slideshow 
presenting 
data about 
peer 
practice and 
their 
experienced 
mindfulness 
benefits 

II. Video of 
peers who 
practice 
explaining 
some 
mindfulness 
benefits 

➔ 5.1. Information 
about health 
consequences 

➔ 5.3 Information 
about social 
consequences 

➔ 5.6 Information 
about emotional 
consequences 

➔  6.1 
Demonstration of 
the behavior 

➔ 15.1 Verbal 
persuasion about 
capability 

➔ 16.3. Vicarious 
consequences 

Nine Reasoned action 
approach: 

➔ Descriptive 
norms 

➔ Attitudes toward 
the behavior/ 
perceived 
helpfulness 

Self-determination 
theory: 

➔ Relatedness 
➔ Autonomy 
➔ Integrated 

Regulation 
 

I. Group 
activity in 
which cards 
with 
mindfulness 
benefits 
were 
discussed  

II. Matching 
desired 
benefits 
with chosen 
mindfulness 
exercises  

➔ 1.1 Goal setting 
(behavior) 

➔ 1.3 Goal setting 
(outcome) 

➔ 5.1. Information 
about health 
consequences 

➔ 5.3. Information 
about social and 
environmental 
consequences 

➔ 5.4. Information 
about emotional 
consequences 

➔  6.3. Information 
about others’ 
approval 

➔  13.2 Framing/ 
reframing 

➔  5.2 Salience of 
consequences 

Note. This table has been reproduced from Beattie et al. (2019) 
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Prior to the booster intervention, there were no differences between the 

experimental group and the control group in the within-trial cRCT with regards to 

attitudes toward the behavior (χ2(2, n = 170) = 1.26, p = .532), motivation to relax and 

calm the mind (t(263) = − .864, p = .385), or use of mindfulness exercises to relax 

(U = 8409, p = .475). Moreover, there were no differences between groups in their lesson 

attendance in the mindfulness intervention  (χ2(2, N = 258) = 1.18, p = .556). 

 From baseline to post-treatment within the experimental group, attitudes toward 

the behavior decreased significantly (Z = − 3.059, p = .002), use of mindfulness exercises 

to relax increased significantly (Z = − 3.059, p = .003), and motivation to relax and calm 

the mind increased, though not significantly (t(127) = − .839, p = .403). Within the 

control group, attitudes toward the behavior also decreased, use of a mindfulness exercise 

to relax also increased, and motivation to relax and calm one’s mind decreased non-

significantly (t(105) = .204, p = .839). 

 For those variables with both baseline and ten-week data, mixed ANOVA’s 

investigated differences in trajectories between groups over time. There were no 

statistically significant different trajectories between groups in either motivation to relax 

and calm one’s mind (F(1,232) = .535, p = .465) or use of a mindfulness exercise to relax  

(χ2(6, N = 230) = 4.47, p = .613). Nevertheless, use of a mindfulness exercise did increase 

(though non-significantly) more for the experimental group than for the control group. 

Furthermore, attitudes toward the behavior decreased significantly less for the 

experimental group than for the control group (χ2(4, N = 205) = 12.23, p = .016). 

 For variables without data prior to the intervention, ten-week data were analyzed 

between the groups. There were no statistically significant differences at ten weeks 

between the experimental and control groups with regards to descriptive norms (U = 

8801, p = .361), intention to use mindfulness exercises (U = 9377, p = .680), or self-

reported mindfulness practice (U = 9283, p = .519). 

 When compared to non-parametric tests, parametric tests showed the same results 

with one exception: the decrease in attitudes toward the behavior was not significantly 

greater in the control. (Publication IV) 

5 DISCUSSION 

To recapitulate, the aims of this dissertation were 1) to investigate factors conducive to 

mindfulness practice using theory and statistics, 2) to examine the heterogeneity of 

intervention responses in the sample, 3) to compare responses by demographic groups 

and intervention arms, and 4) to design and exploratively evaluate a booster intervention 

based on theory and evidence. Table 9 delineates the findings for each aim. 
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Table 9 Main findings 

 Aims 
 

Research Questions Main Findings Publications 
1
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I. Among adolescents who took part in a nine-week 
mindfulness intervention, do the following predict 
mindfulness practice at 10 and 26 weeks?  

A. RAA constructs 
B. Initial mental health 

 

I.A.   

 Attitudes and norms, 
particularly descriptive 
norms, predicted intention 

 Self-efficacy, as measured, 
did not predict intention 

 Intention predicted practice 
moderately 

I.B.  

 No associations were found. 

I & II 

II. What reasons do the youth most often self-report for non-
practice? 

II. Unhelpfulness was the reason 
chosen most often. 
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III. Are there distinct social 
cognitive response types 
immediately post-intervention? 
 

III. Five social cognitive classes 
o Uncertain but Positive 
o Acceptable but No 
o Indifferent 
o Inclined 
o Disinclined 

III 

IV. Are there distinct trajectories of 
mindfulness practice from 
baseline to six months? 

 

IV.  Five practice trajectory classes 
o Stable Low 
o Decreased from Seldom 
o Decreased from Sometimes 
o Increased from Zero 
o Increased from Seldom 

V. If the response classes in the 
previous two research questions 
are found, are the two sets of 
classes associated with each 
other? 

V. The “Decreased from Sometimes” practice class was less likely to 
overlap with, and the “Stable Low” class was more likely to overlap with, 
“Acceptable but No” social cognitive class. The “Decreased from 
Sometimes” practice class was more likely to overlap with the “Inclined” 
social cognitive class. 

VI. Are any found response 
classes related to resilience, 
depressive symptoms, or 
internalization and externalization 
of difficulties across time? 

VI. The “Disinclined” social cognitive class had worse mental health 
and less practice. The practice trajectory classes were not associated 
with the mental health outcomes. 
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VII. Are there differences between 
girls and boys in the following areas? VII.  Not many gender differences were found II, III, 

& IV 

VIII. Are there associations among 
linguocultural groups and response 
types? 

VIII. 

 Swedish-speakers were more likely to be in the 
“Acceptable but No” class 

 Other-native-language-speakers were more 
likely to be in the “Inclined” and “Decreased from 
Sometimes” classes 

 Other-native-language-speakers were less 
likely to be in the “Stable Low” trajectory class 

IX. Are there differences between 
arms in the following areas? IX. Mindfulness and relaxation uptake were similar 

4
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X. How can a booster intervention be 
designed based on theory and data? 
Do the social cognitive and practice 
variables differ between the booster and 
the control across time? 

X.  Target theoretical and statistical predictors 

XI.  No significant increases in practice but positive 
trends indicating a larger dose may prove effective 

I 
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5.1 PUTTING THE RESULTS IN CONTEXT 

5.1.1 DESCRIPTIVES AND TRENDS 

Similar to other interventions, the mindfulness intervention used in this study showed 

low levels of practice. The average did not practice once after the intervention in this trial 

and Johnson et al.’s (2016), while the averages in Kuyken et al.’s (2013) trial practiced 

only a few times and in the MYRIAD trial practiced only once (Montero-Marin, Hinze, et 

al., 2022). Practice levels either decreased or stayed the same from 26 to 52 weeks perhaps 

due to a floor effect. This is unfortunate as those who practiced nearly every day 

experienced benefits (Volanen et al., 2020), and it illustrates why this dissertation is 

crucial. Furthermore, perceived norms and intention decreased from 10 to 26 weeks while 

negative attitudes toward the behavior increased suggesting that mindfulness programs 

would be more effective if they were longer or even integrated into the school curriculum. 

There were no significant changes in the benefits experienced over time. 

5.1.2 EXPLAINING UPTAKE OF MINDFULNESS PRACTICE 

5.1.2.1 Modeling uptake 

The regression analysis of the preliminary data, i.e., the first batch of the mindfulness 

intervention in spring 2014, produced quite similar results to the path analysis of the full 

trial. This means that the booster intervention was well-informed. In both analyses, 

descriptive norms stood out as the most important determinant. However, more 

determinants were significant and had higher effect sizes in the path analyses than in the 

preliminary regression analysis. McEachan et al.’s (2016) meta-analysis of the RAA in 

health behaviors found that instrumental and experiential attitudes, injunctive and 

descriptive norms, and capacity and autonomy explained 58% of the variance in 

intention. My path analyses with negative and positive (instrumental) attitudes, 

injunctive and descriptive norms, and self-efficacy explained less, i.e., 37% of the variance 

in intention. By comparison, 31% of the variance in health behaviors was explained in the 

meta-analysis while 9-28% of the variance in mindfulness practice behavior was 

explained in the Healthy Learning Mind data. The lower figures are from the models with 

practice at later time points. While there is some variation in the determinants used which 

hinders a precise comparison (instrumental attitudes and autonomy are not in this 

model), it seems in the mindfulness sample, the RAA explained less of the variance, 

although still a moderate amount. The variance explained in intention being smaller in 

this study could be explained by deficiencies in the measures. (See the Limitations section 

for an explanation.) Erbe et al.’s (2019) regression analysis of intention to meditate on 

perceived behavioral control, attitudes toward the behavior, and injunctive norms found 

that these determinants explain 73% of the variance in intention and perceived behavioral 
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control was not predictive of intention. This study also found more of the variance 

explained perhaps due to the more precise wording of the measures in specifying the 

behavior. Similar to the Healthy Learning Mind findings, perceived behavioral control 

was not significantly predictive.   

In the mental health path analyses, there was no significant linear relationship 

found between initial mental health and practice. (By looking at the graphs, there did not 

seem to be a curvilinear relationship either.) There were two competing hypotheses with 

these analyses. First, that those suffering mental health problems would have more 

reason to start practicing to improve their mental health. The second was that those with 

mental health problems may practice less because their problems would make it more 

difficult to practice. The null finding suggests that these two counteracting forces could 

have cancelled each other out so that there is not a clear relationship between mental 

health and practicing mindfulness exercises. 

5.1.2.2 Self-reported reasons for not practicing 

As in the analysis of the first batch of data, in the analysis of all the data, not perceiving 

the exercises to be helpful was the most chosen reason for not practicing. This finding is 

understandable among inexperienced participants who did not actively seek a 

mindfulness program. Forgetting to do the exercises, not perceiving the exercises as 

needed, and perceiving them as boring were other common reasons for not practicing. 

Forgetting to do the exercises has not been highlighted by past research; it may indicate 

that the intervention was not long enough to make mindfulness a part of their everyday 

lives. By contrast, perceiving the exercises as difficult was the least often reason chosen 

for not practicing. This result suggests that low self-efficacy did not stand in the way of 

practicing, but attitudes towards mindfulness practice and forgetting did. Perhaps 

presenting the benefits in a more convincing way, action planning and a longer 

intervention to reduce forgetting could improve the Healthy Learning Mind mindfulness 

intervention.  

5.1.3 EXTRACT & IDENTIFY ANY DISTINCT RESPONSE CLASSES 

While the rest of this dissertation looks at responses to a mindfulness intervention overall 

or by common group divisions, e.g., gender, here I discuss the results of looking for 

distinct groups by their self-reported social cognition and mindfulness practice. I found 

five latent classes of social cognition and five practice trajectories. These showed more 

about the variation than just standard deviations. It showed that there were different 

types of respondents. One type was overall disinclined towards mindfulness practice, one 

was overall inclined, and still another was indifferent. Another was strongly differentiated 

by type of perceived norm; they did not believe that their friends were practicing at all, 

but that it was highly socially acceptable to practice. For these people, injunctive norms 

are not as important to target. Finally the last type was positive toward mindfulness 
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practice, but did not quite intend to practice. The practice trajectories included two that 

increased, two that decreased, and one (the largest) that did not practice much at all over 

time. These different types tell us a bit more about the differences in how the sample 

responded, e.g., that there were some who decreased and some who increased their 

practice. 

 Looking at the multilevel models’ results, the social cognitive results were more in 

line with what would be expected than the practice results. For example, the “Disinclined” 

class showed a trend of worse mental health and less practice. There were no differences 

in the practice results though. It could be that practice was still too infrequent to effect 

change. 

5.1.4 EXAMINE DEMOGRAPHIC AND ARM COMPARISONS 

5.1.4.1 Gender 

In comparing the RAA and mental health variables between genders, nine of the thirteen 

variables showed statistically significant differences. The finding regarding higher 

internalization in girls has been found cross-culturally (Rescorla et al., 2012). Since then, 

Bor et al.’s (2014) systematic review that found increasing internalization for girls, mixed 

findings for boys, and stability in externalization for both sexes. In addition, emotional 

problems including depressive symptoms have been increasing among adolescents across 

countries, especially for girls (Collishaw, 2015). Resilience was not affected by gender in 

this study, although another study has found a higher average score for boys (Abiola & 

Udofia, 2011) and another for girls (Pritzker & Minter, 2014),  while still another 

distinguished between types of resilience finding mixed gender effects (Moksnes & 

Eilertsen, 2015). 

While there were no differences in positive attitudes toward the behavior, boys 

reported significantly higher negative attitudes toward the behavior.  This is congruent 

with previous research that indicates men/boys do not experience mindfulness benefits 

as much as women/girls (Kang et al., 2018; Rojiani et al., 2017). The HLM main trial also 

found slightly greater benefits for girls (Volanen et al., 2020). It is not clear why the 

differences were in negative rather than positive attitudes toward the behavior.  

While boys reported higher perceived behavioral control in this study, other 

research has shown mixed results (Salavera et al., 2017). It  could reflect lower 

neuroticism and stress in boys in the situations given in the surveys. Girls could find the 

situations in the items in the survey, e.g., having an important test or speech in school, 

more stressful, and therefore have a more difficult time calming their minds.  

While girls had higher injunctive norms than boys, there were no gender 

differences in descriptive norms after correcting for multiple comparisons. Although 

gender differences regarding descriptive and injunctive norms about mindfulness have 

not been studied to my knowledge, girls have been found to have higher social evaluative 

concerns, which has been linked to depressive symptoms (Rudolph & Conley, 2005). Due 
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to these gender differences, future research may wish to consider whether gender 

differences also exist in response to the intervention strategies available to alter 

descriptive and injunctive norms. 

While there were no gender differences in intention, there were in practicing with 

boys practicing more across the different measures of practice. Interestingly, a UK trial of 

the same mindfulness program found the opposite results with girls practicing more and 

showing higher responsiveness (Montero-Marin, Hinze, et al., 2022). Future research 

could explore this apparent interaction of culture and gender.  

There were no specific associations between genders and the latent classes. In 

addition, comparing girls and boys’ results in path models and average levels of social 

cognitive and practice variables also yielded few gender differences. Based on these 

results, gender would not be as important a consideration in a tailored intervention. 

5.1.4.2 Linguocultural group 

Comparing the latent classes to linguocultural group revealed that those whose native 

language was neither Finnish nor Swedish (nor Sámi) were more inclined towards 

mindfulness practice and practiced mindfulness more. This result may imply that Finnish 

culture is less familiar with mindfulness practice and that this lack of familiarity could be 

an obstacle to Finns’ (without an immigrant background) uptake of mindfulness practice 

and thus a target for future mindfulness interventions. If this result is replicated, Finns 

with an immigrant background could be empowered as peer mindfulness influencers. 

Swedish-speaking Finns, while similarly disinclined towards mindfulness practice, 

differed slightly in seeing mindfulness practice as socially acceptable. Therefore, social 

acceptability may be a less important target for mindfulness interventions for Swedish-

speaking Finns while descriptive norms, attitudes toward the behavior, and intention are 

still important to take into account. This finding may reflect the importance of the social 

aspect for Swedish-speaking Finns who have been found to have higher social capital and 

social effectiveness (Dutton et al., 2016; Hyyppä & Mäki, 2003). The Swedish-speaking 

Finns stood out as differentiating strongly between the social acceptability of mindfulness 

practice and the amount their friends practiced. Therefore making practicing social in 

some way, e.g., agreeing with friends to practice, may be particularly facilitating to 

Swedish-speaking Finns. Montero-Malin et al. (2022), by contrast, did not find ethnic 

differences in predicting mindfulness practice in a UK trial of the same mindfulness 

program, although there was an association between ethnicity and responsiveness. 

5.1.4.3 Arm 

The mindfulness arm had higher social cognitive variables levels than the relaxation arm. 

The mindfulness arm also had higher levels of practice at ten weeks, but the differences 

leveled out by 26 weeks. Between the two arms, there were not significant differences in 

the reasons for not practicing, the path analyses, or the benefits experienced. (The 

participants from the relaxation arm experienced some more benefits at 52 weeks, but 
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there was substantial missing data.) Overall, the responses to the interventions in the 

arms were quite similar suggesting that interventions with different mental health-

promoting techniques may result in similar responses. Finding that responses to different 

mental health-promoting interventions among adolescents are generalizable at least to a 

certain extent is particularly relevant now that a large trial of the same mindfulness 

program called for looking at different mental health-promoting programs (Kuyken et al., 

2022; Montero-Marin, Allwood, et al., 2022). 

The open responses added some novel insight into the reasons participants did not 

practice. “Not believing” in the practices intimates that the exercises are perhaps seen as 

spiritual or at least ineffective. In combination with the response about mindfulness 

practice being “hippie shit”, these responses indicate that injunctive norms are very 

relevant for some people. They identify as belonging to a group that does not believe in or 

take these mental health-promoting techniques seriously. For participants like these, 

researchers may improve their interventions by addressing their particular beliefs, 

norms, and identities. These responses were not given very often so strong conclusions 

cannot be drawn. However, as a novel and foreign practice with roots in Eastern religion, 

mindfulness practice may well be seen as non-secular and non-normative in comparison 

to relaxation practice. Seeing mindfulness practice as hippie or new age has been found 

to be a barrier to mindfulness practice in past research (Gryffin et al., 2014; Wigelsworth 

& Quinn, 2020), and is one factor to be cognizant of in mindfulness intervention 

development. 

5.1.5 EXPLORE HOW TO INCREASE MINDFULNESS PRACTICE WITH THEORY 

AND DATA 

Overall, this study was useful in showing how a theory and a statistical analysis of 

preliminary data can be applied to create a booster intervention. First, a theory informed 

what questions to ask in the survey, i.e., which constructs are most important to measure. 

Secondly, when some preliminary data was gathered, statistical analysis showed which 

theoretical constructs are the most relevant in this population and context. Finally, we 

demonstrated how these theoretical constructs can be targeted concretely with four 

different activities. The pilot booster failed to demonstrate many positive effects, but it 

did show a few. The booster group’s attitudes toward the behavior decreased less than the 

control albeit non-significantly. The booster group’s use of mindfulness exercises to relax 

increased, but not significantly compared to the control. It is possible that the control was 

a false control; the participants in the control stayed in the mindfulness lesson for longer 

so they received information about mindfulness in a social setting. In other words, the 

control session may have been too similar to the booster. It is also possible that the dose 

of the booster (only 15 minutes) was too short, that it should have been administered 

earlier in the intervention, that the statistical power was too low, that the sample size was 

too small, or that fidelity was lacking. Moreover, the booster could have targeted all the 

RAA variables instead of just two of them (Montanaro et al., 2018), and/or it could have 
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included implementation intentions (Orbell et al., 1997). Future research could build on 

this booster intervention by taking these limitations from the booster into account.  

Norms have been effectively used before to increase adolescents’ practice; Worthen 

and Luiselli (2019) increased practice with group practice meetings and social 

comparison (although participants chose the activities so effects may only hold for the 

highly motivated). They also found good social validation for intervention elements and 

mindfulness practices. More research is needed to hone our understanding of what kind 

of activities  and techniques targeting norms are effective for whom. 

5.2 LIMITATIONS 

5.2.1 MEASURES 

The most significant limitations of this dissertation lie in different aspects of the 

measures. First of all, it was not feasible to do a pilot study to elicit salient beliefs or check 

scale convergent and discriminant validity for the reasoned action approach items as 

Ajzen (2019) instructs. A pilot study could have improved our scales by finding the most 

relevant beliefs in the sample and selecting internally consistent measures. Furthermore, 

items about the beliefs, that are evaluative of the beliefs, and direct measures of the social 

cognitive variables would optimally all have been measured (Ajzen, 2019), but due to 

survey length, some were omitted.  

5.2.1.1 Specifying the target behavior in the RAA measures 

Optimally, social cognitive measures would be compatible with the target behavior, i.e., 

they would be written with the same specificity as the practice items. The RAA items 

would all specify the same target (mindfulness exercises), the action (performing them), 

the context (where) and the time (when) (Fishbein & Ajzen, 2010, p. 29). The context 

would likely differ for informal exercises. Although the principle of compatibility 

highlighted as important by Fishbein and Ajzen (2010, p. 44) is somewhat fulfilled in the 

current research between norms and behavior and intention and behavior, two constructs 

did not refer to mindfulness practice behavior. The self-efficacy scale queried about the 

ability to attain one potential benefit of mindfulness rather than the perceived ability to 

perform a mindfulness exercise, i.e., “I think I can calm my mind…”. If a participant 

asserts that (s)he can already calm his/her mind, then (s)he might view mindfulness 

practice as unnecessary. The ability to calm one’s mind is a potential benefit of 

mindfulness exercises rather than the performance of a mindfulness exercise.  

There is a similar problem with behavioral beliefs (attitudes toward the behavior). 

Behavioral beliefs were measured as “The ability to relax and calm my mind when I’m 

stressed, nervous, or anxious” and is more a measure of how desirable an outcome is. It 

again does not specify the behavior. If participants do not believe that mindfulness 

practice will in fact increase their ability to relax and calm their mind, this item would not 
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be predictive of intention to practice mindfulness. However, if participants did believe 

that practicing mindfulness will hone this ability in them, it would be predictive. This item 

is only valid inasmuch as participants believed mindfulness practice is the way to 

strengthen their ability to relax and calm themselves. This may be one reason that 

perceived behavioral control measured this way did not predict intention or mindfulness 

but attitudes toward the behavior did. 

This diction is a result of wanting to ensure consistency between baseline and the 

follow-ups (at baseline, respondents would not have known what the exercises even are) 

and multidisciplinary compromises on what to measure. However, it came with the 

consequence of suboptimal measures, which did not necessarily tap into attitudes toward 

the behavior and perceived behavioral control regarding mindfulness practice. Perceived 

behavioral control is a measure of one’s confidence in one’s ability/perceived ability to 

relax and calm the mind in different situations, while the latter are measures of the 

advantages and disadvantages (e.g., does not help me in any way) of the ability to relax 

and calm one’s mind. If one believes he or she has the ability to relax and calm his or her 

mind, then he or she may view mindfulness practice as unnecessary. The same would not 

hold true for the advantages or disadvantages of the ability to relax and calm one’s mind.  

The advantages and disadvantages of the ability to relax and calm one’s mind could 

predict mindfulness practice as mindfulness practice has the potential to foster the ability 

to relax and calm one’s mind. As for perceived behavioral control, finding the exercises to 

be difficult was not a reason chosen often for not practicing suggesting one aspect of 

perceived behavioral control at least was not inhibitive of practice. In addition, past 

research on adolescents’ intention to meditate with a superior measure found that 

perceived behavioral control did not predict intention (Erbe et al., 2019). 

5.2.1.2 Subcomponents of the determinants of intention 

The injunctive and descriptive norms measures were the only complete subcomponents 

of the determinants of intention that were in the survey. The attitudes towards the 

behavior measures did not include experiential attitudes, i.e., how it feels to practice; 

they only included instrumental attitudes. The perceived behavioral control measures 

did not include autonomy measures, i.e., if practicing is in the participants’ control; the 

items were closer to measuring capacity. 

5.2.1.3 Practice measures 

In addition, practice was measured by several different items (which also had its benefits), 

and they were sometimes averaged together. Averaging the different items together 

obscured the intensity and length of the different exercises. Some of the practice measures 

also changed at different time points, which made the changes in practice less 

comparable. They were changed in order that they would be more comprehensible to 

participants at different time points. For example, questions about the specific exercises 

taught in the intervention were not asked at baseline because they were not known to the 
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participants yet. Furthermore, at 26 weeks each exercise was not enquired about 

specifically in case the participants did not remember the exact name. Rather they were 

asked about categories of exercises.  

5.2.1.4 Self-report 

All of our variables are based on self-report with only a few time points. A more accurate 

measure would have been more frequent so that participants can better remember. A 

mindfulness app with recorded exercises could measure how often participants use them. 

However, this measure would not be able to account for practice that takes place outside 

of the app. Quach et al. (2017) explain how important it is to attend to the quality 

measures of home practice. 

5.2.1.5 Concurrent measures 

Positive and negative attitudes toward the behavior, descriptive and injunctive norms, 

perceived behavioral control, and intention were taken from the ten-week survey. It may 

have made sense for intention to be measured at a time point after the other measures so 

that attitudes toward the behavior, perceived norms, and perceived behavioral control 

could predict future intention. However, as these are all cognitions, perhaps more of a 

time lag than the seconds in between answering the determinants of intention scales and 

the intention scale itself, may not have been necessary. Research has found the 

relationship between intention and its determinants to actually be reciprocal anyway 

(Sussman & Gifford, 2019). It makes more sense for the practice items to be measured at 

later time points; however, the relationship between practice at ten weeks and the social 

cognitive variables at ten weeks was stronger than the relationship between practice at 

later time points and the social cognitive variables at ten weeks.  

5.2.2 OTHER ASPECTS OF PROCESS EVALUATIONS AND MISSING DATA 

This process evaluation would give a fuller picture if it also assessed the implementation 

process and delivery and more contextual factors and possible mechanisms of action 

(Moore et al., 2015). For example, it is essential to ensure intervention fidelity (Bellg et 

al., 2004). Many of the facilitators of the booster intervention failed to reply to our 

requests for information, and the few that did said it was hard to squeeze the booster in. 

It is crucial to know more about how the booster went and how it compared to the control 

in order to know if the booster and control were a valid booster and control. Finally, as 

evinced in the analyses on missing data, missing data is another limitation. The analyses 

did not reveal major problems as a result of the missing data, but of course having the 

data would have bolstered the conclusions of the doctoral study. 
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5.3 STRENGTHS 

This dissertation comprises the first theory-driven research with a large sample on uptake 

of mindfulness practice. It makes use of a robust design in a setting conducive to long-

term benefits: a cluster-randomized controlled trial in a school context, where mental 

health-promoting techniques can be learned and habituated early in life. As a process 

evaluation, it looks into the mechanisms behind the effects of the trial to shed light on 

why and how effects were attained. In this way, the black box of interventions is opened 

up, and future interventions can better replicate and improve on its results. This 

dissertation also uses established theory (the reasoned action approach) to examine the 

most relevant determinants of uptake, exceptionally investigates variation in intervention 

response going beyond the overall average, and analyses two different mental health-

promoting techniques suggesting that uptake of different mental health-promoting 

techniques go through similar motivational and behavioral pathways. 

5.4 IMPLICATIONS 

5.4.1 TAKEAWAYS FOR RESEARCHERS 

For researchers who are doing process evaluations or developing interventions, there are 

a few key takeaways from this dissertation. Firstly, longer interventions, whether for a 

practice booster or a main intervention, might be more effective. Participants said that 

forgetting the exercises was one reason they didn’t practice. If the intervention is longer 

and they receive more exposure to mindfulness exercises, mindfulness practice may 

become a habit. In addition, action planning could also help with participants forgetting 

to practice (Galla et al., 2016). Secondly, descriptive norms and perceived benefits may 

be the most vital aspects to target in interventions. Targeting these aspects in a longer 

intervention is likely to produce better results than the present trial. 

 Furthermore, this dissertation demonstrated some techniques that can be fruitful 

when doing process evaluations. It showed how an appropriate theory coupled with path 

analyses can be used to analyze how mindfulness practice is adopted and which 

determinants are the strongest. It also demonstrated how the uptake pathways of 

different interventions can be compared. In addition, it showed how latent profile 

analyses can be used to discover for whom an intervention caused what kind of response. 

Responses can be examined using a set of variables cross-sectionally, or longitudinally, 

using a set of time points to reveal trajectories. Subsequently, distinct response subgroups 

can be analyzed further, e.g., by comparing them to demographic groups or outcomes. If 

analyses like these are conducted while an intervention is taking place, the intervention 

could be tailored to different response groups if a need is found. 



79 

5.4.2 TAKEAWAYS FOR SCHOOLS 

Perhaps the main takeaway for schools who would like to encourage students to take up 

mindfulness practice is to make it social. Provide opportunities for students to practice 

together. Perceiving friends to be practicing was the greatest predictor of intention to 

practice after this mindfulness intervention and a significant predictor of practice itself. 

If someone is unsure if it is worth practicing mindfulness, provide or encourage them to 

look into what benefits have been found from practicing mindfulness, including resilience 

benefits that can help them in the future even if their mental health is currently fine. 

5.5 FUTURE RESEARCH 

5.5.1 GENERALIZABILITY 

While this study may very well represent schools in southern Finland, it should of course 

be replicated in other contexts to assess its generalizability. The Finnish school system is 

one of the most egalitarian school systems in the world with less variation in academic 

performance among schools (Chzhen et al., 2018). There is also less income inequality in 

Finland (Income Distribution Database, 2022). For this and innumerable other reasons, 

other countries may have different contextual influences which influence the 

generalizability of these results in those settings. 

5.5.2 MENTAL HEALTH AS A PREDICTOR 

Future research could explore if other mental health problems such as stress and anxiety 

have an inciting or an inhibiting effect or none at all. In this study, resilience, 

internalization and externalization of difficulties, and depressive symptoms did not have 

a linear relationship with mindfulness practice, but stress and anxiety for example could. 

Different mental health problems and associated beliefs such as hopelessness may have a 

noticeable effect. As discussed earlier, those suffering from mental health problems have 

the need for remedies like mindfulness practice, but at the same time, these problems can 

make it more difficult to practice. It is important for future studies to investigate how to 

make practice easier for those who have trouble practicing regularly due to a mental 

health problem.   

5.5.3 INCREASING PARTICIPANTS’ AGENCY IN INTERVENTIONS 

Although this study analyzed participant intervention response to a certain extent, future 

research can benefit from analyzing more aspects of participant feedback, e.g., their 

satisfaction with the program, and involving participants in co-design (Kuyken et al., 

2022). Participants can inform researchers about their conscious reactions to 

interventions including what worked and did not work for them. In developing future 

interventions, participants can be involved in the design of the intervention to make it 
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relevant to, and optimized for, them. Particpants can notify intervention developers about 

any concerns they may have; for example, trust can be a concern when participants are 

asked to provide sensitive information (Badillo-Urquiola et al., 2021), such as reporting 

their mental health. Components of interventions can also be chosen for their agency, e.g., 

providing time for discussion and choice of exercise as was done in the booster 

intervention. In this way, involving participants can make both ethical and practical 

improvements. 

5.5.4 OTHER TECHNIQUES, THEORIES, AND METHODS 

There are around 123 motivation and behavior change techniques (Knittle et al., 2020) 

and 83 behavior change theories (Michie et al., 2014), and while there is overlap among 

the theories, there still remains more theories and concepts to explore in extending our 

understanding of the uptake of mindfulness practice. For example, the social ecological 

model of behavior change emphasizes the context, the social environment influencing 

behavior (Panter-Brick et al., 2006). In addition, it would be useful to understand the 

quality of motivation to practice using a theory such as self-determination theory (which 

was used to support psychological needs in the booster intervention). Other techniques 

can be used, e.g., other social support-related techniques as descriptive norms were the 

strongest predictor of practice.  The reasoned action approach can also be analyzed again 

with improved measures, and more behavioral interventions improving upon the 

limitations or using other theories can be tested. Moreover, the belief items could be 

analyzed individually to reveal which ones are most predictive of intention to practice. 

 Different methods could also add to the understanding of motivation and behavior 

change with regards to mindfulness practice. Network analysis can reveal how variables 

are related to each other in a more complex way. Comparisons with simulations can show 

how close the empirical relationships are to theoretical relationships. Participants’ 

transitions to different latent classes can be followed (Emm-Collison et al., 2020). These 

are just a few examples of the many different methods that could be used to learn 

something more. 

5.6 CONCLUSION 

This dissertation deepened our understanding of the motivation and behavior change 

behind mindfulness practice using a school-based mental health-promoting trial. It 

elucidated the importance of perceived benefits and norms, particularly descriptive 

norms. It found and described variation within participants in how they responded to the 

mindfulness intervention, which is usually lost in overall sample averages. It compared 

mindfulness practice uptake to another mental health technique, i.e., relaxation exercises, 

finding mostly similarities. Finally, it demonstrated a promising means to boost uptake 

of mindfulness practice, i.e., theory-and-statistics-based strategies, and provided lessons 

for planning future mindfulness practice interventions. In this way, it evaluated the 
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behavior change process that must occur in between being taught mindfulness techniques 

and experiencing the benefits.  
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APPENDIX 
Table A1 Open Reponses: Reasons for Not Practicing 

 

 

 

  

Coded Responses Frequencies 
 Mindfulness 

Arm 
Relaxation  

Arm 

 26 
weeks 

52 
weeks 

26 
weeks 

52 
weeks 

Did not have enough motivation/energy for 
(Finnish: En jaksa; Swedish: Orkkar inte) 

9 5 9 6 

Didn’t feel like/want to 3 4 6 1 

Laziness  1 1  

I don’t like the exercises.  1 2 1 

Negative experience with practicing 1  1  

Expressed negative opinions about the 
practice 

3 1 5 4 

Does not “believe” in them 1 1 1  

Expressed negative opinions of the 
facilitators 

  2  

Do not remember (how to do) the 
exercises 

2 2 8 4 

Was absent from school/Not taught the 
exercises 

1  3 2 

Tricky to find time and place    1 

Use other methods to relax  1 3  

Have hobbies or “better” things to do 1  4  

Did not know they had to practice   1  

Did not know the purpose    1 

Did not know why they didn’t practice    1 

Did not know why they didn’t practice, but 
should have 

   1 

Said there is no reason  1   

Too long 1    

Nonsensical answers   4 1 

Gave reasons that matched reasons listed 34 29 34 16 
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Table A2 Open Responses: Perceived Benefits 

 

 

 

 

 

 

 

Coded Responses Frequencies 
 Mindfulness 

Arm 
Relaxation Arm 

 26 
weeks 

52 
weeks 

26 
weeks 

52 
weeks 

Very helpful (in many/all areas) 4 2 2 1 

Help to love another person 1    

Calming, relaxing 6  1  

Helpful in accepting oneself   1  

Helpful with outlook on life   1  

Helpful when performing/doing 
sports/exercising/breathing while 
exercising 

3 5 3  

Helpful with creativity   2  

Helpful in nerve-wracking situations 1    

Helpful in school 2    

Helpful with concentrating   3  

Helpful with studying   1  

Helpful sexually (?)   2  

To break away   1  

No benefits 20 17 23 12 

Gave benefits that matched reasons listed 6   3 


