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Abstract
Mindfulness interventions are increasingly being used with adolescent populations,
with reports of beneficial psychological outcomes. However, mindfulness, as a dispositional
trait or intervention outcome target, has infrequently been directly measured in adolescent
populations. The first two studies (Study 2.1 and 2.2, Chapter 2) presented in this thesis
involved a systematic review of all instances of mindfulness measurement in adolescents, and
the potential suitability of existing measures for use with adolescents. Recommendations
were made for the further development of existing questionnaires for measuring adolescent
mindfulness. An opportunity was identified to further advance the field through the
development of a multi-factorial measure of mindfulness-related factors, designed for use
with adolescents.
The major aim of the present research, thus, was to develop a multi-factorial measure
of mindfulness that would be primarily suitable for use with adolescents aged 13 and older,
and which could also be used to assess multiple mindfulness-related factors in adulthood. In
Chapter 3 (Study 3.1), a pool of 75 items was developed, using items adapted from a range of
existing mindfulness questionnaires, selected to align with Baer, Smith, Hopkins,
Krietemeyer, and Toney’s (2006) widely utilised five-factor model of mindfulness. These
items were administered to 449 young adolescents (12-14 years). Exploratory factor analysis
(EFA) revealed five mindfulness-related factors. Three of the factors aligned exactly with
three factors of Baer et al.’s (2006) model: Describing, Acting with Awareness and NonReacting. Two factors differed slightly: items clustering to form Observing in the present
research related only to observation of external experiences, and items which originated from
Baer et al.’s Non-Judging factor described the opposite process to experiential avoidance,
which was termed Accepting. Following item reduction, an 18-item instrument was
developed: the Adolescent and Adult Mindfulness-Related Factors Inventory (AAMFI). In
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Study 3.2, the five-factor structure of the AAMFI was confirmed in older adolescents (15-17
years; n = 296), younger adults (18-34 years; n = 413) and older adults (35-74; n = 277).
Given the subtle differences found between two of the emerging facets, and Baer et
al.’s (2006) original five-factor model, it was hypothesised that the AAMFI facets (developed
in young adolescents) may be capturing a less developmentally sophisticated or incomplete
form of mindfulness. To investigate this hypothesis, in Chapter 4, the adult sample from
Study 3.2 was randomly divided into two subgroups. In 328 adults an EFA (Study 4.1)
suggested seven factors which were confirmed in the second adult subgroup (n = 362).
Confirmatory factor analysis was also conducted (Study 4.2) in the original younger (n =
449) and older adolescent samples (n = 296), but poor fit for the seven, and also six, factor
models confirmed the previously determined five-factor structure remained the best fit in the
adolescent samples. Developmental explanations for the difference in factor structure
between adults and adolescents were explored.
Chapter 5 presents a study in which the AAMFI was administered to 65 parentadolescent dyads and familial associations of multi-factorial mindfulness, along with
adolescent associates with parental mindfulness, were explored. Substantial positive
correlations were found between adolescent and parent overall mindfulness (AAMFI total
score: r = .49, p < .001) and Acting with Awareness and Observing subscales. Higher levels
of parental dispositional mindfulness were associated with lower levels of adolescent selfreported internalising symptoms and externalising behaviours. Hierarchical regression
analyses indicated that adolescent mindfulness was a stronger predictor of adolescent
psychological outcomes than parental mindfulness. Mechanisms by which mindful parenting
interventions may bring about beneficial outcomes for adolescents, and further potential
influences on levels of adolescent dispositional mindfulness were discussed.
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Chapter 1: General Introduction
Research presented in this thesis focuses on advancement of knowledge in the area of
adolescent mindfulness measurement. In this introductory chapter, the origins of mindfulness
will be outlined, including an overview of the various ways in which the term has
traditionally been defined. The ways in which mindfulness has come into use in
contemporary Western contexts will be explained, and modern conceptualizations will be
described. The many reported benefits of engaging in mindfulness practice will be
summarized. These reported benefits will be followed by a discussion of the unique
opportunities presented by the adolescent life-stage, highlighting the great potential for
mindfulness to benefit adolescents. Research evidence for the benefits of mindfulness for
adolescents will be discussed. The state of assessment of mindfulness in adolescence will be
reviewed, before the specific aims, hypotheses and content of this thesis will be outlined.
Traditional Definitions of Mindfulness
Mindfulness has been described as the ‘heart’ of the Buddha’s teaching (Hanh, 1998)
and is described eloquently by Buddhist scholars. The roots of mindfulness date back 25
centuries (Bodhi, 2011) and many volumes of traditional works are dedicated to its definition.
Satipatthana Sutta, one of the oldest Buddhist discourses on mindfulness, refers to several
features: (1) deliberate, open-hearted awareness of moment-to-moment perceptible
experience; (2) a process held and sustained by such qualities as kindness, tolerance, patience
and courage (as underpinnings of a stance of nonjudgmentalness and acceptance); (3) a
practice of nondiscursive, non-analytic investigation of ongoing experience; (4) an awareness
markedly different from everyday modes of attention; and (5) in general, a necessity of
systematic practice for its gradual refinement (Bodhi, 1994; Hanh, 1998; Ireland ,1997;
Kabat-Zinn, 2005; Nanamoli & Bodhi, 2000). Among Buddhist scholars, interpretations and
definitions of mindfulness vary in emphasis, some accentuating attention, while others focus
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more on the dynamic interplay of numerous factors including the cognitive, emotional, social
and ethical (Grossman & Van Dam, 2011).
Mindfulness is part of Buddhist teachings called the Dhamma (Sanskrit Dharma), a
body of principles and practices intended to support the human pursuit for happiness and
spiritual freedom. In this process, it has been taught that mindfulness can lead to the
development of insight, and overcoming of suffering (Bodhi, 2011). This transformation is
thought to occur through the reduction of tendencies towards aversion and attachment to
internal and external phenomena, leading to greater emotional regulation (Kumar, 2002).
Definition and Uses of Mindfulness in Contemporary Psychological Contexts
Mindfulness made its debut as a modern therapeutic discipline in 1979, when Jon
Kabat-Zinn introduced his program of Mindfulness-Based Stress Reduction at the University
of Massachusetts Medical Center. Having come to understand the traditional uses of
mindfulness, Kabat-Zinn and other pioneers of contemporary mindfulness research, sought to
apply aspects of traditional mindfulness teachings in a secular way, with the hope that it
could be used to relieve suffering and bring about greater compassion and wisdom in
Western cultures (Kabat-Zinn, 2011).
Mindfulness has been used in a variety of western contemporary contexts, with many
beneficial outcomes reported. Regarding its use for the alleviation of suffering, Khoury et
al.’s (2013) meta-analysis of 209 studies found that mindfulness had large, clinically
significant effects in treating anxiety and depression in adults. Mindfulness has also been
found to have positive effects in the treatment of substance misuse (Bowen et al., 2006;
Witkiewitz, Marlatt, & Walker, 2005), chronic pain (Song, Lu, Chen, Geng, & Wang, 2014),
disordered eating (Wanden-Berghe, Sanz-Valero, & Wanden-Berghe, 2010), stress (Chiesa &
Serretti, 2009), psychosis (Khoury, Lecomte, Gaudiano, & Paquin, 2013) and personality
disorders (Keng, Smoski, & Robins, 2011).
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Due to a growing list of reported benefits, mindfulness garnered interest exponentially
in the psychological literature from the late 1990s (Williams & Kabat-Zinn, 2011). The field
of psychology requires that treatments have scientific support for their efficacy (Baer, 2011).
While many beneficial outcomes of mindfulness were being reported, it was necessary to
examine whether these positive psychological outcomes could be attributed to mechanisms of
change unique to mindfulness interventions (Hofmann, Sawyer, Fang, & Asnaani, 2012).
Therefore, there began a major focus on the operationalization of mindfulness such that it
could be defined and measured, and its effects empirically demonstrated.
One of the most frequently cited definitions in contemporary mindfulness literature is
Kabat-Zinn’s (1994) description of mindfulness as a particular way of paying attention, on
purpose, in the present moment, nonjudgmentally. This definition was further elaborated by
Bishop et al. (2004), who described the particular way of paying attention as a nonelaborative, present-centered awareness; and nonjudgmental attention as a process of
acknowledging and accepting, as it is, each thought, feeling, or sensation that arises in the
attentional field. Other modern conceptualizations emphasize attentional aspects only, with
mindfulness being defined by some groups as sustained, receptive attention to present events
and experience; staying present in the moment during everyday activities, and simply
observing what is taking place (Brown & Ryan, 2004).
The increasing number of commentaries regarding contemporary definitions of
mindfulness is paralleled by the development and publication of numerous self-report
measures designed to assess mindfulness in adult populations (Sauer et al., 2013). The most
widely used measures for adults include the Freiburg Mindfulness Inventory (FMI; Bucheld,
Grossman, & Walach, 2001), the Mindfulness/Mindlessness Scale (MMS; Bodner & Langer,
2001), the Mindful Attention Awareness Scale (MAAS; Brown & Ryan, 2004), the Kentucky
Inventory of Mindfulness Skills (KIMS; Baer, Smith & Allen, 2004), the Five Facet
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Mindfulness Questionnaire (FFMQ; Baer, Smith, Hopkins, Krietemeyer, & Toney, 2006), the
Cognitive and Affective Mindfulness Scale-Revised (CAMS-R; Feldman, Hayes, Kumar,
Greeson, & Laurenceau, 2007), the Southampton Mindfulness Questionnaire (SMQ;
Chadwick et al., 2008), the Philadelphia Mindfulness Scale (PHLMS; Cardaciotto, Herbert,
Forman, Moitra, & Farrow, 2008) and the Comprehensive Inventory of Mindfulness
Experiences beta (CHIME-ß; Bergomi, Tsacher & Kupper, 2013). One of the major
delineations between research groups responsible for each of these measures concerns the
question: Is mindfulness most usefully conceptualised as a single-factor quality of attention,
or as having two or more distinct dimensions? Some of the contrasting conceptualizations, in
association with their related measure and research group, are shown in Table 1.1.

DEVELOPMENT AND VALIDATION OF THE AAMFI

20

DEVELOPMENT AND VALIDATION OF THE AAMFI

21

An important advancement in the contemporary measurement of mindfulness as a
multi-faceted construct occurred with the publication of a seminal study by Baer et al. (2006).
In an attempt to integrate varying conceptualizations of dispositional mindfulness, five
available mindfulness questionnaires (MAAS, FMI, KIMS, CAMS-R, and MQ) were
administered to 613 psychology undergraduates to explore correlations between the
measures, factor structure for the item set, and relationships to other constructs. Exploratory
factor analysis revealed a five-factor solution, which led to the development of a five-facet
model of mindfulness contained within the FFMQ (Baer et al., 2006). The FFMQ defined
mindfulness as comprising five factors in adults: (1) observing, (2) describing and (3) acting
with awareness in the present moment, with (4) non-judgment of the moment-by-moment
experience; and (5) non-reactivity to internal experiences. This five-factor model has been
also confirmed in meditating adults (Baer et al., 2008; Williams, Dalgleish, Karl, & Kuyken,
2014).
The development of measures of mindfulness has also enabled exploration of
correlates of mindfulness, and its sub-facets, as a dispositional trait. Subscribers to a
dispositional conceptualisation of mindfulness suggest that it is a naturally-occurring human
capacity in which there are meaningful individual differences, and that it can be enhanced
and cultivated through training (Brown, West, Loverich, & Biegel, 2011). Higher levels of
trait mindfulness in adults have been associated with positive wellbeing traits including
greater emotional intelligence, self compassion, and openness to experience; and lower levels
of absent-mindedness, psychological symptoms, and difficulties in emotion regulation (Baer
et al., 2006). The associations between higher dispositional mindfulness and positive
wellbeing variables seen in general adult populations has led to a particular focus on its
potential benefits in specific populations. One such population, the unique characteristics of

DEVELOPMENT AND VALIDATION OF THE AAMFI

22

which invite approaches with the potential to alleviate suffering, or enhance flourishing,
during a period of great change, is adolescents.
Adolescence: Characteristics and Opportunities
The developmental stage from early to late adolescence is a period of tremendous
opportunity and risk given the multitude of concurrent changes that occur. Changes result
from puberty and cognitive development, school transitions, and shifts in roles within peer
and family contexts. These changes are often accompanied by new directions in adolescents’
trajectories. For some adolescents, changes during this period can promote positive growth
and adjustment. For other adolescents, however, these changes negatively affect self-esteem
and mental health, as well as increase the risk of involvement in a variety of problem
behaviors (Bongers, Koot, Van der Ende, & Verhulst, 2004; Eccles & Midgely, 1989; Eccles
et al., 1993; Hankin et al., 1998). While biological changes associated with puberty and
development are important, context and society are also implicated in outcomes during this
period.
Normal brain changes that occur in adolescence impact on the neural circuits involved
in higher level executive functions, and play an important biological role in the changes that
occur during adolescents. Brain development occurs as a result of myelination (expansion)
and synaptic pruning (regression; Spear, 2013). Synaptic pruning is a hallmark brain change
seen in adolescence, and the effect in the prefrontal cortex during adolescence is of particular
note (Sturman & Moghaddam, 2011). The prefrontal cortex is implicated in making
judgments, controlling impulses, foreseeing consequences and making plans (Spear, 2013).
It has been suggested that the changes that occur in this brain region during adolescence may
lead to increased sensation seeking and risk taking behaviours. This development is not
normatively pathological and, rather, can have important adaptive functions, e.g., motivating
adolescents to individualise from their parents and develop greater independence. However,
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in a significant minority of individuals, this biological change can increase the likelihood of
of suboptimal decisions and actions (Benes, 1999), and the onset of psychopathology (Casey,
Getz, & Galvan, 2008).
Stage-environment fit theory (Eccles & Midgley, 1989; Eccles et al., 1993) suggests
that the unique transitional nature of adolescence results, in part, from the interaction between
changes in the developmental needs of adolescents and changes in the social contexts in
which they live. It is suggested that the decline in mental health or behavior experienced by a
significant minority owes to a mismatch between the needs of the adolescents and the
opportunities offered by their social environments. For example, a developmentally
regressive family environment may lead to strained relationships that negatively impact the
adolescent’s mental health. In this significant minority the combination of biological and
social changes increases the risk of onset of psychopathology (Walker, 2002). Problems that
typify adolescents who experience a deterioration in mental health include increases in selfreported negative emotional experiences, substance abuse, risk taking, adjustment problems
and depression (Arnett, 1999; Benes, 1999; Spear, 2013). Although in many cases problems
resolve naturally with further development, for a subgroup of adolescents, these problems
escalate and intervention may help to mitigate later problems (Arnett, 1999).
While the interaction the changing adolescent brain and the social environment can
increase the likelihood of emotional and behavioural challenges, these changes
simultaneously present the opportunity for positive growth and change. Adolescence is a
unique life stage during which physical and sexual maturity occurs, skills are acquired to
prepare for adult roles, autonomy from parents is gained, and peer interactions become
particularly important (Feldman & Elliot, 1990). For the first time, adolescents are faced
with the opportunity to start to establish an identity independent of their immediate family,
and peer roles become central to identity (Weisz & Hawley, 2002). There is strong evidence
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to suggest that this is a time when the brain is malleable, and interventions can have a strong
protective influence (Reyna, Chapman, Doherty, & Confrey, 2012). This may be the promise
of mindfulness in adolescence – perhaps to relieve suffering in the substantial minority so
afflicted, but mainly to promote flourishing for all youth at a time of great opportunity.
There is growing support for the potential for mindfulness to reduce distress and promote
resilience during adolescence (Ciesla, Reilly, Dickson, Emanuel, & Updegraff, 2012;
Broderick & Jennings, 2012).
Mindfulness in Adolescence
Due to the apparent opportunity for mindfulness to have strongly positive effects in
adolescence, researchers have begun to focus on the potential applications of mindfulness to
promote psychological wellbeing in this population. Studies which have adapted mindfulness
interventions for use in both adolescent clinical and nonclinical populations have been
promising. For instance, Goldstein, Axelson, Birmaher and Brent (2007) successfully
adapted DBT for the treatment of adolescents with bipolar disorder, while Miller, Rathus,
DuBose, Dexter-Mazza, and Goldklang (2007) demonstrated that mindfulness is effective in
reducing instances of adolescent self-injurious behavior. Positive effects for mindfulness
interventions in the treatment of adolescent binge-eating disorder have also been observed
(e.g., Salbach-Andrar, Bohnekamp, Pfeiffer, Lehmkuhl, & Miller, 2008). Support for
adolescent mindfulness-based interventions is also gaining momentum in non-clinical
settings with the development of a growing number of school-based programs. For example,
Learning to BREATHE, a mindfulness-based curriculum created for use in classroom settings
led to increased calmness, relaxation, and self-acceptance in secondary school students
(Broderick & Metz, 2009). There is also growing evidence to suggest that mindfulness
interventions may help improve many aspects of adolescent life including social skills, sleep,
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attention, social behavior, self-compassion, happiness, and academic performance (see
Burke, 2010).
There is a clear difference in the way that mindfulness treatment outcomes are
reported for adults and adolescents. In Khoury et al.’s (2013) meta-analysis of the efficacy of
mindfulness-based therapy for adults, 45% of the high quality studies included in the review
(93 out of 209) used some measure of mindfulness in their study design. By contrast, only
13% of the studies selected for Burke’s (2010) review of adolescent mindfulness
interventions (two out of 15) reported using a direct measure of mindfulness. A metaanalysis conducted by Harnett and Dawe (2012) identified 24 studies published since 2009
that evaluated the effectiveness of mindfulness-based interventions targeting children,
adolescents or families. These studies reported an impressive collection of positive outcomes
arising from the interventions including reduced depressive symptoms (Joyce, Etty-Leal,
Zazryn, & Hamilton, 2010), higher levels of optimism (Schonert-Reichl & Lawlor, 2010),
greater trust in friends (Mendelson et al., 2010), improved attention (Semple, Lee, Rosa, &
Miller, 2010) and improvement in blood pressure (Gregoski, Barnes, Tingen, Harshfield, &
Treiber, 2011). However, none of the 24 articles included in Harnett and Dawe’s (2012)
meta-analysis employed a measure of mindfulness in the study design. Given that
mindfulness has so rarely been directly measured in these interventions studies, it remains
unclear as to whether or not these positive treatment effects can be attributed to an increased
capacity for mindfulness.
Several theorists have recently drawn attention to the lack of tools that measure
mindfulness in adolescents and have begun to focus efforts in this area (e.g., Greco, Baer, &
Smith, 2011; Lau & Hue, 2011). For example, Lau and Hue (2011) noted that they were
unable to find a suitable measure of mindfulness for adolescents and so adapted adult
measures for use in their adolescent mindfulness intervention study. Their assertion that
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existing measures were unsuitable was based on the assumption that adolescents may not
comprehend items that had been written for respondents with adult levels of language and
emotional development. Furthermore, reliability and validity data regarding use of the
measures in adolescents was not yet available in the literature.
In the same year, the first two studies seeking to validate mindfulness measures for
use with adolescents were published. Brown et al., (2011) slightly adapted the widely used
Mindful Attention Awareness Scale (MAAS; Brown & Ryan, 2004) by removing one ageinappropriate item that related to driving, and published data validating scores on the measure
with adolescents. Benn (2004) had also previously adapted the language of the MAAS to be
suitable for children (MAAS-C), and Lawlor, Schonert-Reichl, Gadermann, and Zumbo
(2014) followed with validity data. Greco et al. (2011), on the other hand, published validity
data for the first mindfulness measure specifically developed for younger respondents, the
Child and Adolescent Mindfulness Measure (CAMM). Despite the availability of these
mindfulness inventories, their use to measure outcomes in adolescent mindfulness
interventions remains infrequent, with few adolescent studies including a mindfulness
questionnaire as an outcome measure (see Harnett & Dawe, 2012).
In summary, mindfulness has strong potential to support wellbeing and to prevent or
reduce psychological distress in adolescents (Greco et al., 2011). Important foundational
work towards the development of empirically based measures of mindfulness in this
population has commenced. However, in comparison to the state of adult research, there are
relatively fewer options of measurement tools, and they are being infrequently used. The
current state of adolescent mindfulness measurement, particularly in comparison to adult
research, suggests that opportunity exists to build upon foundations in this area.
Thesis Overview
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The aims of this research were to: (1) review all instances of use of dispositional
mindfulness measures with adolescent populations; (2) systematically evaluate the potential
suitability of existing measures of dispositional mindfulness for use with adolescents; (3)
develop a measure of factors related to dispositional mindfulness that is suitable for use with
adolescents and which is based on the current most widely accepted multi-factorial model of
mindfulness; (4) explore the comprehensiveness of the newly developed measure in adult
populations, and create, if appropriate, an extended adult format; (5) use the newly developed
measure to explore familial associations of adolescent mindfulness, and the relationship of
adolescent psychological wellbeing outcomes to parental and adolescent mindfulness.
The format of the following chapters will be similar to that of individual papers
prepared for submission to journals, so there may be repetition of information in some
instances. Chapter 2 presents a paper currently in press for publication in the journal
Mindfulness, titled: Trait Mindfulness Measures for Use with Adolescents: A Systematic
Review. This chapter comprises two studies. Study 2.1 identifies all instances in which trait
mindfulness questionnaires have been previously used in adolescent populations and
evaluates and summarises their internal structure, reliability, validity and demonstrated
usefulness as outcome measures. Study 2.2 reviews all published measures of trait
mindfulness and undertakes an analysis of text (reading complexity, comprehension, content
and structure) and theoretical basis of each measure. Suggestions are made for further
development of current and new measures to build upon existing foundations of assessment
of adolescent mindfulness.
Chapter 3 presents the development of a new multi-factorial measure. The chapter is
titled Development and Validation of the Adolescent and Adult Mindfulness-Related Factors
Inventory (AAMFI). This chapter comprises three studies. Study 3.1 outlines the
development of the AAMFI, through its initial stages of item pool development and item

DEVELOPMENT AND VALIDATION OF THE AAMFI

28

reduction using Exploratory Factor Analysis (EFA) in a young adolescent age group (12-14
years-of-age). In Study 3.2 the 18-item AAMFI is subjected to Confirmatory Factor Analysis
(CFA) in three independent age groups: older adolescents (15-17 years of age), younger
adults (18-34 years-of-age), and older adults (35-74 years-of-age). A hierarchical model of
the five identified mindfulness-related factors is tested to identify whether the five factors
should be viewed as component parts of an overarching mindfulness factor in separate age
groups from early adolescence to older adulthood. Study 3.3 addresses construct validity of
the overall scores and sub-subscales of AAMFI. In the combined adolescent sample, AAMFI
scores are explored in relation to psychological outcomes (such as internalising and
externalising symptoms) and cognitive processes (such as thought suppression, rumination
and catastrophizing) previously shown to have relationships with mindfulness in adolescents.
Chapter 4 outlines an extended exploration of the AAMFI. It is titled: The Adolescent
and Adult Mindfulness-Related Factors Inventory Extended (AAMFI-E): Further
Developmental Exploration. An exploration of the pool of items originally developed for the
AAMFI is undertaken, beginning with EFA and item reduction in an adult population (Study
4.1). Potential confirmation of this structure is explored in a second adult sample, and two
adolescent samples (Study 4.2). An extended adult-response version of the AAMFI
(AAMFI-Extended; AAMFI-E) is developed and suggestions for the use of the two measures
(AAMFI and AAMFI-E) are made.
Chapter 5 presents a correlational study which makes use of the AAMFI, titled:
Exploring Familial Associations of Mindfulness: Do Mindful Parents Have More Mindful
and Psychologically Healthier, Adolescents? This study presents data arising from the use of
the AAMFI in 65 parent-adolescent dyads. Associations between adolescent and parent
mindfulness are explored. Findings are presented regarding the relationship between parent
mindfulness and adolescent psychological wellbeing, and suggestions are made for further
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exploration of this relationship, and future investigations in the area of mindful parenting
interventions.
The concluding chapter, Chapter 6 contains the Summary and General Discussion. It
highlights implications of the current findings and of the development of these two new
measures of mindfulness-related factors: the AAMFI and the AAMFI-E. Strengths and
limitations of the current research are discussed. Suggestions are made for potential future
directions in adolescent mindfulness measurement research.
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Chapter 2: Trait Mindfulness Measures for Use with Adolescents: A Systematic Review
A concept central to Buddhist practice, mindfulness is increasingly being used as a
therapeutic tool to promote psychological well-being (Williams & Kabat-Zinn, 2011). While
contemporary scholars of mindfulness have highlighted definitional challenges (Dreyfus,
2011; Dunn, 2011), a well-accepted description of mindfulness is a non-elaborative,
nonjudgmental, present-centred awareness in which thoughts, feelings and sensations that
enter the attention are acknowledged and accepted (Bishop et al., 2004). In order to study
mindfulness in a psychological context, and make its benefits available to more consumers
there has been extensive research into its secularization and measurement. This process is
important for the development and testing of models of the construct, determination of
predictors and outcomes, increased understanding of underlying mechanisms, and exploration
of the developmental trajectory across the lifespan. To achieve these aims, various
mindfulness questionnaires have been developed for adults and to a more limited extent for
adolescents.
Burgeoning research into the development of mindfulness questionnaires has led to
debate regarding their use (e.g., Grossman, 2011; Brown, West, Loverich, & Biegel, 2011).
In a general adult context, concerns include that mindfulness questionnaires lack construct
validity due to the lack of external referents by which to define a mindful person (Grossman,
2011). Further, it has been questioned whether mindfulness questionnaires capture all
elements of the construct, a task further complicated by the substantial divergence in the
operationalization of mindfulness by different research groups (Grossman, 2011). An
additional concern is that responses to mindfulness items are sensitive to subtleties such as
reverse phrasing (Van Dam, Earleywine, & Borders, 2010).
This debate is further complicated by considerations unique to the study of
adolescents. Characteristic of their stage of development, adolescents have incomplete
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cognitive and emotional development and less sophisticated reading skills and are still
developing capacity for self-reflection (Keating, Lerner, & Steinberg, 2004). Level of
comprehension of items clearly influences participant responses, as demonstrated by
differential functioning of mindfulness items between non-meditating and meditating adults
(Van Dam et al., 2010). The lack of difference between adults and adolescents in their levels
of self-reported mindfulness, despite theorized developmental differences in these norms, has
also been suggested as evidence that adolescent self report of mindfulness is unreliable
(Grossman, 2011). Given the important concerns that have been raised regarding
mindfulness measurement in general, but particularly in adolescence, it seems timely to
undertake to review the assessment of mindfulness in adolescence to date, exploring the
extent to which current measures address these issues.
Questionnaires developed for adults include the Freiburg Mindfulness Inventory
(FMI; Bucheld, Grossman, & Walach, 2001), the Mindfulness/Mindlessness Scale (MMS;
Bodner & Langer, 2001), the Mindful Attention Awareness Scale (MAAS; Brown & Ryan,
2004), the Kentucky Inventory of Mindfulness Skills (KIMS; Baer, Smith & Allen, 2004),
the Five Facet Mindfulness Questionnaire (FFMQ; Baer, Smith, Hopkins, Krietemeyer, &
Toney, 2006), the Cognitive and Affective Mindfulness Scale-Revised (CAMS-R; Feldman,
Hayes, Kumar, Greeson, & Laurenceau, 2007), the Southampton Mindfulness Questionnaire
(SMQ; Chadwick et al., 2008), the Philadelphia Mindfulness Scale (PHLMS; Cardaciotto,
Herbert, Forman, Moitra, & Farrow, 2008) and the Comprehensive Inventory of Mindfulness
Experiences beta (CHIME-ß; Bergomi, Tsacher & Kupper, 2013). These questionnaires are
used frequently in adult mindfulness-based research and support the large body of literature
that shows benefits of mindfulness in adult populations (e.g., Chiesa & Serreti, 2009; Khoury
et al., 2013).
The development of mindfulness measures for adolescents has been more limited
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(Greco, Baer, & Smith, 2011). In some cases, (e.g., Lau and Hue, 2011) adapted versions of
adult measures have been used in adolescent research, however, how suitable these measures
are for adolescents is not always clear. The first two studies seeking to validate mindfulness
measures for use with adolescents appeared in 2011. Brown, West, Loverich and Biegel
(2011) slightly adapted the Mindful Attention Awareness Scale (MAAS; Brown & Ryan,
2004) by removing one item relating to driving, and published validity data for adolescents.
Benn (2004) had previously adapted the language of the MAAS for use with children
(MAAS-C), and Lawlor, Schonert-Reichl, Gadermann, and Zumbo (2014) followed with
validity data. Concurrently, Greco et al. (2011) published validity data for the first
mindfulness measure specifically developed for younger respondents, the Child and
Adolescent Mindfulness Measure (CAMM). Thus, measures for adolescent use are emerging.
One issue related to measuring mindfulness has to do with whether it is
conceptualized as a single-factor quality of awareness and attention, or as having two or more
dimensions, measurable by multi-faceted measurement tools. The work of authors of the
MAAS (Brown & Ryan, 2004) aligns with the notion of mindfulness as a uni-dimensional
construct. They define mindfulness as sustained, receptive attention to present events and
experience, and emphasize staying present in the moment during everyday activities, and
simply observing what is taking place (Brown & Ryan, 2004). Thus, the MAAS and its
adaptation for use with adolescents, the MAAS-A (Brown et al., 2011), consist of one scale
yielding a single score to represent dispositional mindfulness.
The idea of measuring mindfulness as a multi-faceted construct was particularly
driven by a study by Baer et al. (2006) in which five available mindfulness questionnaires
were administered to 613 psychology undergraduates to explore correlations between the
measures, factor structure for the item set, and relationships to other constructs. The intercorrelations between the five inventories used, MAAS, FMI, KIMS, CAMS-R, and MQ,
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were moderate to large in magnitude. Exploratory factor analysis revealed a five-factor
solution, which led to the development of a five-facet model of mindfulness contained within
the FFMQ (Baer et al., 2006). The FFMQ defined mindfulness as comprising in adults the
four factors previously appearing in the KIMS: (1) observing, (2) describing and (3) acting
with awareness in the present moment, with (4) non-judgment of the moment-by-moment
experience; and a new factor: (5) non-reactivity.
The current paper aims to review the present status of adolescent mindfulness
measurement tools by exploring in two studies the use of self-report trait mindfulness
questionnaires in adolescent populations. Study 2.1 aims to identify trait mindfulness
questionnaires used in adolescent samples and to evaluate their internal structure, reliability,
validity, and demonstrated usefulness as empirical outcome measures. In examining internal
structure of measures, attention is paid to content validity, specifically, which aspects of
mindfulness each measure assesses and whether it is uni-dimensional or multi-dimensional.
Construct validity is examined; with good convergent validity being indicated by strong
associations with theoretically related cognitive mechanisms, and moderate associations with
typically related outcomes of mindfulness, and discriminant validity shown by small or no
association with variables expected not to have a direct relationship with mindfulness
(Cronbach & Meehl, 1955). Criterion validity is also considered, investigating whether each
measure has demonstrated ability to differentiate between relevant groups (e.g., meditators
and non-meditators), and whether data exists to show item functioning in different groups.
Because the range of measures developed specifically for adolescents is limited, Study 2.2
includes a review of all published measures of trait mindfulness with the aim of assessing
potential suitability of measures for use with adolescent respondents based on level of
reading complexity and comprehension, content, structure, and theoretical basis. This
analysis could point to measures with potential for further use or development in adolescents.
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Study 2.1
Method
Search strategies. A literature search was conducted using Google Scholar, ProQuest
Central and PsychARTICLES databases to identify relevant articles. Primary (truncated)
search terms used were “mindful” and “adolescent”. Secondary searches were performed
using Google Scholar to locate additional articles that had cited development and validation
studies relating to each of the mindfulness inventories identified. Articles were identified for
potential inclusion if the two primary search terms appeared in the title, abstract or keywords.
Using this search strategy, 589 articles were identified for potential inclusion in the review.
Five criteria determined inclusion eligibility. (1) Articles were published in peerreviewed journals. (2) Articles were written in English (although the mindfulness inventory
could be translated). (3) Articles were published after 2000, the date of the first published
self-report measure of mindfulness (Bodner & Langer, 2001). (4) Articles described
empirical studies reporting on one or more self-report measures of mindfulness and their
psychometric properties. (5) Mean age of participants was between 10 and 17 years. This
screening process identified 32 articles as eligible. Four articles identified as duplicates were
omitted, leaving 28 articles reviewed; see Table 2.1. This collection included three studies of
scale development, 10 studies reporting interventions, seven correlational studies, one of
which was longitudinal, and eight studies covering multiple categories.
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Results
Frequency of use and internal consistency. Studies administering a mindfulness
measure most frequently used those validated for use with adolescents (MAAS, MAAS-A, or
CAMM), and other measures were used infrequently (FMI, FFMQ) or not at all. Versions of
the MAAS (Brown & Ryan, 2004) were used in 10 studies. The MAAS and the MAAS-A
(Brown et al., 2011) differ by the omission of one item only, and similarly good internal
consistency was reported by the nine studies (with mean participant ages ranging from 10.2
to 16.7) that used either measure (Cronbach’s α ranged between .84 and .93). One study used
the MAAS-C (Lawlor et al., 2014) and also reported good internal consistency (α = .87) for
participants with a mean age of 11.4. The CAMM (Greco et al., 2011) was used in 16 studies
(mean participant age 11.1 to 17.0). The reported internal consistencies of the CAMM and its
subscales were slightly lower than that of the MAAS but still acceptable in all studies (α
=.70-85) apart from one by Noggle, Steiner, Minami, and Khalsa (2012) which reported poor
internal consistency (α = .58). This discrepant finding may be due to the researchers
administering all 25 of the original CAMM items despite Greco et al.’s (2011)
recommendation to use the finalized 10-item measure. Three FFMQ subscales (nonreactivity, non-judgment, acting with awareness; Baer et al., 2006) were administered to
adolescents in one study (Ciesla, Reilly, Dickson, Emanuel, & Updegraff, 2012), which
reported internal consistencies of subscales ranging from good (α = .75, non-reactivity) to
excellent (α = .93, non-judgment). Only Lau and Hue (2011) administered the FMI (Bucheld
et al., 2001), and the version used was a 14-item short form comprising items relating to nonjudgmental present-moment observation, and openness to experience. Internal consistency
was not reported, and similarly, the internal consistency of the more commonly used full
form version of the FMI is not yet known in adolescent populations.
Test-retest reliability. Test-retest reliability for the MAAS was found to be good in
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an adult sample over a 3 to 4-week period (r = .85-.88; Brown & Ryan, 2004) and moderate
in adolescent samples over 3-month and 10-month periods (r = .35-.52; Black, Sussman,
Johnson, & Milam, 2012). Although reliability statistics were not stated, several additional
studies reported stable MAAS scores for control groups over the period of their study
interventions (Bögels, Hoogstad, van Dun, de Schutter, & Restifo, 2008; Brown et al., 2011,
Study 2; Lau & Hue, 2011; Edwards, Adams, Waldo, Hadfield, & Biegel, 2014), and one
study reported stable FMI scores in their control group (Lau & Hue, 2011). None of the
intervention-focused CAMM studies reported on stability of CAMM scores in control
groups.
Factor structure. Nine studies (see Table 2.2) explored factor structure of
mindfulness inventories in child or adolescent samples. No study had administered the same
instrument to adolescent and adult samples to test whether factor structure between these
groups is invariant.
Three studies exploring factor structure administered either the adult or adolescent
version of the MAAS (Brown & Ryan, 2004; Brown et al., 2011), which are considered
together here given their difference of one item only. The MAAS has well-established unidimensional factor structure in adults, defining mindfulness as a general tendency to pay
attention to and have awareness of life’s experiences (Brown & Ryan, 2004). Its proposed
uni-dimensional factor structure was replicated in adolescent samples in the three studies that
utilized variations of the MAAS (Black et al., 2012; Brown et al., 2011; Lawlor et al., 2014).
The remaining six studies explored the factor structure of mindfulness in young people using
the CAMM (Greco et al., 2011). While the CAMM was born out of the multidimensional
conceptualization of mindfulness proposed by developers of the KIMS (observing,
describing, acting with awareness and accepting without judgment; Baer et al., 2004), during
CAMM development, observing and describing items were removed. The remaining items
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suggested a single-factor solution consisting of ten reverse-scored items was the best fit, with
item content covering lack of present-moment awareness and judgmental, non-accepting
responses to thoughts and feelings (Greco et al., 2011). This single factor solution was
recently confirmed in separate male and female adolescent samples (Kuby, McLean, & Allen,
2015).
Ciarrochi, Kashdan, Leeson, Heaven, and Jordan (2011) administered a 20-item
version of the CAMM to a large sample of Australian Grade 10 students. The 20 items were
those originally intended to measure observing and acting with awareness. In exploratory
factor analysis the two expected factors emerged, and this structure was consistent for
adolescent males and females. In a separate investigation, two studies that administered a
Dutch translation of the 10-item CAMM to children and adolescents in The Netherlands (de
Bruin, Zijlstra & Bögels, 2014; Study 1 and Study 2) also suggested a two-factor solution: (1)
present moment, non-judgmental awareness and (2) suppressing or avoiding thoughts and
feelings/distractibility or difficulty paying attention, however the second factor had lower
internal consistency than the first factor in both Dutch studies (α = .58; α = .50). Different
findings in English and Dutch CAMM studies suggest potential for a multi-dimensional
solution but the most robust finding has been single-factor.
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Construct validity. Thirteen studies included in the review explored construct
validity of mindfulness scale scores in adolescent samples (see Table 2.3). These studies
utilized the MAAS (Brown & Ryan, 2004) or MAAS-A (Brown et al., 2011), the CAMM
(Greco et al., 2011) and the FFMQ (Baer et al., 2006) and all measures demonstrated some
correlations in expected directions between mindfulness and a range of outcomes. The
MAAS and the CAMM demonstrated substantial convergent validity with a wide range of
constructs across multiple studies, while the FFMQ was only tested with two constructs.
The most clearly convergent constructs were negatively-valenced cognitive
mechanisms that were inversely aligned with mechanisms of mindfulness. Consistent with
conceptualizations of mindfulness as openness to allowing and observing one’s thoughts
(Williams & Kabat-Zinn, 2011), moderate to strong (Cohen, 1988) negative relationships
were found between the CAMM and psychological inflexibility (r = -.60, p < .001) and
thought suppression (r = -.58, p < .001; Greco et al., 2011). Moderate to strong negative
correlations were found for the CAMM (r = -.38, p < .001; Greco et al., 2011), MAAS (r = .56, p < .001; Lawlor et al., 2014) and FFMQ (r = -.54, p < .001; Ciesla, et al., 2012) with
rumination. This supports convergent validity of these scales since mindfulness theoretically
involves reduction of ruminative thought (Nolen-Hoeksema, 2000).
Correlations of smaller magnitude were found between mindfulness and a range of
positively and negatively valenced mental health variables. These constructs, while not
representing mindfulness itself, are frequently reported outcomes of increased mindfulness so
more modest, yet significant, correlations were expected. At this moderate level mindfulness
was positively associated with a range of variables including quality of life (CAMM; r = .39,
p < .001; de Bruin et al., 2014), optimism (CAMM; r = .34, p < .001; Lawlor et al., 2014),
wellness (MAAS; r = .30, p < .001; Brown et al., 2011), and happiness (MAAS; r = .28, p <
.001; de Bruin et al., 2014). Moderate negative associations included depression (MAAS; r =
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-.48, p < .001; Black et al., 2012), anxiety (CAMM; r = -.39, p < .001; Lawlor et al., 2014),
and self-criticizing (CAMM; r = -.49, p < .001; Cunha & Pavia, 2012).
Regarding discriminant validity there is, to date, more limited data. Non-significant
correlations have been shown, as anticipated, with constructs unexpected to be associated
with mindfulness such as general self-concept (CAMM; r = .11, p > .05; Lawlor et al., 2014),
and supportiveness (CAMM; r = .11, p > .05; Lawlor et al., 2014). Similarly as expected
mindfulness was not correlated with personality variables that show similar non-associations
in adults, including extroversion (MAAS; r = .08, p > .05; Brown et al., 2011) and openness
(MAAS; r = .09, p < .05; Brown et al., 2011). Associations with response sets, such as social
desirability, have not been examined to determine discriminant validity.
Most studies of construct validity of mindfulness measures have been correlational.
One longitudinal study using the 20-item two-subscale CAMM found that higher levels of the
mindful skill of observing did not predict changes in wellbeing, but acting with awareness,
which is theoretically more closely aligned with wellbeing, predicted decreasing sadness and
hostility over one year in 15-16 year olds (Ciarrochi et al., 2011). Only one study attempted
to use an objective cognitive process, executive inhibition, and failed to find a significant
relationship with the MAAS (Oberle, Schonert-Reichl, Lawlor, & Thomson, 2011).
While further longitudinal and objective construct exploration is needed, overall the
data support emerging construct validity of the MAAS (Brown & Ryan, 2004), MAAS-A
(Brown et al., 2011) and CAMM (Greco et al., 2011) in adolescents. The FFMQ (Baer et al.,
2006) has been evaluated to a much more limited degree in adolescents.
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Mindfulness intervention studies. Nine intervention studies were identified that
employed a mindfulness inventory as an outcome measure with adolescents; see Table 2.4.
Five studies used either the MAAS or MAAS-A, and are considered together. Two studies
using the MAAS or MAAS-A reported significant improvement in mindfulness scores after
8-week MBSR (Cohen’s d = .61; Brown et al., 2011), and 8-week MBCT interventions
(Cohen’s d = .50; Bögels et al., 2008). Both studies also reported improvements in outcomes
including self-esteem, happiness, sustained attention, self-compassion, depression and stress.
By contrast, three studies using either the MAAS or MAAS-A (de Bruin et al., 2014;
Barnert, Himelstein, Herbert, Garcia-Romeu, & Chamberlain, 2014; Edwards et al., 2014),
three studies using the CAMM (Lagor, Williams, Lerner, & McClure, 2013; Noggle et al.,
2012; Sinclaire & Goodfriend, 2013) and one study using the MAAS and FMI (Lau & Hue,
2011), reported no significant changes in mindfulness scores following mindfulness
interventions. However, these studies also failed to find significant changes in expected wellbeing outcomes, including self-regulation, anxiety, depression and stress. Therefore, the
mindfulness measures may have accurately reflected lack of improvement in mindfulness
from those interventions, some of which did not follow protocols of empirically supported
mindfulness interventions (see Table 2.4).
Criterion validity. Of the 28 papers reviewed, each included just one adolescent
participant sample group, with none of the studies employing a design to compare different
groups, (e.g., adolescent meditators to adolescent non-meditators). Thus, the reviewed
studies provided no data on criterion validity of these measures in adolescent samples.
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Study 2.2
Given the small number of mindfulness measures specifically developed for
adolescents, Study 2.2 assessed the potential suitability of all published measures of trait
mindfulness for use with adolescents. Each measure was assessed on the basis of its reading
complexity, concreteness of items, theoretical basis and appropriateness of content.
Method
Search strategies. A search for all published self-report mindfulness measures for
adults and adolescents was conducted. Measures were selected that (1) were designed to
assess dispositional mindfulness in normative populations and were not limited to
populations with specific meditation experience, (2) were English language, and (3) had been
validated in at least two samples. First, measures were included from three recent relevant
mindfulness reviews (Sauer et al., 2013; Harnett & Dawe, 2012; Burke, 2010) and two recent
measurement development papers (the CHIME-β, Bergomi et al., 2013, and CAMM, Greco
et al., 2011). Literature searches were then performed in Google Scholar, ProQuest Central
and PsychARTICLES databases, using search words of self-report, self-report measure and
self-report instrument, combined with mindfulness.
These methods identified 16 measures four of which were excluded. The Toronto
Mindfulness Scale (Lau et al., 2006) was excluded because it only measures state
mindfulness. The Effects of Meditation Scale (Reavley & Pallant, 2009) was excluded
because it measures experiences of meditation, not mindfulness. Two measures, the Lectical
Solloway Mindfulness Assessment and the Solloway Mindfulness Scale (Solloway &
Dawson, 2011) were excluded because they target current practitioners of mindfulness.
Eleven measures were retained for analyses.
Assessment of suitability. First, the theoretical basis of each measure was assessed.
Each measure was also assessed on four key factors that are prerequisites for adolescent
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responding: readability, comprehension, age-appropriateness of content, and structure.
Theoretical basis. Theoretical underpinning of measures, specifically the constructs
and dimensions assessed, was considered important to assist researchers in selecting
measures that align with their conceptualization of mindfulness.
Readability. Limitations of comprehension and verbal memory are expected to be
one of the most important causes of children’s difficulties in adequately responding to survey
questions (Borgers, Sikkel, & Hox, 2004). Both can be addressed by assessing the
readability of text, which is the ease with which a reader can read and understand text
(Oakland & Lane, 2004). The centrality of readability to determining the suitability of
questionnaires for adolescents is demonstrated by increases in data quality associated with
the advancement of reading skills throughout adolescence (Borgers, Leeuw, & Hox, 2000). In
the absence of empirical data such as reliability and validity, readability is often prioritized as
the main content-based consideration in the development of questionnaires for adolescents.
For example, the authors of the widely used Beck Youth Inventories of Emotional and Social
Impairment (Beck, Beck, & Jolley, 2001) considered reading grade level as a primary focus
when developing items intended for adolescent respondents. Thus, reading grade level of
inventories is central to this review.
Four commonly used indices of readability that assess reading level of text in
different ways were used: Flesch Reading Ease Formula (Flesch, 1948); Simple Measure of
Gobbledygook (SMOG; McLaughlin, 1969); FORCAST (Caylor, Sticht, Fox & Ford, 1973);
and The New Dale Chall readability formula (Chall & Dale, 1995). In addition to calculating
scores from each formula for items and also instructions for each measure, mean US reading
grade level was calculated by averaging scores for the four formulae (see Table 2.5); using
multiple indices is recommended to provide a conservative estimate of reading level
(McHugh & Behar, 2009).
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The Flesch Reading Ease Formula (Flesch, 1948) is a widely used measure of
readability and is considered one of the most accurate (McHugh & Behar, 2009), having
shown strong associations with reading comprehension scores (McCall & Crabbs, 1961).
Ease of reading scores are based on the average number of words in sentences and number of
syllables in those words. Given its focus on the length of questionnaire items, the Flesch
formula is particularly useful in assessing adolescent readability. Long questionnaire items
are associated with poorer response reliability (Borgers et al., 2000), due to the increased
demand that longer questions place on verbal memory (Borgers, et al., 2004). This is
important for young respondents given that verbal working memory is still developing
throughout adolescence (Klingberg, Fossberg, & Westerberg, 2002).
The Simple Measure of Gobbledygook (SMOG; McLaughlin, 1969) is commonly
used to assess reading level of printed health materials. It determines reading ease by the
number of words in each sentence that have three or more syllables.
The Dale-Chall readability formula is based on the premise that readers find it easier
to read, process, and recall a passage of writing containing familiar words (Chall & Dale,
1995). It determines readability by the average sentence length and average number of “hard
words” per sentence. Chall and Dale (1995) define “hard words” as words that do not appear
on a list of 3,000 common words found to be familiar to most (US) Grade Four students.
The FORCAST formula (Caylor et al., 1973) is designed for text other than running
narrative, such as questionnaire items (McHugh & Behar, 2009). FORCAST output is
calculated on the basis of the number of mono-syllabic words (considered easier to read) in a
150-word sample of text (Caylor et al., 1973).
Comprehension. While readability formulae offer a useful estimate of likely
comprehension, they do not address two important elements: abstractness and negative
phrasing. Both have been considered in our assessment of suitability.
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Converse to abstractness, concrete language is rich in connections to lived or
imaginable events (Sadoski, 2001). For example, the term flood of emotion is more concrete
and likely to conjure mental images, than the term rapid onset of distress. Concrete language
results in mental elaboration, making text more comprehensible and memorable (Sadoski,
Goetz, & Rodriguez, 2000). When questions are clear and concrete about the here and now,
even young children aged seven to ten are able to give informative responses (Amato and
Ochiltree, 1987). Sadoski (2001) suggests three principles for increasing concreteness of
text: (1) self-referencing (e.g., including “I”), (2) use of concrete action terms (e.g., When I
am walking), and (3) image-evoking (e.g., He was so angry he saw red). Since all items on
the measures reviewed included self-reference to “I”, items were rated on the latter two
principles. Each item received a score of one if it contained a concrete action term or was
image-evoking (e.g., “I snack without being aware that I am eating”) and zero if it met
neither principal (e.g., “I have an appreciative attitude towards myself”). The percentage of
abstract items in each measure was calculated, so that higher scores represented higher
proportion of abstract items, and a greater challenge posed to comprehension (see Table 2.5).
Negative phrasing generally leads to poorer response reliability, particularly in
children and early adolescents (Benson & Hocevar, 1985). For example, items such as “I like
riding the bus” are more reliably responded to by adolescents than “I do not like riding the
bus” (Benson & Hocevar, 1985). Items were considered negative if they included the words
“not” or “do not” in relation to an action or activity.
Content. Mindfulness questionnaires that were developed for adults include items
that refer to everyday activities (e.g., “I drive places on automatic…”; MAAS; Brown &
Ryan, 2004), or content that may not be relevant or suitable for adolescents (Brown et al.,
2011). To assess the suitability of the content of the reviewed questionnaires, the first two
authors of this paper independently reviewed all items and noted all items containing content
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relating to activities that were unlikely to be performed by adolescents.
Structure. The structure of questionnaires was considered by examining (1) the
number of response options, and (2) the length of questionnaires. Questionnaires with
limited response categories give better results in research with young people (Hershey and
Hill, 1976). Given the increased demand that more response options place on verbal
memory, Holaday and Turner-Henson (1989) advise that before the age of ten no more than
three response options should be given, and even with older children to adolescents, the use
of five options offers optimal response reliability (de Leeuw, Borgers, & Smits, 2004). The
length of questionnaires is also important, given that younger respondents have a shorter
attention span and questionnaire length should equate to periods of focused work limited to
no more than 30 minutes for children aged 10-12 (de Leeuw et al., 2004). The number of
questions was also noted for each measure (Table 2.5).
Results
Theoretical basis. Twelve questionnaires were reviewed, noting dimensionality and
constructs theoretically assessed. The English 10-item version of the CAMM (Greco et al.,
2011) is a uni-dimensional measure (see Study 2.1) assessing lack of awareness and
judgmental responses to thoughts and feelings.
The MAAS (Brown & Ryan, 2004) is a 15-item measure assessing a general tendency
to pay attention to and have awareness of life’s experiences. The MAAS and its 14-item
adolescent version, the MAAS-A (Brown et al., 2011) have shown uni-dimensional structure
in adult and adolescent samples. The MAAS-C (Lawlor et al., 2014) is a 15-item measure;
items match the 15 MAAS items, but with language designed to be suitable for children. Six
items are identical to the original MAAS, with nine items altered for comprehension.
The FMI (Bucheld, et al., 2001) is a 30-item measure of the process of regulating
attention to bring awareness to current experience with an attitude of curiosity, openness and
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acceptance. It has four inter-related facets: mindful presence, non-judgmental acceptance,
openness to experiences and insight.
The 12-item CAMS-R (Feldman et al., 2007) includes items on attention, awareness,
present-focus, and acceptance/non-judgment of feelings and thoughts in daily experience. It
has a single-factor solution, yielding a single total score.
The SMQ or MQ (Chadwick et al., 2008) is a measure of the ability to take a mindful
approach to distressing thoughts and images. All 16 items begin with “Usually when I have
distressing thoughts and images” followed by responses such as, “I just notice them and let
them go”. In developing the SMQ, four facets were considered (mindful observation, letting
go, non-aversion and non-judgment), however, a uni-dimensional structure has been found.
The KIMS (Baer et al., 2004) draws largely from DBT mindfulness theorizing,
consisting of 39 items across four factors (observing, describing, acting with awareness, nonjudgment; Linehan, 1993). The FFMQ (Baer et al., 2006) was a subsequent attempt to unify
five commonly used mindfulness questionnaires (MAAS, FMI, KIMS, CAMS and SMQ).
Factor analyses of this battery in undergraduates produced a five-factor solution. The final
39-item FFMQ contains the four KIMS factors plus a new factor: non-reactivity. However,
further analyses have suggested that the five-factor solution emerges in samples that include
meditators, while a four-factor solution without observing can be a better fit in nonmeditating adult samples (Baer et al., 2006; Williams, Dalgleish, Karl, & Kuyken, 2014).
The 21-item MMS (Bodner & Langer, 2001) is based on a definition of mindfulness
as a state of presence in the moment and openness to novelty with awareness of distinctions,
context and multiple perspectives. The MMS developers describe four underlying concepts:
flexibility, novelty producing, engagement and novelty seeking; however, factor analysis in
adult samples suggested a single-factor solution.
The PHLMS (Cardaciotto et al., 2008) was designed to measure mindfulness as a bi-
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dimensional concept of present-moment awareness and acceptance. A two-factor solution
has been confirmed in adult samples using a final refined version of the 20-item measure.
CHIME-ß (Bergomi et al., 2013) was designed to assess nine facets identified in prior
mindfulness inventories. Factor analyses in adults suggested a four-factor solution: accepting
orientation, present awareness, describing of experiences, and non-avoidant orientation.
Reading level. Table 2.5 shows Reading Grade Level (RGL) for instructions and
items and percentage of concrete items for each measure. The mean RGLs range between
Year 5 and Year 8, suggesting suitability for most adolescents. However, the RGL indicated
by some individual formulae may indicate caution in using the measure with adolescents. For
example, the FFMQ (Baer et al., 2006) has an RGL of 9 according to the Dale-Chall index,
which is influenced by presence of “hard words”.
The FORCAST formula indicated a higher RGL for all measures than other formulae,
suggesting a Year 10 or higher reading level for the FMI, MAAS and KIMS. However, the
FORCAST is influenced by two-syllable words, while the SMOG is influenced only by
words of three or more syllables, so findings were compared from these formulae. The FMI,
MAAS and KIMS all have SMOG ratings of less than approximately Year 7 (KIMS = 7.1),
suggesting that those measures contain two-syllable words, but few words with greater than
two syllables. Therefore, the FORCAST result alone is unlikely to be reason to exclude them
from use with adolescents, who are unlikely to be troubled by two-syllable words.
Comprehension. The proportion of abstract terms and negatively worded items
(Table 2.5) showed variability in likely comprehension. For example, although the CAMM
has Year 5 RGL, it contains 80% abstract items, which some adolescents may have more
difficulty with. In contrast, the KIMS and MAAS contain less than 50% abstract items
Regarding percentage of negatively worded items, although many questionnaires
contained some or all items on which a high score would indicate lower levels of mindfulness
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(e.g., “I snack without being aware that I’m eating”), there were no items that were directly
negatively worded (e.g., “I do not snack…”). Given that the action element of the item was
always positively phrased (i.e., “I snack…”) none of the questionnaires were determined to
contain negatively worded items likely to cause problems for adolescent comprehension.
Content. Only a few items across all questionnaires contained content that may be
considered unsuitable for adolescents. These were either items involving activities unlikely
to be performed by all adolescents (e.g., “I drive on autopilot…”; MAAS; Brown & Ryan,
2004) or items with potentially inappropriate content for adolescents in some school settings
due to their personal nature (e.g., “When I shower I am aware of how the water is running
over my body”; PHLMS; Cardaciotto et al., 2008). Between one and three items of these
types were contained in the MAAS, FFMQ, FMI, KIMS and PHLMS.
Structure. Six measures met our criteria of having no greater than five response
options in their rating scale (see Table 2.5). Exceeding this number were response scales
used by the MAAS-A/C, CHIME-ß, MMS and SMQ. The length of the questionnaires (see
Table 2.5) also varied greatly, the shortest being the CAMM (10 items), and the longest the
FFMQ and KIMS (each 39 items). However, given that even the longest questionnaires are
likely to be completed within 30 minutes of focused work, suggested to be manageable for
adolescents (de Leeuw et al., 2004), all seem suitable, unless included in a larger battery of
assessment tools.
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Discussion
The first aim of this review was to identify published findings in which mindfulness
questionnaires have been administered to adolescents and to review measures’ psychometric
properties. Our second aim was to identify all published mindfulness measures with potential
for use or development with adolescent respondents based on a range of suitability criteria
including readability, comprehensibility, and appropriateness of structure and content.
The MAAS (Brown et al., 2011) and CAMM (Greco et al., 2011) were the two most
commonly used measures. The FFMQ (Baer et al., 2006) and FMI (Bucheld, et al., 2001)
were each used once in this age group. Study 2.1 found that good internal consistency has
been reported for the four measures when they were administered in adolescent samples as
per the developers’ instructions. The only measure for which test-retest reliability data was
found, the MAAS, showed moderate (in an English-speaking sample) to strong (Chinesespeaking sample) three to four-week stability. The MAAS (Brown & Ryan, 2004) and
CAMM (Greco et al., 2011) showed good construct validity in adolescent samples, while
support for the FFMQ was limited. The MAAS showed the most extensive validity as an
outcome measure, while research is needed on predictive validity of the CAMM using wellsupported interventions.
Regarding internal structure, the factor structure of mindfulness measured by the unidimensional MAAS has been replicated in both adult and adolescent samples, suggesting that
when mindfulness is defined as a general factor of awareness and attention to the present
moment this is consistent across age groups. However, while factor analyses conducted with
adults have supported either a five-factor model of mindfulness in undergraduate students
(Baer et al., 2006) and experienced adult meditators (Baer et al., 2008), or four-factor model
in non-meditating adults (Williams et al., 2014), in adolescent populations at most two
factors have been produced. This pattern suggests two possible explanations: (1) that
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mindfulness is best conceptualized differently for adolescents in comparison to adults, or (2)
that mindfulness may usefully be considered multi-faceted in adolescents, but limitations in
existing tools prevent a proper evaluation of this proposition.
Regarding the first possibility, research into the area of working memory offers a
useful model for considering why there may be differences in the factor structure of
mindfulness across age cohorts. In the context of working memory, there is debate about the
existence of a general form of memory versus a wide range of memory tasks that can be
distinguished and show different patterns of change with age (Johnson et al., 2010). It has
been proposed that during childhood general memory ability gradually develops into more
specific abilities (Johnson, Logie, & Brockmole, 2010). Similar to working memory, there
may be a general mindfulness factor underlying modular components of mindfulness which
may differentiate with age into more specific abilities, as cognitive and emotional
development occurs (Nippold, 2000). With maturation of the pre-frontal cortex, adolescents
develop the capacity for awareness of, monitoring, indeed, reporting on perceptual processing
systems within the body (Kuhn, 2000). This developing meta-awareness may explain an
increasing awareness of internal experiences, and thus, a more complex set of differentiated
mindfulness skills or, perhaps, a growing ability to be aware of and report upon them. This
potential explanation for the multi-faceted mindfulness structure seen in adults, but not in
adolescents, warrants exploration.
An alternative hypothesis for the discrepancy between adolescent and adult factor
analytic research is that existing measurement tools have not included sufficiently diverse
items or are not sensitive enough to differentiate between facets of mindfulness in
adolescents, who have less sophisticated language skills. Further, in the same way that metaawareness may underlie differentiation of mindfulness skills, it may also be a pre-requisite
for valid and reliable responding to mindfulness questionnaires, given that they require
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introspection of one’s internal experiences. In the absence of an established alternative to
self-report measurement of mindfulness, which would seem an important future undertaking,
current opportunities lie in exploring the accessibility of existing self-report measures. To
this end, Study 2.2 assessed readability of existing mindfulness measures to provide guidance
on the most suitable measures to consider for further use and development for younger
respondents.
Overall, regarding measuring a single construct of general mindfulness reflecting a
general tendency to pay attention to and have awareness of life’s experiences, the MAAS-A
seems to offer a suitable option for adolescent populations. Its uni-dimensional factor
structure has been replicated in adult and adolescent populations, and it has a high proportion
of concrete items and a maximum RGL of 8, based on assessment by a range of readability
formulae. Furthermore, it has demonstrated test-retest reliability, construct validity with
relevant measures and predictive validity following empirically supported mindfulness
interventions. It is, however, recommended that the instruction set for the MAAS-A be
revised to increase readability for young persons.
Existing multi-faceted measures seem more limited in their suitability for adolescents.
Although the CAMM was based on a model comprising five factors in adults, the final 10item version recommended by the authors is uni-dimensional. The potential for two factors
(lack of awareness of ongoing activity/judgmental responses to thoughts and feelings; and
non-accepting, avoidant stance towards thoughts and feelings) was found in one English
language study (Greco, et al., 2011). While the reading level of the CAMM seems suitable
(RGL = 8), the proportion of abstract items was high (80%), which can potentially limit
adolescents’ comprehension. Nonetheless, the CAMM has been found to demonstrate
convergent validity as a uni-dimensional measure with relevant wellbeing constructs, and
seems to effectively discriminate mindfulness from wellbeing outcome variables in a
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longitudinal study (Ciarrochi et al., 2011). It has yet to be shown to yield reliable increases
in scores following well-established mindfulness interventions.
On the basis of readability, the KIMS (Baer et al., 2004) is a potentially suitable
multi-faceted measure, with the advantage of having four facets (observing, describing,
acting with awareness, non-reactivity). Its reading grade level (Year 8) is similar to the
CAMM, and it includes less abstract items (44%). However, while the KIMS has shown
validity and reliability of scores in adults (Baer et al., 2004), such data is not available for
adolescents. Thus, while the CAMM and KIMS may offer potentially suitable multi-faceted
measures of mindfulness for adolescents, further research is needed.
Regarding content validity, it has been argued (e.g., Grossman, 2011) that many
current measures purporting to assess “mindfulness” do not in fact do so. Grossman argues
that a Buddhist conceptualization of mindfulness would include qualities such as energy,
joyfulness, calmness, equanimity, and sense of interest. In this regard, the content validity of
the MAAS and by extrapolation the MAAS-A has been criticized as not actually assessing
“mindfulness” but rather another potentially related construct “lapses of attention”. The
CAMM could be argued to have a somewhat broader content validity as it includes also items
representing aspects such as non-judgment and non-reactivity, rather than purely attention.
The adult measures which are selected for further development should be considered with
this issue in mind. So it may be that existing measures, or those with more readable items, do
not assess the full scope of the construct and other scales may need to have items revised and
developed for adolescents.
Opportunity for further progress in the area of adolescent mindfulness measurement
may also lie in the careful naming of future, or further developed, questionnaires. It has been
suggested that rather than labelling them as scales of “dispositional mindfulness”, it may be
beneficial to be more specific about the unique and describable psychological traits that are
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being measured. Further, it may be possible to develop self-report inventories that measure
the extent to which respondents value specific behaviours or attitudes thought to be closely
related to mindfulness (Grossman, 2011). Without purporting to measure the full construct of
mindfulness, measures of mindfulness-related constructs may provide a way forward in both
adult and adolescent research areas.
Further research is also needed in order to directly test our hypothesis that there may
be developmental differences in the structure of adolescent versus adult mindfulness skills.
Future researchers may consider measuring mindfulness as a multidimensional construct
using the same items across adolescence and adulthood. Multi-faceted models of
mindfulness that have been established in adults such as Baer’s (2006) model (observing,
describing, acting with awareness, non-reactivity, non-judgment) or the CHIME-ß model
(Bergomi et al., 2013) (describing of experiences, present awareness, non-avoidant
orientation, accepting orientation) may be useful for ensuring comprehensive coverage of
potential factors. Or alternatively some researchers would argue for starting from the origins
in Buddhist philosophy to assess more comprehensively and accurately constructs proposed
to be fundamental to the original conceptualization of mindfulness from a non-Western
perspective (Grossman, 2011).
Ideally, items used to undertake this would follow suitability criteria such as those
utilized in this review, such as having high levels of concreteness, simple structure, and
reading level of Year 7 or below, to increase the likelihood of consistent interpretation by
adult and adolescent responders. An instruction set and response scale similar to the CAMM
may be appropriate, given their ease of readability.
Additional strategies for assessing validity are also needed, including examining
relationships between mindfulness measures and objective indices, such as executive
inhibition, academic performance, attention tasks, and emotion regulation tasks. This area of
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potential research has some beginnings in Oberle et al.’s (2011) attempt to associate selfreport mindfulness with an objective cognitive-processing measure, execution inhibition.
Further opportunities also exist for future studies comparing inventory scores pre- and postintervention, and between highly experienced meditators versus non meditators in adolescent
samples. Item response theory, as demonstrated by Van Dam et al.’s (2010) analysis of the
MAAS, offers another potential method for accessing additional information about the
functioning of items in adolescent populations, such as how well individual items
discriminate between respondents at a specified level of mindfulness. Further work can build
upon this framework for more objective validation, and potential measurement, of
mindfulness.
As outlined in this review, the importance of having comprehensive and reliable tools
for assessing mindfulness in adolescence is highlighted by the proliferation of mindfulness
interventions for young people. Research into mindfulness during adolescence is, however, in
its early stages. It is hoped that this review has drawn attention to promising areas for future
research that will enhance understanding of the development of mindfulness skills through
early adolescence into adulthood.
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Chapter 3: Development and Validation of the Adolescent and Adult MindfulnessRelated Factors Inventory (AAMFI)
Originating in Buddhist contemplative traditions, mindfulness is typically
conceptualized as a non-elaborative, nonjudgmental, present-centred awareness in which
thoughts, feelings and sensations that enter the attention are acknowledged and accepted
(Bishop et al., 2004). In order to study mindfulness in a psychological context and make its
benefits available broadly there has been extensive work into its secularization and the
development of valid and reliable measurement tools. Measurement of constructs thought to
represent mindfulness, as defined in a psychological context, is essential to enable evaluation
of mindfulness interventions and exploration of mechanisms of action in various populations
(Brown, West, Loverich, & Biegel, 2011). One population of growing research interest is
adolescents (e.g., Greco, Baer, & Smith, 2011).
Despite the last decade seeing an influx of adolescent mindfulness interventions,
relatively little attention has been devoted to the direct measurement of mindfulness-related
constructs in this age group (Burke, 2010). The intervention research has resulted in
emerging evidence of a range of beneficial outcomes of adolescent mindfulness such as
reduced anxiety and depression, and improvements in social skills, sleep, attention, social
behavior, self-compassion, happiness, and academic performance (Burke, 2010). There has,
however, been limited exploration into changes in mindfulness resulting from intervention,
models of adolescent mindfulness, and the developmental trajectory of mindfulness from
adolescence to adulthood.
Attempts to explore mindfulness measurement in adolescent populations have been
made by two research groups, resulting in publication of a questionnaire by each: the
Mindful Attention Awareness Scale for Adolescents (MAAS-A; Brown & Ryan, 2004), and
the Child and Adolescent Mindfulness Measure (CAMM; Greco et al., 2011). Reflecting that
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measurement of a psychological construct is inextricable from the conceptualization of that
construct, these measures differ in the definitional approach taken by their authors.
Authors of the MAAS-A defined mindfulness in a uni-dimensional way, as sustained,
receptive attention to present events and experience, emphasizing staying present in the
moment during everyday activities, and simply observing what is taking place (Brown &
Ryan, 2004). Use of the MAAS-A in multiple adolescent samples has confirmed its unidimensional structure (e.g., Black, Sussman, Johnson, & Milam, 2012; Brown et al., 2011;
Lawlor, Schonert-Reichl, Gadermann, & Zumbo, 2014).
The CAMM arose out of a multi-factorial definition of mindfulness. Its authors
conceptualized mindfulness as a set of skills previously defined during development of the
adult measure, the Kentucky Inventory of Mindfulness Skills (KIMS; Baer, Smith, & Allen,
2004). The KIMS measures mindfulness as a set of four skills. Observing is the degree to
which people notice thoughts, feelings and bodily sensations. Acting with awareness refers
to present-moment awareness and full engagement in one’s present activity. Accepting
without judgment is openness to experiencing a full range of internal events without
evaluating them. Describing refers to the ability to put internal experiences into words.
CAMM items were designed to align with the first three facets of the KIMS, with Describing
items omitted due to the authors’ assertion that adolescents’ ability to label their experiences
would likely be confounded by their still developing verbal-cognitive skills (Greco et al.,
2011). Despite the CAMM’s multidimensional roots, exploratory factor analysis in a large
adolescent population pointed to a single-factor solution (Greco et al., 2011) which has
recently been confirmed in separate male and female adolescent samples (Kuby, McLean, &
Allen, 2015). Thus, all major investigative approaches into adolescent mindfulness to date,
whether uni- or multi-dimensional in origin, have pointed to uni-dimensional factor structure
as a useful conceptualization of adolescent mindfulness.
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This uni-dimensional view of adolescent mindfulness is clearly discrepant from
repeated findings of multiple facets of mindfulness in adult research (e.g., Baer et al., 2004;
Baer, Smith, Hopkins, Krietemeyer, & Toney, 2006; Baer et al., 2008). The most widely
accepted multifactorial model of adult mindfulness originates from a seminal study in which
Baer et al. (2006) pooled a large number of items from a broad range of mindfulness
questionnaires and synthesized the constructs to develop a model of mindfulness. Factor
analyses conducted with adults in this original study supported five clear interpretable facets
of mindfulness: the four KIMS facets plus a new facet, non-Reacting to internal experiences.
Non-Reacting was defined as the ability to just notice experiences without reacting (Baer et
al., 2006). This five-factor model has been also confirmed in experienced adult meditators
(Baer et al., 2008). A recent study suggested differences occurring with meditation
experience, finding that a four-factor model (omission of non-Reacting) is a better fit for nonmeditating adults, but again confirming the five-factor model in meditating adults (Williams,
Dalgleish, Karl, & Kuyken, 2014).
The uni/multidimensional discrepancy between adolescents and adults suggests
several possible explanations including: (1) that mindfulness is best conceptualized
differently for adolescents and adults, (2) that mindfulness may also be usefully
conceptualized as multi-faceted in adolescents, but limitations in existing measurement tools
have prevented evaluation of this proposition to date, and (3) that mindfulness may undergo a
developmental shift throughout adolescence that, along with developing meta-awareness
which could impact on reporting, results in the differences seen between adolescent and adult
models of mindfulness. Investigation of these possible explanations requires further research
into attempting to develop a measure of mindfulness that has a multi-factorial basis aligned
with established adult models of mindfulness and that is comprehensible to adolescents.
Regarding the first possibility, there may be a developmental explanation for the
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structural differences seen between adolescent and adult mindfulness. Similar to the way that
general memory ability in childhood differentiates into more specific abilities with age
(Johnson, Logie, & Brockmole, 2010), there may be a general mindfulness factor underlying
modular components of mindfulness which may differentiate with age into more specific
abilities, as cognitive and emotional development occurs (Nippold, 2000). As adolescents
develop abilities to think abstractly, consider multiple aspects of a problem and reflect on self
(Keating, Lerner, & Steinberg, 2004), they also develop more sophisticated awareness of
internal experiences, and it seems possible that a more complex set of differentiated
mindfulness skills may similarly develop. Also aligning with increases in meta-awareness
seen in adolescence, the capacity to respond insightfully to self-report mindfulness
questionnaires may develop during adolescence, potentially also contributing to the
uni/multidimensional discrepancy between adolescents and adults.
Even if adolescent capacity for meta-cognitive awareness were assumed, another
possible explanation for current findings of only a uni-dimensional structure for mindfulness
in adolescents could relate to matters of semantics and scope. Assessment tools to date,
while major advances in mindfulness assessment, may not have supported multifactorial
mindfulness solutions because of the nature of the items included in (or excluded from) the
measurement development item pool (such as the omission of Describing items from the
CAMM; Greco et al., 2011). A further possibility is that some items may not have been
readily comprehensible to adolescents and may have thereby led to inconsistent responding.
The systematic evaluation of the suitability of existing mindfulness questionnaires for use
with adolescent respondents outlined in Chapter 2 concluded that all questionnaires contained
at least some items that required a reading grade level higher than the target group or that
contained complexities that could make comprehension difficult for many 13-year-olds.
Without having tested adolescents with items that have been specifically designed to be
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comprehensible to them, and which measure the full range of adult mindfulness skills, it
seems plausible that adolescent respondents have not yet had sufficient opportunity to
demonstrate what may potentially be differentiated mindfulness skills similar to those seen in
adults.
In addition to clarifying questions of factor structure, the development of a multifactorial measure suitable for use across age groups would allow for investigation of a range
of research questions. For example, to carry out longitudinal research it is helpful to have a
measure suitable for a range of ages or developmental levels. Similarly, to investigate
relationships between levels of parent and adolescent child mindfulness, it is necessary to
have a measure which can be administered to both samples and directly compared.
Thus, Study 3.1 aimed to develop a pool of items and use them to create a brief,
multi-dimensional inventory of factors related to adolescent and adult dispositional
mindfulness. In doing so the aim was to investigate whether the five-facet model found in
adults by Baer et al. (2006) would be replicated in early and later adolescence.
The purpose of Study 3.2 was to use confirmatory factor analysis to investigate the
replicability of the factor structure derived in Study 3.1 in three independent samples. The
study aimed to investigate whether a consistent multifactorial model of mindfulness is
replicable across the lifespan from early adolescence to older adulthood. A hierarchical
model was also tested to investigate whether the factors identified in Study 3.1 represent
component parts of one overarching mindfulness construct in four age groups from early
adolescence to older adulthood. The internal consistency and test-retest reliability of the
inventory developed in Study 3.1, the Adolescent and Adult Mindfulness-Related Factors
Inventory (AAMFI), was also explored in three independent age groups.
Study 3.3 used the combined adolescent sample (from Studies 3.1 and 3.2) to explore
construct validity for the AAMFI. Consistent with findings in adolescent samples (Greco et
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al., 2011), scores on the AAMFI were expected to correlate positively with the favorable
outcome of greater life satisfaction, and to converge with another measure of mindfulness,
the Child and Adolescent Mindfulness Measure (CAMM). It was also expected that scores
on the AAMFI would negatively correlate with adverse outcomes (e.g., internalizing
symptoms, externalizing behavior) and maladaptive cognitive processes (i.e., thought
suppression, catastrophizing, rumination). Further, it was anticipated that AAMFI scores
would mirror patterns of correlations with personality relationships seen in adult samples:
positive correlations of overall mindfulness with conscientiousness and negative correlations
with neuroticism. The personality analysis was considered as an indicator of discriminant
validity, as it was anticipated that these correlations would not be as strong as those
correlations with constructs most similar to mindfulness (e.g., cognitive processes outlined
above). Study 3.3 also explored the construct validity of the sub-facets of the AAMFI by
measuring their relationships with the same constructs of life satisfaction, psychological
symptoms and behaviors, and maladaptive cognitive processes.
Study 3.1: Development of the AAMFI, Item Reduction Using EFA, and Test-Retest
Reliability in Adolescents
Study 3.1 aimed to develop a pool of items and use them to develop a brief, multidimensional inventory of adolescent and adult dispositional mindfulness. Given that early
adolescence would be likely to offer the most challenges in ensuring comprehensible items
and the aim of developing a measure suitable for that age group, it was determined that
exploratory factor analysis would be performed in the youngest age group of participants
(aged 12-14) to identify those factors likely to be present across adolescence and adulthood.
This study was particularly interested in whether the five-facet model found in adults by Baer
et al. (2006) would be replicated in early and later adolescence. The overall aim was to
examine whether, when items were designed to be comprehensible for early adolescents, a
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multi-dimensional solution would be found that, once developed in early adolescence, would
similarly be found in older age groups. The internal consistency and test-retest reliability of
the measure, following item reduction, was also explored.
Method
Initial item pool generation. As per Matsunaga’s (2010) recommendation, a large
pool of 75 items (Appendix A) was initially generated with the aim of comprehensively
encapsulating the construct of mindfulness, comprising the five domains proposed by Baer et
al., (2006): acting with awareness, observing, describing, non-judging of inner experience
and non-Reacting to inner experience. Fifteen items intended to measure each subconstruct of mindfulness were included in the initial pool.
Development of the AAMFI (outlined in Figure 3.1) began with the compilation
of a database of all items from 10 established self-report measures of dispositional
mindfulness: the Child and Adolescent Mindfulness Measure (CAMM; Greco et al.,
2011), the Cognitive and Affective Mindfulness Scale-Revised (CAMS-R; Feldman,
Hayes, Kumar, Greeson, & Laurenceau, 2007), the Comprehensive Inventory of
Mindfulness Experiences beta (CHIME-β; Bergomi, Tschacher, & Kupper, 2013), the
Five Factor Mindfulness Questionnaire (FFMQ; Baer et al., 2006), the Freiburg
Mindfulness Inventory (FMI; Bucheld, Grossman, & Walach, 2001), the Kentucky
Inventory of Mindfulness Skills (KIMS; Baer et al., 2004), the Langer Mindfulness /
Mindlessness Scale (TMMS; Bodner & Langer, 2001), the Philadelphia Mindfulness
Scale (PHLMS; Cardaciotto, Herbert, Forman, Moitra, & Farrow, 2008), the Mindful
Attention Awareness Scale (MAAS; Brown & Ryan, 2004) and the Southampton
Mindfulness Questionnaire (SMQ; Chadwick et al., 2008). The resulting database
consisting of 202 items was examined, to consider how consistent each item was with
one of the five domains of mindfulness outlined above. All 16 items from the SMQ were
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eliminated from the database at this point as they relate specifically to the degree of
mindfulness in the presence of distressing thoughts and images and require the item stem
“Usually when I have distressing thoughts or images…” As our research aimed to
develop a general measure of dispositional mindfulness across situations, and to use a
consistent instruction set for all items, these items were excluded. Similarly, on
examination it became clear that the definition of mindfulness adopted by the authors of
the TMMS as the tendency to be flexible, creative and novelty-seeking (Bodner &
Langer, 2001), meant that TMMS items did not align with the domains of mindfulness
focused on in the present study. Thus, the 21 TMMS items were also removed.
The remaining 165 items were then sorted into the five domains of mindfulness
intended for assessment. Items were sorted according to previous categorization by
authors of the scales from which they originated, or by the definition of mindfulness
adopted by those authors. For example, given Brown and Ryan’s (2004) definition of
mindfulness as a uni-dimensional tendency to act with awareness and attention in the
present moment, all 15 items from their scale, the MAAS, were categorized as belonging
to the acting with awareness domain. This sorting procedure resulted in 47 acting with
awareness items, 37 observing items, 22 describing items, 49 non-judging of inner
experience items and 10 non-Reacting to inner experience items. All items were then
rated using indices of readability, thus determining whether they would be suitable for
inclusion in the measure under development.
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Readability assessment of items. Four commonly used readability indices (the
numerical formulas for which are shown in Table 3.1) were selected to assess the
suitability of existing mindfulness questionnaire items given their different ways of
assessing readability: The Dale-Chall Readability Index (Chall & Dale, 1995), the FleschKincaid Reading Grade Level Formula (Flesch, 1948), the McLaughlin SMOG Formula
(McLaughlin, 1969), and the FORCAST Formula (Caylor, Sticht, Fox, & Ford, 1973). The
Dale-Chall Readability Index assesses readability on the basis of familiarity of words and
is based on the premise that text is easier to read and process if the words are familiar
(Chall & Dale, 1995). It utilizes an inventory of words that are deemed to be familiar to
most Grade 4 1 students and assigns grade level reading scores based on the proportion of
“hard words” in the text, i.e., words that do not appear on the familiar words list. The
Flesch-Kincaid Grade Level Formula (Flesch, 1948) is one of the oldest, and considered
one of the most accurate, readability formulas (Richards, McHugh, Pratt, & ThompsonBrenner, 2013) and bases its assessment on the average length of sentences and number of
syllables per word. The SMOG Formula is similar, however assesses readability based on
the number of words with three or more syllables in each sentence only, regardless of
sentence length (McLaughlin, 1969). The FORCAST Formula (Caylor et al., 1973)
determines readability solely on the number of mono-syllabic words in a 150-word sample
of text. It was included because it was specifically designed for the assessment of short
statements of text like those found in self-report questionnaires (Caylor et al., 1973).
All four described formulas were used, in line with Richards et al.’s (2013)
recommendation that a comprehensive readability assessment should include several
measures of readability that vary in their definition and appraisal of reading grade level.
1

Throughout the text “Grade” will be used to refer to Australian and American schooling grade levels, which
are equivalent. Grade 4 students are aged between 9 and 10 years.
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Some previous methodologies have averaged scores from multiple indices to obtain a
composite reading grade level (e.g. Richards et al., 2013; Jensen, Fabiano, Williams, &
Chacko, 2006). However, given that the main aim of the present study was to develop a
measure that is suitable for respondents as young as 13, and reliably measures
mindfulness, an abstract and complex construct, it was determined that a stricter criterion
would be appropriate. Thus, the maximum rating derived from the set of four readability
indices was taken as the reading grade level for each item. Given the intended suitability
for respondents aged 13 to adult, based on Australian secondary (high) school age
requirements, a Grade 7 2 rating of reading difficulty was determined as the maximum
acceptable level for any item to be included in the pool of potential AAMFI items. Only
11 of the 165 assessed items met this criterion.

2

Grade 7 students in Australia and the USA are typically aged between 12 and 13 years.
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Development of new items. Given that most existing items were found to exceed
the expected reading grade level of 13 year olds it was necessary to develop new items to
have a sufficient number to comprehensively assess each domain of mindfulness. New
items were developed by an experienced mindfulness practitioner with knowledge of the
contemporary literature. Existing items were adapted in several ways. First, sentence
length was shortened and simpler language substituted, for example, “I notice the smells
and aromas of things” (from KIMS; Baer et al., 2004) was altered to read “I take note of
the way things smell”. Second, items that referred to specific situations or activities that
may pertain only to adults were adapted to be age-generic. For example, “I sense my
body, whether eating, cooking, cleaning or talking” (from FMI; Bucheld et al., 2001)
became “I take note of how my body feels while I eat, walk and talk”. Finally, in line
with the recommendation that adolescent questionnaires should limit the abstractness of
concepts (Sadoski, Goetz, & Rodriguez, 2000), more concrete terms were substituted
where possible, for example, “I could be experiencing some emotion and not be
conscious of it until some time later” became “I could feel good or bad and not notice it
until some time later”.
Each adapted item was assessed by a committee of three experts to determine
whether the original meaning was retained, and whether it was suitable for adolescent
respondents. The committee comprised one member with expertise in scale development,
adolescent research, and research and practice of mindfulness; one member with
experience in assessment and research in adolescent populations; and one member with
experience in mindfulness research and development of self-report measures. Committee
members were presented with each original item, paired with its adapted counterpart and
asked to respond to the questions: (1) ‘Does the new item retain the meaning of the
original item?’, (2) ‘Does the item make sense?’, and (3) ‘Would the item be
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understandable to adolescents?’ A unanimous positive response to all questions was
required for any item to be retained in the pool. Further adaptations were made to items
as required until 75 items with a maximum Grade 7 reading grade level, that satisfied all
three committee members, were obtained. The final pool of 75 items contained forward
and reverse-scored items to assess bias towards positive responding within each of the
five 15-item mindfulness domain subsets (Appendix A).
Instruction set and response anchor points for the AAMFI. The instructions and
response set developed by the authors of the Child and Adolescent Mindfulness Measure
(CAMM; Greco et al., 2011) were selected to accompany the AAMFI items: “We want to
know more about what you think, how you feel, and what you do. Read each sentence.
Then, circle the number that tells how often each sentence is true for you.” The response set
included the following options: 1 (never true), 2 (rarely true), 3 (sometimes true), 4 (often true), and
5 (always true). This instruction and response set was selected due to its original intention for
respondents aged 10-17 (Greco et al., 2011), its suitable mean reading grade level of 7 or less, and
its alignment with the recommendation of a maximum of five response options for child/adolescent
questionnaire respondents (De Leeuw, Borgers, & Smits, 2004).
Participants. Study 3.1 participants were 449 adolescents in Grades 7 and 8 recruited
from four schools in Melbourne, Australia (see Table 3.2). Coeducational, single-sex,
government, independent and Catholic schools in Melbourne were invited to participate in the
study. Schools in the final sample included two Government and two independent girls’
secondary schools. Participants in Sample 1 ranged in age from 12 to 14 (M = 12.41, SD = .64)
and 77.0% were female. Eighty-eight percent of participants spoke English as their first
language. Nine percent of participants reported participating in regular mindfulness practice,
at least once a week. Additional participant details are given in Table 3.2.

DEVELOPMENT AND VALIDATION OF THE AAMFI

75

DEVELOPMENT AND VALIDATION OF THE AAMFI

76

Materials. The 75 items comprising the initial pool developed for the Adolescent and
Adult Mindfulness-Related Factors Inventory (AAMFI) were administered to all participants.
As per its development in line with the five domains of mindfulness proposed by Baer et al.
(2006), the pool of items comprised five proposed subscales: Acting with Awareness,
Observing, Describing, Non-Judging and Non-Reacting to Experiences. The Acting with
Awareness subscale sought to assess the extent to which the individual is paying attention to
the task or activity of present moment engagement (e.g., “I find it hard to keep my mind on
what is happening in the ‘here and now’”). The Observing subscale aimed to assess the
extent to which the individual notices internal experiences such as thoughts and feelings, and
external sensations such as sights and sounds (e.g., “When I get a fright, I notice how I feel in
my body”). The Describing subscale aimed to assess the individual’s ability to put internal
experiences into words (e.g., “I can find the right words that describe how I feel”). The NonJudging subscale sought to assess the extent to which the individual places a negative
evaluation upon, and thus tries to suppress or avoid uncomfortable internal experiences (e.g.,
When I have a sad thought I try to push it out of my mind right away). The Non-Reacting
subscale aimed to measure the individual’s ability to allow all internal experiences to come
and go without necessitating a behavioral reaction or inevitably causing a lasting emotional
impact (e.g., “I can let my thoughts come and go without getting stuck on them”).
Respondents rated how often they believed each item was true for them using a 5-point scale
ranging from 1 (never true) to 5 (always true).
Participants also responded to demographic questions and questions about their past
and present participation in mindfulness and mindfulness-related activities (yoga,
meditation, tai chi and breathing exercises), including frequency of engagement (Appendix
B).
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Procedure. Approval to conduct Study 3.1 was obtained from the university
College Human Ethics Committee, the state Department of Education and Early Childhood
Development ethics committee, and the Catholic Education Office - Melbourne ethics
committee in 2014 (Appendix C; Appendix D; Appendix E). Data collection took place
during school hours in the classroom or library using the Qualtrics online survey program or
via paper questionnaires, depending on school preference. The 75 items were randomized
via a random number generation procedure, and presented in the same order to all
participants (see Questionnaire Pack; Appendix B). Grade 7 participants from two schools
(one co-educational and one all-girls school) completed the AAMFI a second time, eight
weeks after the initial session, to determine test-retest reliability. A self-generated ID code
system was used (e.g., street number of house, first letter of middle name) so that Time 1
and Time 2 responses were matched for each participant while maintaining anonymity.
Participants were compensated for their time by invitation to participate, after questionnaire
completion, in a mindfulness instructional and experiential session conducted by the first
author.
Results
Exploratory factor analysis. Responses to the pool of 75 items from Study 3.1
participants (n = 449) were subjected to exploratory factor analysis (EFA) using principle
axis factoring. As a number of previously developed measures of mindfulness have found
moderate positive correlations between the five factors (e.g., Baer et al., 2006), oblique
rotation was used to allow for correlations among the factors. Results of the initial EFA
yielded 19 factors with eigenvalues greater than 1.0 accounting for 59.9% of the total
variance. However, the scree plot clearly suggested a five-factor solution. Floyd and
Widamon (1995) argued for use of the scree plot to guide number of factors to retain, because
use of eigenvalues greater than 1.0 can lead to overestimation of the number of meaningful
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factors. Therefore, a second factor analysis was conducted, specifying that five factors
should be identified and, again, using principle axis factoring with oblique rotation. This
analysis yielded a five-factor solution, commensurate with the scree plot (Figure 3.2)
accounting for 35.7% of the variance after factor extraction.
With the goal of creating a relatively brief scale (between 15 and 25 items), the 75
items in the pool were then subjected to reduction based on several criteria. Items that failed
to load significantly on any factor, i.e., factor loading < .40 as per Stevens’ (1992)
recommendation, were removed from the pool. Items with salient loadings on more than one
factor were also discarded iteratively. Items were deemed to be cross-loading where the
primary loading was <. 40 and the secondary loading was > .25. These strategies reduced
the item pool to a final set of 18 items emerging from the five intended domains of
mindfulness: Acting with Awareness (3 items), Observing (5 items), Describing (3 items),
Non-Judging (3 items) and Non-Reacting (4 items).
Examining the dataset of 18 items, the Kaiser-Meyer-Olkin measure verified the
sampling adequacy for the analysis, KMO = .76 (> .05 is considered suitable for factor
analysis; Field, 2005; Gorsuch, 1990; Hair, Anderson, Tatham, & Black, 1995). Providing
further support for the factorability of the dataset, Bartlett’s (1954) test of sphericity reached
statistical significance, χ2 (153) = 1904.99 p < .001, and an inspection of the correlation
matrix revealed numerous correlation coefficients greater than .50. The decision about the
number of factors to be retained was guided by previous findings of a clear five-factor
solution in adult samples (Baer et al., 2006) and inspection of the scree plot. This decision
was confirmed through parallel analysis of the final 18 items (O’Connor, 2000), in which
factors were retained if they produced eigenvalues significantly larger than those that
would be identified from a random dataset of the same size. This was based on
comparisons with the 95% confidence interval from 1000 parallel datasets generated from
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column-wise random shuffling of the values in the raw data matrix using Castellan’s
(1992) algorithm. Parallel analysis supported retaining the five factors.
The resulting obliquely rotated solution was of simple structure, with all variables
loading substantially (> .45) on only one factor (all secondary loadings < .25). Table 3.3
displays the 18 AAMFI items and their respective factor loadings.
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According to Kaiser’s (1958) criterion, the data were best described by five
interpretable factors accounting for 57.8% of the overall variance in the AAMFI item
scores. The first factor accounted for 19.2% of the variability in item responses and
contained items relating to the Describe (AAMFI-Describe) domain of mindfulness. All
Describing items are negatively valenced and therefore require reverse scoring.
The second factor accounted for an additional 15% of the variance in the
AAMFI data and contained items that were selected to measure Non-Judging of Inner
Experience, previously defined as a tendency to negatively evaluate and therefore
avoid uncomfortable internal experiences. On closer inspection the items that clustered
to form this factor related to part of this definition – the avoidance of uncomfortable
experiences - only (e.g., “If I have a feeling I don’t like, I try to stop it”). Items related
to the tendency to make negative evaluations about experiences (e.g., “I think that
some of my feelings are bad and that I shouldn't have them.”) did not converge on any
one factor. Thus, this factor was redefined as pertaining to the tendency to avoid
internal experiences (with negative judgment implied, rather than explicitly stated).
For ease of interpretation of the instrument it was determined that all subscale terms
would be positively valenced. Thus, this subscale was termed Accepting inner
experiences (AAMFI-Accepting), to reflect the opposite of a tendency to avoid
experiences, and all items are accordingly reverse-scored.
The third factor accounted for an additional 9% of variability and contained
Observing (AAMFI-Observe) items. All items are positively valenced.
The forth factor accounted for an additional 8% of the variability in item
responses and contained Non-Reacting to inner experiences (AAMFI-Non-Reacting)
items. All items are positively valenced.
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Finally, the fifth factor accounted for an additional 6.5% of the variance in
AAMFI data and contained all negatively-valenced Acting with Awareness (AAMFIActing with Awareness) items. Descriptive statistics for the observed AAMFI-Acting
with Awareness, AAMFI-Observing, AAMFI-Describing, AAMFI-Accepting and
AAMFI-Non-Reacting factors are shown in Table 3.4.
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Test-retest reliability. Eight-week test-retest reliability (n = 94) on the five
AAMFI subscales ranged from r = .69 to .82 (see Table 3.4). For the AAMFI overall
score test-retest reliability in this sample was strong (r = .71; Nunnally, 1978).
Study 3.2: Confirmatory Factor Analysis and Test-Retest Reliability
The first aim of Study 3.2 was to use confirmatory factor analysis (CFA) to
investigate the replicability of the five-factor structure derived in Study 3.1 in three
independent samples. The aim was to investigate whether the five mindfulness factors
derived in early adolescence would be replicable across the lifespan from later adolescence to
older adulthood. The second aim of Study 3.2 was to test hierarchical CFA models to
explore whether the five factors identified in Study 3.1 represent component parts of an
overarching construct in four age group samples from early adolescence to older adulthood.
Method
Participants. Study 3.2 participants comprised four independent samples (see Table
3.2). Sample one, Younger Adolescents, comprised all participants from Study 3.1: 449
adolescents in Grades 7 and 8 recruited from four schools in Melbourne, Australia.
Sample two, Older Adolescents, consisted of 296 adolescents in Grades 10 and 11
recruited from two independent girls’ schools (n = 109), one independent boys’ school (n =
70), and two co-educational government secondary schools (n = 117) in Melbourne,
Australia. Participants ranged in age from 15 to 17 (M = 15.94, SD = 0.89). Fifty-eight
percent were female. Eighty-nine percent of participants spoke English as their first
language. Five percent of participants reported being regular mindfulness practitioners,
engaged in ongoing mindfulness practice, at least once a week.
Samples three (younger adults) and four (older adults) comprised adults recruited
from the university community and personal networks of the researchers in Melbourne,
Australia. The adult sample was supplemented with parents of adolescent participants in this
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research study (n = 96), as well as teachers (n = 56) from one of the participating (coeducational, government) secondary schools. A total of 690 adults comprised this group,
which was divided into ‘younger adults’ (Sample 3) and ‘older adults’ (Sample 4).
Sample 3 (younger adults; n = 413) were aged between 18 and 34 (M = 24.77, SD =
5.04). Ninety-five percent of younger adults reported that they spoke English as their first
language. Eighteen percent reported being regular mindfulness practitioners, engaged in
ongoing mindfulness practice at least once a week.
Sample 4 (older adults; n = 277) ranged in age from 35 to 74. Eighty-five percent
reported that they spoke English as their first language. Twenty percent of participants
reported that practice mindfulness at least once per week.
Materials. The 18 AAMFI items resulting from its development in Study 3.1 were
administered to all participants. This comprised three Acting with Awareness (AWA) items,
five Observing (OBS) items, three Describing (DES) items, three Accepting (ACC) items,
and four Non-Reacting (NR) items. The instructions and five-point response set detailed in
Study 3.1 was used (Appendix F; see also scoring instructions in Appendix G). Participants
also responded to demographic questions (Appendix B) and questions about their experience
with mindfulness, yoga, meditation, tai chi and breathing exercises (Appendix B).
Procedure. Approval to conduct Study 3.2 was obtained as outlined in Study 3.1.
Adult participants were recruited through the first author’s personal networks, and
snowballing, utilizing social media. Participants accessed an online Qualtrics survey
program link through which they responded to the questionnaire. Adolescent participants
were recruited through their schools and completed questionnaires during school time, as per
the procedures outlined in Study 3.1.
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Results
Testing replication of the five-factor structure of mindfulness-related factors. In
order to provide a further test of the robustness of the five factors of the newly developed
AAMFI, the 18-item five-factor (correlated, non-hierarchical) solution obtained using EFA
was subject to a confirmatory factor analysis (CFA) using maximum likelihood estimation in
the three independent samples of different age groups. The model was fit using Analysis of
Moment Structures (AMOS, SPSS Inc.). Maximum likelihood estimation was chosen because
of its relatively robust performance in a variety of situations (Hu & Kano, 1995). Different
indices of goodness of fit were examined: the ratio of the chi square statistic to degrees of
freedom, the root mean square error of approximation (RMSEA), the Tucker–Lewis index
(TLI), the comparative fit index (CFI), and the Standardized Root Mean Square Residual
(SRMR). Simple chi-square values with a nonsignificant p value indicate an acceptable fit;
however, this index is very sensitive to sample size, therefore due to our large sample sizes
this was reported, but other indices of fit were primary (Byrne, 2010). For the ratio of the chi
square statistic to degrees of freedom, values between 1.00 and 3.00 are considered
acceptable. A RMSEA between 0 and 0.05 indicates a good fit, and between 0.05 and 0.08,
an acceptable fit. A CFI or TLI greater than 0.95 is generally interpreted as indicating an
optimal fit (Hu & Bentler, 1995). The SRMR interprets model fit in the context of the
correlation matrix, with a value of .05 or less representing a well-fitting model (Byrne, 2010).
In the older adolescent sample (Sample 2; Figure 3.2), although the chi-square value for
the overall model fit was significant, χ2(125) = 203.12, p < .001, the ratio of the chi square
statistic to degrees of freedom, which is a more robust indicator in the case of large sample
size (Byrne, 2010), indicated an acceptable model fit (χ2/DF = 1.63). Examination of the
other indices similarly showed good model fit (CFI = .93, RMSEA = .05, TLI = .91, SRMR =
.06).
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The younger adult sample (Sample 2; Figure 3.3) also showed an acceptable model fit.
Like the adolescent sample, the chi-square value was significant, χ2(125) = 233.80, p < .001,
however the ratio of the chi square statistic to degrees of freedom indicated an acceptable
model fit (χ2/DF = 1.87). The same alternative fit indices also showed good model fit (CFI =
.96; RMSEA = .05, TLI = .95, SRMR = .05).
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The older adult sample (Sample 3; Figure 3.4) similarly showed a significant chisquare, χ2(125) = 218.82, p < .001, however the ratio of the chi square statistic to degrees of
freedom indicated an acceptable model fit (χ2/DF = 1.75). The other fit indices also showed
good model fit (CFI = .94; RMSEA = .05, TLI = .93, SRMR = .05). Fit indices for all samples
are shown in Table 3.5 (see correlated 5-factor model indices).
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Gender invariance. Confirmatory Factor Analysis was also conducted in separate
male and female adolescent groups to check for gender invariance in the five mindfulnessrelated factors derived. The older and younger adolescent samples were collapsed into one
group and then divided into separate male and female groups. The female sample (n = 520)
showed good fit for the five factor hierarchical model (CFI = .95; RMSEA = .04, TLI = .94,
SRMR = .05, χ2/DF = 1.95), as did the male sample (n = 217; RMSEA = .06, SRMR = .07,
χ2/DF = 1.72; CFI = .86; TLI = .83,). There were no large modification indices (all
modification indices ≤ 11.89). These results support the consistency of the model of five
mindfulness-related factors in male and female adolescents.
Testing a hierarchical model of single overarching latent construct mindfulnessrelated factors. A hierarchical model of the five identified mindfulness-related factors was
tested to identify whether the five factors should be viewed as component parts of an
overarching mindfulness factor in separate age groups from early adolescence to older
adulthood. Confirmatory Factor Analysis of the five-factor hierarchical model in each of the
adult samples provided good fit to the data (younger adults: CFI = .96; RMSEA = .05, TLI =
.95, SRMR = .05; older adults: CFI = .94; RMSEA = .05, TLI = .93, SRMR = .05; see Table
3.5). All paths from the five factors to an overarching construct (mindfulness) were significant
in both adult samples (for younger adults all path weights ≥ .38; for older adults all path
weights ≥ .23). There were no modification indices suggesting the need for additional
pathways (all modification indices < 15). This finding suggests that the five mindfulnessrelated factors of the AAMFI can usefully be conceptualized as subcomponents of an
overarching mindfulness construct in adults (standardised estimates of pathways are shown in
Table 3.6).
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The overall fit of the 5-factor single overarching latent construct hierarchical model
was not as strong, but acceptable, for the younger adolescent group (CFI = .91; RMSEA =
.05, TLI = .89, SRMR = .08). Path weights (Table 3.6) were subsequently examined. Paths
were significant between the higher order factor and three of the factors: Acting with
Awareness, Describing and Non-Reacting. Paths were not significant for Observing or
Accepting. The model showed cross loading between Observing and Accepting
(modification indices ≥25.64) suggesting an additional path needed between these two factors
(Byrne, 2010).
An alternative model was tested with the younger adolescent data, in which two covaried overarching factors were allowed: one for Describing, Acting with Awareness and
Non-reacting (Factor 1), and one for Observing and Accepting (Factor 2). This model
provided good fit to the data for younger adolescents (Figure 3.5; CFI = .92; RMSEA = .05,
TLI = 90, SRMR = .07). Significant path weights were seen for Describing, Acting with
Awareness and Non-Reacting to Factor 1. For the other second-order factor (Factor 2), the
path weight was significant for Observing, but not for Accepting.
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Figure 3.5. Testing a hierarchical model of five mindfulness-related subscales representing
two overarching constructs in younger adolescents.
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The older adolescent sample data offered a similarly acceptable fit for the singleoverarching factor model (CFI = .90; RMSEA = .06, TLI = .88, SRMR = .08), however,
showing the same pattern as the younger adolescents, paths were significant between the
higher order factor and three of the sub-factors (Acting with Awareness, Describing, and
Non-Reacting), and paths were not significant for Observing and Accepting (see Table 3.6).
Again there was cross loading between Accepting and Observing (modification indices
≥19.24) suggesting that an additional pathway between these two factors may be needed.
The same alternative model was tested, in which two co-varied overarching factors
were allowed: as above, one for Describing, Acting with Awareness and Non-reacting and
one for Observing and Accepting. This model provided good fit to the data for older
adolescents (Figure 3.6; CFI = .91; RMSEA = .05, TLI = 89, SRMR = .07), and again,
significant path weights were seen for Describing, Acting with Awareness and Non-Reacting
to Factor 1. For the other second-order factor (Factor 2), the path weight was again
significant for Observing, but not for Accepting. Thus, while the five factors were confirmed
in all age groups, it seems that the five mindfulness-related factors of the AAMFI should not
be conceptualized as subcomponents of a single overarching mindfulness construct in
adolescents.
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Figure 3.6. Testing a hierarchical model of five mindfulness-related subscales representing
two overarching constructs in younger adolescents.
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Study 3.3: Convergent and Discriminant Validity
Study 3.3 used the combined adolescent sample from Studies 1 and 2 to examine
validity coefficients for the final 18-item AAMFI. Scores on the AAMFI were expected to
correlate positively with the favorable outcome of higher life satisfaction. It was expected
that the AAMFI would correlate negatively with adverse outcomes (e.g., internalizing
symptoms, externalizing behavior) and maladaptive cognitive processes (e.g., thought
suppression, rumination, and catastrophizing). Further, it was anticipated that AAMFI scores
would mirror patterns of correlations with personality relationships seen in adult samples:
positive correlations with conscientiousness and negative correlations with neuroticism. It
was also anticipated that particular correlations between between some of the sub-factors of
the AAMFI and personality traits. As per previous findings in adult samples it was expected
that Describing would correlate positively with extraversion and conscientiousness, and
negatively with neuroticism (Baer et al., 2004); it was anticipated that Acting with Awareness
would correlate positively with conscientiousness and negatively with neuroticism (Baer et
al., 2004; 2006).
Study 3.3 also explored the construct validity of the sub-facets of the AAMFI by
measuring their relationships with life satisfaction, psychological symptoms and behaviors,
and maladaptive cognitive processes. It was expected that the AAMFI facets would have
their strongest correlations with the most conceptually related constructs. For example,
Acting with Awareness was expected to correlate strongly with the CAMM. Relationships
with Observing were not expected to follow the same pattern as the other facets, given that it
has shown inconsistent correlations in previous research, and increased self-awareness has
been associated with negative emotion and maladaptive psychological outcomes (Mor &
Winquist, 2002).
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Method
Participants. Study 3.3 participants comprised all adolescent participants previously
described in Study 3.1 and Study 3.2 (all participants from Study 3.1, and Sample 1
participants from Study 3.2), a total of n = 745 (see Table 3.2). They were in grades 7, 8, 10
and 11 and ranged in age from 12 to 18 (M = 13.81, SD = 1.88). Seventy-one percent were
female.
Materials.
Multi-dimensional Mindfulness. The five subscales of the 18-item Adolescent and
Adult Mindfulness-Related Factors Inventory (AAMFI) were administered: Acting with
Awareness (AWA), Observing (OBS), Describing (DES), Non-Reacting (NR) and Accepting
(ACC). The AAMFI subscale scores represented the mean of the item scores in that
subscale. An AAMFI total was calculated by summing the five subscale scores. Mean score
and Cronbach’s alpha for each of the subscales of the AAMFI in this sample are shown in
Table 3.5.
Uni-dimensional Mindfulness. The 10-item Child and Adolescent Mindfulness
Measure (CAMM; Greco et al., 2011; Appendix B) assessed present-moment awareness and
non-judgmental, non-avoidant responses to thoughts and feelings. In this sample mean score
on the CAMM (M = 21.53, SD = 6.54) was similar to previously reported mean score in an
adolescent sample (M = 22.73, SD = 7.33; Greco et al., 2011). Also, the Cronbach’s alpha of
.81 was comparable to previously reported reliability for this measure (α = .80; Greco et al.,
2011; Study 2).
Emotion Regulation. Two subscales from the Cognitive Emotion Regulation
Questionnaire (CERQ; Garnefski, Kraaij, & Spinhoven, 2002; Appendix B) were
administered to measure Rumination and Catastrophizing. This selection of 8 questions from
the CERQ measures different coping styles. High scores on rumination represent the
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tendency to dwell on negative experiences, and high scores on catastrophizing indicate the
tendency to overemphasize problems. Both of these coping styles have been found to be
negatively correlated with mindfulness (rumination: r = .27, p<.001; catastrophizing: r = .34,
p<.001; de Bruin, Zijlstra, & Bögels, 2014) when administered to a sample of Dutch
adolescents.
Internalizing and Externalizing Symptoms. The Symptoms and Functioning Scale
(SFS; Bickman, 2006; Appendix B) is a 33-item measure of internalizing symptoms (e.g.,
depression and anxiety) and externalizing symptoms (e.g. conduct problems, hyperactivity)
that has been found to have good internal consistency and convergent validity (Greco et al.,
2011). This scale is negatively correlated with mindfulness in children and adolescents aged
10-17 years (Greco et al., 2011).
Thought Suppression and Control. The 15-item White Bear Suppression Inventory
(WBSI; Wegner & Zanakos, 1994; Appendix B) has been used to measure thought
suppression and control in school-aged community samples. It has been found to have good
internal consistency and concurrent validity in youth samples (Greco et al., 2011). Thought
suppression has previously been shown to be negatively correlated with mindfulness in
adolescents (Greco et al., 2011).
Global Life Satisfaction. A single item measure was used: “I would describe my
satisfaction with my overall life as...”(Appendix B). This item has previously been used to
measure overall life satisfaction in secondary school students, and found to correlate with the
findings of the multi-item Brief Multidimensional Students Life Satisfaction Scale (Seligson,
Huebner, & Valois, 2003). Life satisfaction has been considered an outcome of increased
mindfulness, and has shown a moderate but significant positive correlation in adolescents (r
= .34, p < .001; Brown et al., 2011).
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Personality. The Mini-International Personality Item Pool (Mini-IPIP; Donnellan,
Oswald, Baird, & Lucas, 2006; Appendix B) is a 20-item measure of personality which is a
short-measure of the five-factor model of personality traits derived from items in the
International Personality Pool (Goldberg, 1999). This measure has shown acceptable
subscale reliability in a large sample of Grade 7 to Grade 12 secondary school students
(Baldasaro, Shanahan, & Bauer, 2013) and a similar pattern of convergent, discriminant and
criterion-related validity to other Big Five personality measures (Donnellan et al., 2006).
Procedure. Study 3.3 followed the procedures described in Studies 1 and 2 for
adolescent participants. Study 3.3 data was collected at the same time point as data for
Studies 1 and 2.
Results
As in Study 3.1 subscale scores on the AAMFI were calculated by averaging scores of
items within each subscale. The sum of the five subscales gave an overall AAMFI score,
with a possible range of 5-25. Means and standard deviations are shown in Table 3.7.
Correlations were computed between the AAMFI subscales, the AAMFI overall score, and
measures of other relevant constructs. As shown in Table 3.7 and, as expected, overall
AAMFI scores followed a similar pattern to CAMM scores and importantly both were
negatively correlated with rumination, catastrophizing, thought suppression, and internalizing
and externalizing symptoms. AAMFI overall score was positively correlated with life
satisfaction. These relationships with the AAMFI were small to moderate (Cohen, 1992),
suggesting that the AAMFI is related to but not redundant with these variables. Three of the
AAMFI subscales (Describing, Non-Reacting and Acting with Awareness) followed the same
pattern of expected correlations with these constructs. However, the Accepting and Observing
subscales differed.
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The Accepting subscale showed a pattern of correlations partly aligned with
expectations. It correlated positively with the CAMM (r = .31, p < .001) as well as in a
negative direction, as would be expected, with the closely aligned construct of thought
suppression (r = -.25, p < .001). Other correlations were non-significant, or in the opposite
direction to that of the AAMFI total.
The Observing subscale similarly differed from the other AAMFI subscales in its
relationships with other relevant constructs. It did not correlate significantly with the CAMM
or psychological health variables. These findings were expected given that Observing has
been shown to have an inconsistent pattern of correlations with other variables in adult
populations (Baer et al., 2006; 2008) and has been unrelated to positive psychological health
in adolescents (Greco et al., 2011).
In line with expectations, the AAMFI showed a moderate positive correlation with
conscientiousness (r = .32, p < .001) and a moderate negative correlation with neuroticism (r
= -.33, p < .001). The two AAMFI sub-facets that were expected to show personality
correlations also performed in line with our hypotheses. Describing was moderately
positively correlated with extraversion (r = .21, p < .001) and conscientiousness (r = .20, p <
.001), and negatively with neuroticism (r = -.26, p < .001). Acting with Awareness was
positively correlated with conscientiousness (r = .32, p < .001) and negatively correlated with
neuroticism (r = -.26, p < .001). These moderate correlations add to the discriminant validity
of the AAMFI, given that they show expected relationships but not redundancy with the
AAMFI factors.
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Age and gender comparisons. Scores on the AAMFI were compared to check for
significant differences for age and gender (Table 3.8). There was no significant difference
between male and female responses for each of the AAMFI subscales, however for the
AAMFI total score males reported a significantly higher level of mindfulness than females (t
(735) = 4.87, p = .035). There was also a significant difference on level of mindfulness
reported between age groups for two subscales, Describing and Observing, and for the
AAMFI total. For each of these scales, younger adolescents reported being significantly
more mindful than older adolescents (p < .05).
Internal consistency of the AAMFI in combined adolescent sample. As shown in
Table 3.7, when calculated for the 18 items, the internal consistency of total AAMFI scores
was questionable (Cronbach’s α = .63; Tavakol & Dennick, 2011). Given the finding
reported in Study 3.2, that two of the factors (Observing and Accepting) did not converge
onto a single overarching latent construct, a second internal consistency score was calculated,
omitting these two scales. The internal consistency of the 10 items from the Non-Reacting,
Describing and Acting with Awareness scales was acceptable (Cronbach’s α = .74). Further,
given that each subscale contained between three and five items only, the internal consistency
of each individual subscale was acceptable (see also, Table 3.7). Although the internal
consistency of the 18 AAMFI items was lower than the optimal level for a scale of this
length, as outlined above, the total AAMFI scores showed expected correlations that
followed the same general pattern as the CAMM. It seems that for adolescents the AAMFI
subscale scores are usefully considered separately, and more caution should be taken when
interpreting AAMFI total scores.
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Discussion
This chapter describes the development and initial validation of the Adolescent and
Adult Mindfulness-Related Factors Inventory (AAMFI). Prior to the current research,
several groups had pointed to the need for valid and reliable assessment of adolescent
mindfulness due to the proliferation of youth mindfulness interventions (e.g., Brown & Ryan,
2004; Greco et al., 2011). The two instruments that had been developed, the MAAS-A and
the CAMM, each comprised a uni-dimensional scale of mindfulness.
The current research advanced the field by investigating whether a multidimensional
factor structure could emerge that was replicable in adolescent and adult samples and
consistent with current conceptualizations of mindfulness in adults. In order to answer this
question, the AAMFI was developed from carefully selected and designed age-appropriate
items aligned with the facets of Baer et al.’s (2006) model of adult mindfulness. It is the first
measure to demonstrate a multifactorial model of mindfulness-related factors in young
adolescents (aged 12-13). The robustness and developmental consistency of this model was
shown through confirmatory factor analyses in three additional age groups: older adolescents
(16-18), younger adults (18-34) and older adults (35-75). These results lend support to the
view that mindfulness-related factors can usefully be conceptualized based on a multifaceted
model in adolescence, and that limitations in measurement tools have previously prevented
thorough exploration of its factorial structure.
Although a clear five-factor solution emerged in our adolescent groups, some
important distinctions from previous adult models were found. One difference from previous
adult models was found in the Non-Judging / Accepting factor. Originally named in the
KIMS (Baer et al., 2004), Accepting without Judgment refers to openness to a full range of
internal experiences without judgment and is measured using items such as “I tell myself that
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I shouldn’t be feeling the way I’m feeling”. Although items such as this were included in the
pool from which the AAMFI was developed, those items which emerged in a clear factor,
and were later reverse-scored and included in the factor termed Accepting, all referred to the
action of stopping or getting rid of unwanted internal experiences, e.g., “If I have a feeling I
don’t like, I try to stop it”. In this way the items which form the new Accepting factor imply
that a negative judgment is being placed upon the experience by the action that is being
taken, but items that overtly state that judgment (e.g., “I judge my thoughts as being good or
bad”) did not converge onto any one factor.
This finding may be understood in the context of theory on metacognitive
development (e.g., Kuhn, 2000). During its course of development throughout adolescence,
metacognition gradually moves into a state of being within the individual’s conscious control
(Kuhn, 2000). Kuhn (20002) suggests a distinction between metacognitive awareness,
awareness of what one experiences, and then how one knows it to be so, and metastrategic
control, application of strategies that process and bring internal states under one’s conscious
control. It is suggested that metacognitive awareness is a less mature developmental task
than metastatic control.
Some parallels may be seen between emerging factors in the current study, and the
distinct developmental milestones of meta-awareness. For example, it may be suggested that
metacognitive awareness is implicated in conceptualisations of some mindfulness-related
factors in that they require the individual simply to observe gross mental states like the body
in action (Acting with Awareness), or sensory experiences (Observing). Other mindfulnessrelated factors may align more so with metastrategic control, for example, Judging, and Nonreacting. It may be that the newly emerging Accepting factor requires simpler, metacognitive
awareness-related processing, while the act of developing a complex belief, Judging, could be
aligned with metastrategic control.
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It may be that adolescent awareness of one’s tendency to act to get rid of
uncomfortable internal experiences (i.e., the flipside of our Accepting subscale) is a precursor
to the more developmentally complex mindfulness skill of being aware of (and reducing)
one’s tendency to judge internal experiences as negative or positive (Non-Judging). The
developmentally earlier tendency, seen in younger adolescents, to act to avoid discomfort
may also be developmentally simpler to report upon. In other words, it may be that a
relatively low level of meta-cognitive awareness is be required for a person to confirm via
self-report that they do not like to feel discomfort. However, it seems a meta-cognitively
more complex task to reflect and report on upon one’s tendency to develop a belief about an
experience (a judgment) – in addition to the already complex task of having partaken in that
judging process in the first instance. Thus, although the current measure does not enable
separate measurement of a mindfulness skill, and the accuracy with which it is reported
(potentially influenced by meta-cognitive ability), Accepting, (allowing internal experiences
to be), seems an important inclusion in adolescent mindfulness interventions and assessment,
as it may be the developmental precursor to a more fully inclusive mindful skill of NonJudging.
Apart from the Non-Judging / Accepting distinction, the AAMFI factors that emerged
in younger adolescents and were replicated in adults were closely aligned with Baer et al.’s
(2006) facets of adult mindfulness. However, the relationship of these facets to an
overarching construct was different for adolescents than adults. Exploration of the five
mindfulness-related factors using CFA of a hierarchical model suggested that in adults, but
not adolescents, the five factors of the AAMFI can be usefully conceptualized as
subcomponents of an overarching mindfulness construct. In adolescent groups, Observing
and Accepting did not significantly converge with the other factors and showed crossloadings with each other. Three of the five factors converged onto one overarching construct
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(Describing, Acting with Awareness and Non-Reacting), but the other two factors did not.
An alternative model, in which Observing and Accepting were representing by one second
order factor, and the other three subscales were represented by another second order factor,
provided acceptable fit for the adolescent data on fit indices. This finding may point to clues
about the developmental trajectory of mindfulness skills. It seems these five empirically
founded mindfulness facets are observable characteristics, and potentially learnable skills, in
adolescents. However, it may be that the synthesis of these mindfulness-related
characteristics to form meaningful parts of one overarching construct does not occur until
adulthood. As explored earlier, this may be explained by developments in metacognitive
awareness. As metacognitive awareness and metastrategic control develop, it may be that the
separate mindfulness-related skills become a more cohesive whole, due to a reciprocal
relationship between the process of becoming more aware of internal states and experiences,
and having increased ability to consciously control one’s beliefs about and actions towards
those states (Kuhn, 2000).
Study 3.3 showed that while the overall AAMFI and three of the AAMFI factors
correlated in expected directions with a range of wellbeing outcomes and clinical processes,
the Accepting and Observing subscales showed variable relationships. This finding aligned
with the internal consistency analysis of the AAMFI, which showed that the internal
consistency of the combined 10 items comprising three sub scales (Describing, Acting with
Awareness and Non-Reacting) was acceptable, but when Accepting and Observing items
were added in the internal consistency was lower. Thus, for adolescents the AAMFI total
scores should be interpreted with caution, and subscale scores may be more useful indicators.
Regarding Accepting, one possible explanation for the pattern of correlations that
differed from other subscales is the low number of participants with mindfulness experience
in our adolescent samples. Training in mindfulness would encourage adolescents to ‘make
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room’ for whatever experiences enter their consciousness (Hayes, 2004), rather than taking
action to ‘push away’ uncomfortable thoughts or feelings, e.g., AAMFI Item 10 (reversescored): If there’s something I don’t want to think about I’ll try many things to get it out of
my mind. In the absence of training in mindfulness, it seems likely that adolescents may
defer to parental and cultural teaching and modelling in their coping with emotional and
cognitive discomfort. In Western society, children commonly receive the message that action
should be quickly taken to remove pain or discomfort (Woodgate & Kristjanson, 1996) e.g., a
mother placing a Band-Aid (small bandage) on a child’s scraped knee. Thus, our adolescent
sample, (the majority without experience in mindfulness), may be responding to Accepting
items in a way that is consistent with cultural modelling of the avoidance of discomfort,
potentially compounded by the naïve impression that responses affirming the avoidance of
discomfort are socially desirable. Given that accepting is an important skill taught in
mindfulness interventions, the inclusion of Accepting items in the AAMFI, despite variability
in relationships with other constructs, potentially allows for more comprehensive
measurement of change arising from mindfulness intervention.
Regarding Observing, the pattern of inconsistent relationships with other constructs
was not surprising given previous findings that Observing has been unrelated to
psychological health or associated with distress or dysfunction in adult non-meditators (Baer
et al., 2006; 2008). In a previous attempt to create a multi-factorial mindfulness measure for
adolescents (the CAMM; Greco et al., 2011) this issue was addressed by removing all
Observing items from the scale. Our view was that Observing items are an important
inclusion in the AAMFI given the likelihood of change with meditation experience. As long
as researchers using the AAMFI are aware of the likely pattern of inconsistent correlations
between Observing and other constructs in non-meditating adolescents (and adults), it is
believed that the inclusion of these items is important for (1) capturing a baseline level of
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observing, and (2) detecting change arising from mindfulness interventions that include
education about observing. It is acknowledged that greater observing without training in any
other mindfulness skills may increase distress or dysfunction, if that observing were to occur
in a judgmental and reactive manner (Baer et al., 2008). However, interventions such as
Dialectical Behavior Therapy (DBT; Linehan, 1993) suggest that observing is unlikely to be
taught as an isolated mindfulness skill, and can be considered a precursor to describing,
accepting, and non-Reacting. A range of widely used child and adolescent mindfulness
interventions, e.g., the Learning to BREATHE program (Broderick & Metz, 2009), are
centrally focused on increasing awareness of internal experiences, such as the breath. Thus,
the inclusion of this clearly emerging sub-facet of adolescent mindfulness seems important
for capturing the full experience of meditators and non-meditators, and all components of
change arising from multifactorial mindfulness interventions.
Study 3.3 showed age and gender differences in some AAMFI scores. While the
subscales of the AAMFI showed gender invariance, for the AAMFI total, male adolescents
reported being more mindful than female adolescents. Gender differences in mindfulness
have varied in the literature with some previous findings of invariance (e.g., Greco et al.,
2011), and some findings of difference, such as reports of greater change in mindfulness
levels by females, following mindfulness intervention (e.g., de Vibe et al., 2013). However,
this area of mindfulness research has received little attention to date. In psychological selfreporting, in general, many studies have indicated that women tend to report higher levels of
distress and lower levels of subjective wellbeing than men (Nes, Roysamb, Tambs, Harris, &
Reichborn-Kjennerud, 2006; Dahlin, Joneborg, & Runeson, 2005; Nerdrum, Rustoen, &
Ronnestad, 2006). Thus, our finding of lower overall AAMFI scores in females may align
with the proposed female tendency to report lower levels of wellbeing. Further investigation
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to determine whether this gender difference would be replicated in another sample would be
valuable.
Regarding age differences, younger adolescents reported higher levels of mindfulness
than older adolescents for the AAMFI total and Describing and Observing subscales. To our
knowledge, this is the first finding of difference in dispositional mindfulness across two
adolescent age groups. Increases in level of introspective ability, with increased adolescent
age (Keating et al., 2004), may result in increased awareness of one’s tendency to lapse in
concentration, act to avoid internal experiences, or fail to notice external surroundings, for
example. In other words, with greater capacity for self-reflection we may become more
aware of the moments in which we are less mindful, and thus older adolescents may,
insightfully, report lower levels of dispositional mindfulness than younger adolescents. An
alternative explanation is that after the onset of puberty (likely to be relevant for a greater
proportion of the older adolescent sample than the younger adolescent sample in the present
research) the storm of adolescence intensifies such that older adolescents may be accurately
reporting increased difficulties focusing attention and regulating their emotions during a
challenging developmental period. This finding and these potential explanations would
benefit from further exploration, again to determine whether this difference in age group
reporting would be replicated in another sample.
The AAMFI would benefit from further development in a number of additional ways.
Data, except for test-retest reliability, were cross-sectional in nature and the ability of the
AAMFI to predict changes over time needs assessment. While this Australian sample
comprised a sample with a range of ethnic backgrounds, determining reliability of scores and
construct validity in a wider range of demographic and cultural groups is needed. The
number of participants who reported experience with mindfulness activities was low,
particularly in the adolescent samples, therefore, the measure needs to be further tested
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specifically comparing meditating and non-meditating samples. Concurrent testing of social
desirability may serve to address outstanding questions regarding the role of response biases
in adolescent mindfulness measurement. It would also be valuable to examine relationships
between the AAMFI and objective indices such as executive inhibition, academic
performance, attention tasks and emotion regulation tasks, an area which has foundations in
Oberle et al.’s (2011) exploration into associations between self-reported mindfulness and an
objective cognitive-processing measure. Future research may also beneficially explore the
usefulness of the AAMFI in outcome studies as a measure of change arising from
mindfulness intervention, broadening available validity data. Longitudinal analysis of the
AAMFI would be beneficial in regards to exploring the developmental trajectory of
mindfulness. Criterion validity of the measure could be usefully explored by comparing
adolescent populations with anticipated higher levels of dispositional mindfulness (e.g., longterm regular meditators) with a general sample of adolescents. Further, testing in clinical
populations would be informative in determining the breadth of its useful application.
The aim of this research was to examine the replicability of Baer’s (2006) five-facet
model of mindfulness in adolescence, and to develop an adolescent measure paralleling those
empirically derived facets. While the main objective of this research study was to add to
empirical progress in adolescent mindfulness measurement, it is important to acknowledge
the debate that exists in the literature regarding the act of developing and using measures of
mindfulness. Among other concerns it has been suggested that mindfulness inventories may
fail to capture the full richness and complex detail of the original Buddhist construct of
mindfulness (Grossman, 2011). The challenge of attempting to capture all aspects of this
contemplative tradition is recognised in the present research, while also acknowledging the
requirement to develop methods for measurement in order for the many benefits of
mindfulness to be available in a psychological context. The decision to term this measure a
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“mindfulness-related factors inventory” was made in recognition of both the limitations and
importance of self-report questionnaires for adolescent mindfulness measurement. Thus, the
AAMFI is conceptualized as comprising empirically-grounded factors that may be considered
as related to, or components of, a potentially broader construct of mindfulness. It should be
noted that there may be additional factors related to mindfulness that were not fully
represented. Grossman (2011), for example, suggested that a Buddhist conceptualization of
mindfulness would include qualities such as energy, joyfulness, calmness, equanimity, and
sense of interest. Future directions for research may include consideration of additional
factors that may also be useful inclusions in mindfulness-related inventories.
In summary, the AAMFI provides an important opportunity for advancement of
measurement of adolescent mindfulness. It offers a brief-response format and a reading
grade level suitable for mindfulness research with adolescent samples. It is the first
assessment tool to offer multifactorial measurement of mindfulness in adolescence, allowing
for a more comprehensive understanding of the adolescent experience of mindfulness, and
potentially the collection of more detailed and targeted data regarding the range of outcomes
of multi-dimensional interventions. This research has shed further light on the construct of
mindfulness in adolescence, demonstrating that it can be usefully conceptualized as multiple
related factors. The current paper also raises questions about the development of mindfulness
skills across the lifespan, and the use of the AAMFI in future longitudinal and cross-sectional
designs may further understanding in this area. The benefits of mindfulness for adolescents
have been known for some time, and it is hoped that the AAMFI will prove useful in
furthering understanding of the mechanisms underlying these, and in measuring interventions
that teach these important skills in universal, targeted, and clinical adolescent populations.
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Chapter 4: The Adolescent and Adult Mindfulness Inventory Extended (AAMI-E):
Further Developmental Exploration
The Adolescent and Adult Mindfulness Inventory (AAMFI) was developed to address
an opportunity for further progress in the state of mindfulness measurement in adolescence:
multidimensionality. As outlined in Chapter 3, the AAMFI was validated in ages 13-74 and
and comprises five subscales. The AAMFI was developed in a young adolescent group (1214 years) using items aligned with Baer, Smith, Hopkins, Krietemeyer, & Toney’s (2006)
five-facet model of mindfulness, however the initial pool of AAMFI items has not yet been
explored starting with exploratory factor analysis in an adult population. Such an inquiry
would enable the examination of any differences in factor structure, thus adding to our
understanding of the developmental trajectory of mindfulness-related factors.
Previous attempts to develop mindfulness measures for adolescents have resulted in
uni-dimensional assessment tools, comprising a single subscale (Greco, Baer, & Smith, 2011;
Brown, West, Loverich, & Biegel, 2011). In contrast, there is a well-established body of
findings supporting the use of multidimensional models to represent mindfulness in adult
populations (e.g., Baer, Smith, & Allen, 2004; Baer, et al., 2006; Baer et al., 2008). For
example, the widely used Five Facet Mindfulness Questionnaire (FFMQ; Baer, et al., 2006)
measures mindfulness in adults as a set of five skills. Observing is the degree to which
people notice thoughts, feelings and bodily sensations. Acting with Awareness refers to
present-moment awareness and full engagement in one’s present activity. Accepting without
Judgment is openness to experiencing a full range of internal events without judgment.
Describing refers to the ability to put internal experiences into words. Non-Reactivity is the
ability to just notice experiences without reacting.
In the development of the AAMFI, the focus was on capturing all factors related to
mindfulness, based on Baer et al.’s (2006) model, emerging in a young adolescent

DEVELOPMENT AND VALIDATION OF THE AAMFI

117

population. The assumption was made that if mindfulness-related factors are present in a less
mature form in adolescents than adults, the differences would be most apparent at the
beginning of adolescence. Thus, its development began with a pool of items aligned with
each of the facets from the adult five-factor model of mindfulness (Baer et al., 2006).
Exploratory Factor Analysis (EFA) was conducted on responses to these items in a sample of
12-14 year olds (Year 7-8 Australian secondary school students). The result was a five factor
solution comprising the same five factors as the previously established adult model, with one
key difference in the Accepting without Judgment factor, which was renamed Accepting in
the AAMFI. Thus, the five factors of the 18-item AAMFI are: Describing, Observing,
Acting with Awareness, Non-Reacting and Accepting.
The five AAMFI factors were investigated in three independent age groups (15-17
years, 18-34 years and 35-75 years) with Confirmatory Factor Analysis showing that the
mindfulness factors established in young adolescents are also applicable to older adolescents
and adults. The possibility remains, however, that the factor structure established in the
AAMFI development may be a less mature, or incomplete, version of those factors present in
adult mindfulness. It is yet to be established whether any additional factors, representing
more developmentally complex mindfulness skills that may not apply to young adolescents,
would emerge if an EFA was conducted on the original pool of AAMFI items in an adult
population.
Indications that the established AAMFI factors may represent a developmentally
immature model of mindfulness were found in close inspection of the items converging to
form the Observing and Accepting factors. While the original pool of AAMFI items
contained Observing items relating to noticing either internal experiences (e.g., “I notice what
types of thoughts pass through my mind”) or external experiences (e.g., “I notice sounds
around me, such as clocks, birds and cars”), only items relating to external sensations
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converged in the EFA to form the Observing factor. This is notably different from the
Observing dimension in adult measures of mindfulness and interventions, which emphasize
the importance of attending to a wide variety of stimuli including internal phenomena, such
as bodily sensations, cognitions and emotions (Dimidjian & Linehan, 2003; Kabat-Zinn,
1990; Segal, Williams, & Teasedale, 2002).
The Accepting factor in the AAMFI originated from items expected to align with the
previously established Accepting without Judgment dimension. Accepting without Judgment
is defined as a tendency to negatively evaluate and therefore avoid uncomfortable internal
experiences (Baer, et al., 2006). On close inspection the items that clustered to form a similar
factor in the AAMFI related to only part of this definition: the avoidance of experiences (e.g.,
“If I have a feeling I don’t like, I try to stop it”). Items that related to the stated tendency to
make negative evaluations about experiences (e.g., “I think that some of my feelings are bad
and that I shouldn't have them.”) did not converge onto any one factor. Thus, this factor was
redefined as pertaining to the tendency to avoid internal experiences (with negative judgment
implied, rather than explicitly stated). Given that all AAMFI subscale terms were positivelyvalenced this subscale was termed Acceptance, to reflect the opposite of a tendency to avoid
experiences, and all items were accordingly reverse-scored. The AAMFI does not contain a
Non-Judging subscale. These two key differences between adult models of mindfulness and
the multifactorial adolescent mindfulness model established in the development of the
AAMFI suggest that the AAMFI model may be missing complexities of mindfulness-related
factors that are observable in adults.
Study 4.1 aims to further explore the developmental trajectory of mindfulness by
examining whether the multifactorial mindfulness structure established in 12-14 year olds
during the development of the AAMFI is missing any elements or complexities that may be
evident in an adult population. It is hypothesized that EFA using the original pool of 75

DEVELOPMENT AND VALIDATION OF THE AAMFI

119

AAMFI items in an adult population may identify factors of mindfulness additional to, or
potentially more developmentally complex than, the five established AAMFI factors.
The purpose of Study 4.2 was to use confirmatory factor analysis to investigate the
replicability of the factor structure derived in Study 4.1 in three independent samples. The
aim was to investigate whether, if the factor structure derived in Study 4.1 differed from the
previously established 5-factor AAMFI model (Study 3.1; Study 3.2), it would be confirmed
in an independent adult sample. A further aim was to investigate whether the factor structure
derived in Study 4.1 would be applicable to adolescents.
Study 4.1: Development of the AAMFI-E using EFA in an Adult Sample
Study 4.1 aimed to subject the previously established pool of 75 AAMFI items to
EFA in an adult sample. The overarching aim of the first study was to determine whether an
altered or extended version of the AAMFI may be warranted for use in adult populations.
Method
Participants. Adult participants in Studies 4.1 and 4.2 were the same as those in the
original AAMFI development study (Study 3), which were recruited from the university
community and personal networks of the researchers and supplemented with parents of
adolescent participants in this research study (n = 96), as well as teachers (n = 56) from one
of the participating (co-educational, government) secondary schools. A total of 690 adults
comprised this group, ranging in age from 18-74 (M = 33.84, SD = 12.76, 77% female). This
adult sample was randomly split into two approximate halves with one half used for the EFA
analysis in Study 4.1 (n = 328), and the other half of the adult sample were used in Study 4.2
(n = 362). Descriptions of all participants are given in Table 4.1.
Regarding Study 4.1 participants, ninety-two percent spoke English as their first
language. Fifty-four percent of participants had tried mindfulness at least once, and twenty
percent were regular mindfulness practitioners.
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Materials. The 75 items comprising the initial pool developed for the Adolescent
and Adult Mindfulness Inventory (AAMFI) were administered to all participants. Each item
aligned with one of the five originally proposed subscales: Acting with Awareness,
Observing, Describing, Non-Judgment and Non-Reactivity to Experiences. The Acting with
Awareness subscale sought to assess the extent to which the individual is paying attention to
the task or activity of present moment engagement (e.g., “I break or spill things because I
don’t take care, or pay attention, or my mind is on other things”). The Observing subscale
aimed to assess the extent to which the individual notices internal experiences such as
thoughts and feelings, and external sensations such as sights and sounds. An example item
from the Observing subscale is “When I get a fright, I notice how I feel in my body”. The
Describing subscale aimed to assess the individual’s ability to put internal experiences into
words (e.g., “I can find the right words that describe how I feel”). The Non-Judgment
subscale sought to assess the extent to which the individual places a negative evaluation
upon, and thus tries to suppress or avoid uncomfortable internal experiences (e.g., When I
have a sad thought I try to push it out of my mind right away). Finally, the Non-Reactivity
subscale aimed to measure the individual’s ability to allow all internal experiences to come
and go without necessitating a behavioral reaction or inevitably causing a lasting emotional
impact. For example, “I can let my thoughts come and go without getting stuck on them”.
Respondents were requested to consider how often they believed each item was true for them
using a 5-point Likert scale ranging from 1 (never true) to 5 (always true).
Procedure. Approval to conduct Study 4.1 was obtained from University Faculty
Human Ethics and the Department of Education and Early Childhood Development Ethics
Committees in 2014. Participants were recruited through the first author’s personal networks,
and snowballing, utilizing social media. They accessed an online link through which they
responded to the questionnaire using the Qualtrics survey program. The 75 items were
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randomized via a random number generation procedure, and presented in the same order to
all participants.
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Results
Exploratory factor analysis in adult sample. A random split half of the Adult
sample (n = 328) was selected and their responses to the 75 items were subjected to
exploratory factor analysis (EFA) using principle axis factoring. As a number of previously
developed measures of mindfulness have found moderate positive correlations between the
five anticipated factors (e.g., Baer et al., 2006), oblique rotation was used to allow for
correlations among the factors. Results of the initial EFA yielded 17 eigenvalues greater than
1.0 and accounting for 64.91% of the total variance. However, this included many items that
failed to converge with any other items, or showed significant cross-loadings on multiple
factors. With the goal of retaining only those items loading significantly onto one of the
major emerging factors, the 75 items in the pool were then subjected to reduction based on
several criteria. Items that failed to load significantly on any factor, i.e. factor loading <.40 as
per Stevens’ (1992) recommendation, were removed iteratively from the pool, in order of
increasing primary factor loading. Items with salient loadings on more than one factor were
also discarded iteratively. Items were deemed to be cross-loading where the primary loading
was <.4 and the secondary loading was >.2. These strategies reduced the item pool to a final
set of 25 items converging to form seven factors. Five of these factors comprised the same
items as in the five factors of the original 18-item AAMFI: Acting with Awareness (3
items), Observing (5 items), Describing (3 items), Accepting (3 items) and Non-Reactivity
(4 items). Two additional factors also emerged. A set of items originally intended to
measure Observing emerged as an independent factor (3 items), and a set of items
originally intended to measure Non-Judging emerged as an independent factor (3 items).
Some key differences were noted between the new Observing items and NonJudging items that converged to form the new sixth and seventh factors in the current
EFA when compared with their related factors in the AAMFI-18. The items that
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clustered to form a new Observing factor in this adult sample all pertained to noticing
internal experiences, for example “When I get a fright, I notice how I feel in my body”.
This is in contrast to the Observing items that emerged from the original EFA conducted
with adolescent participants, which all related to external experiences (e.g., “I notice
sounds around me, such as clocks, birds and cars”). Thus, this new factor was termed
Observing-Internal, and the original AAMFI factor was renamed Observing-External.
In the original 18-item version of the AAMFI the Non-Judging factor was
(reverse-scored and) renamed as Acceptance because its items related to the act of
avoiding certain experiences (e.g., “If I have a feeling I don’t like, I try to stop it”), but
there were no emerging items that specifically referred to making a negative judgment
about one’s experience. The judgment was implied in each item, but not explicitly stated.
Conversely, the additional (reverse-scored) Non-Judging items that emerged from the
EFA in the current adult sample each explicitly stated the judgment taking place (e.g., “I
judge my thoughts and feelings as being good or bad”). Thus, the factor formed by these
four additional items was termed Non-Judging.
Examining the dataset of 25 items, the Kaiser-Meyer-Olkin measure verified the
sampling adequacy for the analysis, KMO = .84 (>.05 is considered suitable for factor
analysis; Gorsuch, 1990; Hair, Anderson, Tatham, & Black, 1995). Providing further
support for the factorability of the dataset, Bartlett’s (1954) test of sphericity reached
statistical significance, χ2 (300) = 3314.39 p < .001, and in the resulting obliquely rotated
solution all variables loaded substantially (i.e., > .40) on only one factor. The 25 items of
the AAMFI-Extended (AAMFI-E) and their respective factor loadings are shown in Table
4.2.
According to Kaiser’s (1958) criterion, the data were best described by seven
interpretable factors accounting for 64.9% of the overall variance in the AAMFI item scores.
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The first factor accounted for 24.1% of the variability in item responses and contained NonReacting items. The second factor, accounting for an additional 11.4% of the variance,
contained all items relating to Observing external experiences (the original AAMFI-18
Observing scale) and was renamed to be Observing-External. The third factor accounted for
an additional 8.5% of variability and contained Accepting items. The fourth factor contained
another original AAMFI subscale, all Describing items, and accounted for an additional
7.6% of the variability. Another original AAMFI scale, Acting with Awareness formed the
fifth factor, adding another 6.0% of the variability. The sixth factor contained the newly
emerging items relating to Observing internal experiences and accounted for an additional
4.4% of variability. It was named Observing-Internal. The seventh factor contained the
other new factor, Non-Judging, and accounted for a further 4.1% of the variability.
Descriptive statistics and correlations among the seven observed AAMFI-E factors are
shown in Table 4.3.
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Study 4.2: Confirmatory Factor Analysis
The first aim of Study 4.2 was to use confirmatory factor analysis (CFA) to
investigate the replicability of the seven-factor structure derived in Study 4.1 in an
independent adult sample. The second aim of Study 4.2 was to test the fit of the 7-factor
CFA model in two adolescent samples, to determine whether this extended model format
would be applicable to adolescents, or if the original 5-factor AAMFI would remain a better
fit.
Method
Participants. Study 4.2 comprised three samples: adults, older adolescents and
younger adolescents. The adult sample was the other random split approximate half of the
adult sample used across Studies 4.1 and 4.2. Of the 362 adults in Study 4.2, 90% spoke
English as their first language. Fifty-four percent of participants had tried mindfulness at
least once, and 17% were regular mindfulness practitioners.
Adolescent participants were the same participants reported on in the previous
chapter. They were recruited through their schools and completed questionnaires during
school time, after the receipt of parental consent. The younger adolescent group comprised
449 adolescents in Grades 7 and 8 who were recruited from four schools (two government coeducational schools, and two independent girls’ schools) in Melbourne, Australia. Participants
in this group ranged in age from 12 to 14 (M = 12.41, SD = .64). Seventy-seven percent were
female. Eighty-eight percent of participants spoke English as their first language. Fifty-three
percent of participants had never tried mindfulness. Nine percent of participants were regular
mindfulness practitioners, reporting that they engage in ongoing mindfulness practice, at least
once a week.
The older adolescent group comprised 296 adolescents in Grades 10 and 11 who were
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recruited from two independent girls’ schools, one independent boys’ school, and two coeducational government secondary schools in Melbourne, Australia. Participants ranged in
age from 15 to 17 (M = 15.94, SD = 0.89). Fifty-eight percent were female. Eighty-nine
percent of participants spoke English as their first language. Forty-nine percent of
participants had never tried mindfulness, while 51% of participants had tried mindfulness at
least once. Only five percent of participants were regular mindfulness practitioners, reporting
that they engage in ongoing mindfulness practice, at least once a week.
Materials. The 25-item seven-factor AAMFI-E developed in Study 4.1 was
administered to all participants.
Procedure. Adult participants completed the questionnaire online, as per the
procedure outlined in Study 4.1. Adolescent participants completed the questionnaire during
school hours either via the online format, or paper, depending on school preference.
Results
The seven-factor structure of the 25-item AAMFI-E was subjected to confirmation on
an independent adult sample (n = 362), an older adolescent sample (296), and a younger
adolescent sample (449) using confirmatory factor analysis (CFA; see Table 4.4). The adult
samples for Study 4.1 and Study 4.2 were a random, approximate 50%, split of a larger adult
sample, and a series of paired t-tests indicated that the two did not significantly differ by age,
sex, regularity of mindfulness experience, or on responses to any of the 25 AAMFI-E items.
In CFA, fit indices indicate the extent to which the covariances among the items are
accounted for by the hypothesized factor model. Five fit indices were used for these
analyses: the ratio of the chi square statistic to degrees of freedom, the root mean square error
of approximation (RMSEA), the Tucker–Lewis index (TLI), the comparative fit index (CFI),
and the Standardized Root Mean Square Residual (SRMR). Simple chi-square values with a
nonsignificant p value indicate an acceptable fit; however, this index is very sensitive to
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sample size, therefore due to the large sample sizes this was reported, but other indices of fit
were primary (Byrne, 2010). For the ratio of the chi square statistic to degrees of freedom,
values between 1.00 and 3.00 are considered acceptable. RMSEA values of .05 or lower
indicate excellent fit, values of .08 or lower suggest good fit, and values of .10 or lower
suggest marginal fit; and, SRMR values of .09 or lower reflect good fit (Brown & Cudeck,
1993; Kline, 2005; Byrne, 2010). A CFI or TLI greater than 0.95 is generally interpreted as
indicating an optimal fit, and the higher the value, the better the fit (Hu & Bentler, 1995).
Maximum likelihood estimation was chosen because of its relatively robust performance in a
variety of situations (Hu, Bentler, & Kano, 1992). The seven factors were allowed to
intercorrelate.
Confirmatory factor analysis: Adults. The hypothesized seven-factor model fit the
adult sample well (Figure 4.1). Although the chi-square value for the overall model fit was
significant, χ2(254) = 463.89, p < .001, the ratio of the chi square statistic to degrees of
freedom, indicated an acceptable model fit (χ2/DF = 1.83). Examination of the other indices
showed good model fit (CFI = .93, RMSEA = .05, TLI = .92, SRMR = .05).
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Confirmatory factor analysis: Older adolescents. The seven-factor model was
then tested for model fit in the older adolescent sample (Figure 4.2). While several model fit
indicators were within acceptable limits (χ2/DF = 1.75; RMSEA = .05; SRMR = .07), others
indicated poor fit of the seven-factor model (CFI = .88; TLI = .86). Therefore, three other
models were tested in the older adolescent sample in an attempt to improve upon model fit.
A six-factor model, with the Observing-internal factor removed, showed similarly low model
fit values (CFI = .89; TLI = .87). An alternative six-factor model, with the Non-Judgment
factor removed, showed slightly improved fit (CFI = .92; TLI = .91). The model fit was very
slightly improved again when the original five-factor AAMFI structure was tested (CFI = .93;
TLI = .91; SRMR = .05). Chi-squared difference tests were conducted to compare the fit of
the four models to the data. A significant chi-squared difference test indicates that the model
with more freely estimated parameters (i.e., fewer degrees of freedom) fits the data better
(Kline, 2005). First, chi-squared difference tests were conducted between the seven-factor
model and each of the six-factor models. Both tests were significant at the p < .05 level. Chisquared difference tests were then conducted between each of the six-factor models and the
five-factor AAMFI model. Again, both tests were significant at the p < .05 level, indicating
that the original five-factor AAMFI model provided the best fit for the older adolescent data.
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Confirmatory factor analysis: Younger adolescents. The seven-factor model was
tested for fit in younger adolescents (Figure 4.3). Similar to older adolescents, several model
fit indicators were within acceptable limits (χ2/DF = 2.05; RMSEA = .05; SRMR = .07),
while others indicated poor fit of the seven-factor model (CFI = .89; TLI = .87). Therefore,
we tested the other three models. The six-factor model, with the Observing-internal factor
removed, again showed similar model fit values (CFI = .90; TLI = .88). The six-factor
model, with the Non-Judgment factor removed, showed slightly improved fit (CFI = .92; TLI
= .90). The model fit was slightly improved again when the original five-factor AAMFI
structure was tested (CFI = .94; TLI = .93; SRMR = .05). Chi-squared difference tests were
conducted to compare the fit of the four models to the data. First, chi-squared difference tests
were conducted between the seven-factor model and each of the six-factor models. Both tests
were significant at the p < .05 level. Chi-squared difference tests between each of the sixfactor models and the five-factor AAMFI model were also significant at the p < .05 level.
This indicated that the original five-factor AAMFI model also provided the best fit for the
younger adolescent data.
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Discussion
The five-factor model of adolescent mindfulness previously established during the
development of the AAMFI was further investigated in the present study. Given that key
differences had been observed between two of the five subscales of the AAMFI (Observing
and Accepting), and two of the five factors upon which the original pool of AAMFI items
were based (Baer et al., 2006), it was hypothesized that the AAMFI model may be
representing a developmentally immature, or incomplete, version of adult mindfulnessrelated factors. Thus our aim was to explore the factor structure of the AAMFI, beginning in
an adult population, to determine whether any different, or additional factors would emerge.
An EFA conducted with a community sample of 328 adults revealed a seven-factor solution,
with items clustering to form the following factors: Non-Reactivity, Observing-External,
Describing, Acting with Awareness, Accepting, Observing-Internal, and Non-Judging. Thus,
the AAMFI-Extended (AAMFI-E) was developed, comprising the five subscales of the
original 18-item AAMFI, with the addition of two subscales, Non-Judging (4 items) and
Observing-Internal (3 items).
The seven-factor AAMFI-E structure was confirmed in an independent adult sample
(n = 362). The fit of this seven-factor model was also tested in older adolescent (n = 226)
and younger adolescent (n = 449) samples. Given that some indicators suggested less than
optimal model fit, alternative six-factor models were also tested in the adolescent samples.
The fit of the seven-factor model was compared to six-factor models and also to the
previously developed five-factor AAMFI model. The five-factor model provided the best fit
to the data for both adolescent samples. Thus, our recommendation is that for adolescent
samples (aged 12-17), the 18-item AAMFI should be used to measure multiple factors related
to dispositional mindfulness. To measure a broader range of factors related to dispositional
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mindfulness found in adults (18-75), the use of the 25-item AAMFI-E is recommended
(Appendix H; see also AAMFI-E scoring template, Appendix I).
Differences between the AAMFI Accepting factor, confirmed in adolescent and adult
samples, and the AAMFI Non-Judging factor, confirmed only in the adult sample, highlight
potential developmental aspects of dispositional mindfulness. Both factors originated from
items modelled from Baer et al.’s (2006) Accepting without Judgment factor, the (reversescored) tendency to negatively evaluate and therefore avoid uncomfortable internal
experiences. The development of the AAMFI and AAMFI-E have pointed to the apparent
split of this factor into two dimensions: Accepting (the opposite of avoiding uncomfortable
experiences) and Non-Judging (the opposite of negatively evaluating those experiences). The
confirmation of Non-Judging in adult samples only, suggests that it may represent a more
developmentally complex tendency than Accepting involving more sophisticated cognitive
processes. In the same way that a young child will cry when distressed, innately attuned to
seek comfort from a caregiver, the act which is the opposite of Accepting, i.e., taking action
to alleviate, remove, or avoid distress, seems to have an instinctive quality to it. The act of
mindfully accepting discomfort is at odds with typical modelling received in Western
cultures, which usually encourages avoidance of physical and emotional pain (Hayes, 2004).
Thus, while Accepting items are likely to be differently interpreted by experienced meditators
than the general population (Van Dam, Earleywine, & Danoff-Burg, 2009), it seems that this
concept of avoiding discomfort is understandable, and able to be reflected and reported on,
similarly by adolescents and adults.
Judging, or the act of negatively evaluating one’s internal experiences, seems to be
developmentally more complex. Self-report of one’s tendency to judge requires the
respondent to have metacognitive awareness of internal states and experiences, assign
evaluative labels to them, and then report upon this process by recalling and rating the
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frequency of those instances. Changes in such mentalizing processes characterize the
development that occurs throughout adolescence (Dumontheil, Apperly, & Blakemore,
2010). Investigating the development of self-judgment, Weil et al. (2013) had adolescents
and adults perform a computer task, responding to momentarily presented visual stimuli, and
then judging their confidence in the correctness of their responses. Judgment of one’s own
perceptions showed a prolonged developmental trajectory during adolescence. Weil et al.
(2013) suggested that metacognitive ability and self-evaluation increases with age from early
adolescence to the beginning of adulthood. Our Accepting / Non-Judging distinction seems
to align with this finding. While adolescents and adults may similarly report upon their
tendency to avoid discomfort, it seems that mindful non-judging, introspection and evaluation
of internal experiences, may represent a more developmentally complex aspect of
mindfulness, that is still developing throughout adolescence.
Differences between the two Observing sub-facets of the AAMFI, Observing-internal
confirmed only in adult samples, and Observing-external, confirmed in both adults and
adolescents, also seem to align with the trajectory of metacognitive development, further
highlighting its potential role in the development of mindfulness. Our current findings seem
to suggest that adolescents readily take note of and report upon external sensory experiences,
but are less aware of internal states and experiences. This is unsurprising given that the
ability to reflect on our own thoughts and behavior, metacognition, shows development and
maturation throughout adolescence (Dumontheil et al., 2010).
These potential developmental differences in mindfulness warrant further
investigation. Longitudinal exploration using the AAMFI and AAMFI-E may shed further
light in this area. Additionally, it may be useful to examine the relationship between
mindfulness and metacognitive awareness in adolescents and adults. The AAMFI-E would
also benefit from further development regarding criterion validity, e.g., comparing
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experienced meditators and non-meditators, and evaluation as an outcome measure in
adolescent and adult mindfulness intervention studies. Exploration of the relationship
between the AAMFI-E and the FFMQ, the model of which the AAMFI items were originally
based, would also be informative.
The AAMFI-E contributes an additional instrument to the field of mindfulness
research, offering measurement of multiple mindfulness-related factors in adult populations.
It assesses the same five dimensions of mindfulness that are measured by the instrument upon
which it was based, the FFMQ (Baer et al., 2006). However, the AAMFI-E highlights two
potentially distinguishable elements in two of the five factors, measuring seven dimensions in
total. It offers an advancement to the field, in that five of the seven AAMFI-E subscales can
be directly compared with the subscales of the AAMFI, allowing longitudinal and crosssectional research to consider relationships between adolescent and adult mindfulness.
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Chapter 5: Exploring Familial Associations and Outcomes of Dispositional
Mindfulness: Do Mindful Parents Have More Mindful and Psychologically Healthier,
Adolescents?
Parent factors strongly predict a range of dispositional traits and related psychological
outcomes in adolescents (Dean et al., 2010). Despite bourgeoning interest in adolescent
dispositional mindfulness and its outcomes (Burke, 2010), the relationships between parent
and adolescent trait mindfulness, and adolescent psychological outcomes, has not yet been
explored. Rather, adolescent and parent mindfulness research to date has focused on
mindfulness-based parenting interventions. There is promising growing evidence that
mindful parenting interventions have potential to enhance parent mental health (Beer, Ward
& Moar, 2013), improve parent-youth relationships (Coatsworth, Duncan, Greenberg, & Nix,
2010) and prevent intergenerational transmission of mental disorders (Cohen, Sawyer &
Semple, 2010). Specific outcomes reported for children of parents partaking in mindfulness
interventions include lower levels of aggression, noncompliance and self-injury in children
with autism (Singh et al., 2006), and reduced ADHD behavior in adolescents (van der Oord,
Bogels, Peijnenburg, 2012). Such interventions highlight one conceptualization of
mindfulness, as a state that gradually develops through training and practice (Grossman,
2011). However, mindfulness is also regarded in the literature as an inherent human
capacity, or dispositional trait, with meaningful individual differences (Brown, West,
Loverich, & Biegel, 2011). To our knowledge, the association between parent and
adolescent-child dispositional mindfulness, in the absence of intervention, has not yet been
explored.
There are multiple reasons to expect parental levels of dispositional mindfulness to
relate to adolescent children’s levels of dispositional mindfulness. In the absence of specific
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training, individual differences in dispositional mindfulness are thought to arise through a
complex interaction of genetic predisposition and environmental circumstances (Davidson,
2010). Waszuck et al (2015) recently used twin modelling analyses to find that, in 16-year
old twins, 32% of trait mindfulness was attributable to heritable factors and 66% was due to
environmental factors. Given that this study defined trait mindfulness as the opposite of
lapses in attention (measured by the Mindful Attention Awareness Scale; MAAS; Brown &
Ryan, 2004), this finding is in keeping with a similar previous estimation of heritability
accounting for 30% of the level of trait distractibility in adolescents (Moore et al., 2013).
Findings related to hereditability of distractibility, however, capture a relatively
narrow definition of mindfulness (Waszuck et al., 2015). Multifactorial conceptualizations of
mindfulness account for additional factors, such as the tendency to observe and describe
one’s experiences from a stance of non-judgment and non-reactivity (Baer, Smith, Hopkins,
Krietemeyer, & Toney, 2006). While investigations into the origins of attention are
emerging, other factors related to mindfulness have not yet been explored. A previous
limitation in this area, the lack of an available multifactorial mindfulness measure suitable for
different ages, has been addressed by the development of the Adolescent and Adult
Mindfulness-Related Factors Inventory (AAMFI). As outlined in Chapter 2, this 18-item
self-report inventory is suitable for use with respondents aged 13 years and older, and
assesses five domains related to mindfulness: Observing, Describing, Acting with Awareness,
Accepting and Non-Reacting. It offers the opportunity to explore multiple mindfulnessrelated factors in regards to parent and adolescent dispositional associations.
Regarding environmental factors, Bogels, Lehtonen, and Restifo (2010) suggested six
possible mechanisms by which mindful parenting may bring about change in adolescent
psychological health: (1) reducing parental stress and resulting reactivity; (2) reducing
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parental preoccupation resulting from parental and/or child psychopathology; (3) improving
parental executive functioning; (4) breaking the cycle of intergenerational transmission of
dysfunctional parenting schemas and habits; (5) increasing self-nourishing attention; and (6)
improving marital functioning and co-parenting. Notably, these mechanisms all relate to
parent factors.
The benefits that adolescent children reportedly experience from increased mindful
parenting bear resemblance to benefits associated with higher levels of mindfulness in
adolescents and children. For example, increased mindful parenting has led to reduced
externalizing behaviors and improved social behaviors in children (Singh et al., 2006), and
higher levels of mindfulness in children and adolescents has also been associated with lower
levels of externalizing behaviors (Greco, Baer, & Smith, 2011) and better social skills
(Burke, 2010). Adolescent mindfulness has not, however, been measured directly in mindful
parenting intervention studies. Thus, positive psychological outcomes for adolescents,
arising from mindful parenting interventions, have been attributed to changes in parent
(Bogels et al., 2010) and relationship factors (Coatsworth et al., 2010) but the potential role
of changes in adolescent mindfulness has not been reported.
Exploring dispositional mindfulness, in the absence of intervention, offers the
opportunity to consider additional intricacies of the parent-child mindfulness relationship.
The first aim of the current study is to investigate whether there is an association between
parent and adolescent self-reported dispositional mindfulness. It is hypothesized that higher
levels of parental dispositional mindfulness will correlate with higher levels of adolescent
dispositional mindfulness at the level of an overarching mindfulness score, and also at the
level of mindfulness-related sub factors. It is also the aim of the current study to investigate
whether parental participation in mindfulness-related activities (such as yoga, tai chi and
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meditation) is associated with adolescent mindfulness level. The second aim of this study is
to explore relationships between parent mindfulness and adolescent psychological outcomes.
It is anticipated that higher levels of parental dispositional mindfulness will be associated
with lower levels of adolescent psychological symptomatology. The study aims to
investigate whether higher levels of parental mindfulness may be associated with lower levels
of adolescent symptoms due to a direct effect, e.g., due to parent attributes the child
experiences less distress; or, whether it may be that more mindful parents have more mindful
children, and it is the greater mindfulness of the adolescents that is assisting their wellbeing.
Thus, the study aims to explore whether level of adolescent trait mindfulness mediates the
relationship between parent mindfulness and adolescent psychological symptoms.
Method
Participants. One hundred and thirty participants, comprising 65 parent-child dyads,
were recruited from independent and government secondary schools in Melbourne, Australia.
Adolescent participants were a subset of participants from the AAMFI development study,
outlined in Chapter 3. They were in Year 7 (49%), 8 (5%) or 10 (46%), and ranged in age
from 12 to 16 (M = 13.75, SD = 1.42). Sixty-six percent were female. Parent participants
ranged in age from 28 to 53 (M = 44.17, SD = 6.27) and 92% were mothers. Adolescent
participants completed study questionnaires in classroom time as part of the larger scale
validation study outlined in Chapter 3. Parents accepted an invitation to participate in the
current study by completing an online questionnaire after having given consent for their child
to participate in the larger study.
Materials.
Multi-dimensional Mindfulness. The five subscales of the 18-item Adolescent and
Adult Mindfulness-Related Factors Inventory (AAMFI) were administered to all adolescent
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and parent participants to assess five domains of mindfulness: Acting with Awareness (the
extent to which one pays attention to the present-moment task), Observing (the tendency to
notice internal and experiences such as thoughts, feelings, external stimuli), Describing (the
ability to put one’s experiences into words), Non-Reactivity (the ability to let experiences
come and go without a necessary behavioral or emotional response) and Accepting (the
tendency to be allowing of a variety of internal experiences). As outlined in Chapter 3, the
AAMFI has been shown to have good internal consistency in adult samples (α = .82), and in
adolescent samples AAMFI total scores have demonstrated external validity through expected
correlations with a range of related constructs, although more caution should be exercise in
the interpretation of AAMFI total scores in adolescent populations due to a lower than
optimal level of internal consistency for the overall scale (α = .63).
Uni-dimensional Mindfulness. The Child and Adolescent Mindfulness Measure
(CAMM; Greco et al., 2011). The 10-item CAMM was administered to all adolescent
participants. It assesses present-moment awareness and non-judgmental, non-avoidant
responses to thoughts and feelings. In this sample mean score on the CAMM (M = 21.23, SD
= 7.45) was similar to previously reported mean score in an adolescent sample (M = 22.73,
SD = 7.33; Greco et al., 2011). The CAMM has shown good internal consistency in an
adolescent sample (α = .80; Greco et al., 2011; Study 2).
Adolescent Internalizing and Externalizing Symptoms. The Symptoms and
Functioning Scale (SFS; Bickman, 2006) is a 33-item measure of internalizing symptoms
(e.g. depression and anxiety) and externalizing symptoms (e.g. conduct problems,
hyperactivity) that has been found to have good internal consistency and convergent validity
in adolescents (Bickman, 2006). The child-report form was administered to adolescents in
the current study. SFS internalizing and externalizing scales have both previously been
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shown to negatively correlate with mindfulness (CAMM scores) in children and adolescents
aged 10-17 years (Greco et al., 2011).
Procedure. Approval to conduct this study was obtained from La Trobe University
Faculty Human Ethics Committee and the Victorian Board of Education Ethics Committee
in 2014. Data was collected from adolescent participants via display of all survey items in
an online format using the Qualtrics survey program or via paper questionnaires, depending
on school preference. Parent participants completed questionnaires in the online Qualtrics
format. A self-generated ID code system was used such that adolescent and parent dyads
were prompted using information known to them both (e.g., street number of house, child’s
number of siblings) to create matching ID codes that enabled pairing of the dyadic data
while maintaining anonymity.
Results
Comparative analyses for adolescent self-reported mindfulness and parent selfreported mindfulness. Analysis of the relationship between parent self-reported
mindfulness and adolescent self-reported mindfulness was conducted (Table 5.1). A large
positive correlation was evident for the AAMFI total (r = .49, p < .001; Cohen, 1988).
Medium positive correlations were found for adolescent and parent dyads on two of the
AAMFI subscales: Acting with Awareness (r = .29, p < .05) and Observing (r = .31, p < .05).
Correlations were non-significant for the other subscales of the AAMFI.
Parent-reported mindfulness on the AAMFI (total score and each subscale) was also
explored in relation to adolescent-reported mindfulness on the CAMM. Medium positive
correlations were observed with adolescent CAMM scores for the parent AAMFI total (r =
.31, p < .05), AAMFI-Observing (r = .33, p < .001) and AAMFI-Describing (r = .28, p <
.05). Correlations with the other subscales of the AAMFI were non-significant.
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Comparative analyses for parent mindfulness and adolescent psychological
symptoms. Parent mindfulness scores (AAMFI total and subscales) were compared to
adolescent self-reported internalizing and externalizing symptoms (Table 5.2). Parental level
of self-reported mindfulness had a medium negative correlation with adolescent internalizing
symptoms for the AAMFI total (r = -.37, p < .001), AAMFI-Acting with Awareness (r = -.29,
p < .05), and AAMFI-Observing (r = -.26, p < .05). A similar relationship was found
between parent self-report on the AAMFI total and adolescent self-reported externalizing
symptoms (r = -.26, p < .05). The other subscales of the parent self-reported AAMFI did not
show significant correlations with adolescent report of internalizing or externalizing
symptoms.
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Adolescent mindfulness and parental participation in mindfulness activities.
Independent sample t-tests were conducted to determine the effect of parental participation in
mindfulness activities on adolescent self-reported mindfulness (Table 5.3). As a group,
adolescents whose parents reported currently participating in one or more mindfulnessrelated activities (meditation, breathing, yoga, or tai chi) at least once per week reported
being more mindful than adolescents whose parents did not participate in mindfulness
activities. This was true for adolescent self report on both the AAMFI (total), t (58) = 2.61, p
= .011, 95% CI [-8.21, -1.08] and the CAMM, t (62) = 2.61, p = .011, 95% CI [-8.21, -1.08].
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Parental mindfulness predicting adolescent internalizing and externalizing
symptoms. Regression analysis was used to investigate the hypothesis that adolescent
dispositional mindfulness mediates the effect of parental mindfulness on adolescent
psychological (externalizing and internalizing) symptoms. Considering internalizing
symptoms first (Figure 5.1), results indicated that parent mindfulness (AAMFI-Total) was a
significant predictor of child mindfulness (AAMFI-Total; β = .49, p < .001), and child
mindfulness was a significant predictor of child internalizing symptoms (β = -.39, p < .001).
Parent mindfulness also had a significant total effect on child internalizing symptoms before
the addition of a mediator (β = -.37, p < .05). In these analyses, mediation is significant if the
95% bias corrected and accelerated confidence intervals for the indirect effect do not include
zero (Preacher & Hayes, 2004; Preacher, Rucker, & Hayes, 2007). Results based on 10000
bootstrapped samples indicated that whilst the total effect of parent mindfulness on child
internalizing was significant (b = -25.52, SE = 8.46, p=.004), with the addition of the
mediator, the direct effect was not (b = -7.59, SE = 8.40, p=.37). Child mindfulness fully
mediated the relationship between parent mindfulness and child internalizing (indirect effect
lower 95% CI = -33.37, upper 95% CI = -6.88), such that parents who indicated high levels
of dispositional mindfulness were likely to have adolescents with higher levels of
mindfulness, and through the level of child mindfulness, likely to have adolescents with
lower levels of internalizing symptoms. Because zero was not in the 95% confidence
interval, the indirect effect was significantly different from zero at p < .05 (two tailed).
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Externalizing symptoms were then analyzed, following the same procedure. Child
mindfulness was a significant predictor of child externalizing symptoms (β = -.39, p < .05).
Parent mindfulness also had a significant total effect on child externalizing symptoms before
the addition of a mediator (β = -.26, p < .05). Results based on 10000 bootstrapped samples
indicated that in the mediation model, whilst the total effect of parent mindfulness on child
externalizing was significant (b = -17.22, SE = 8.42, p < .05), after addition of the mediator,
the direct effect was not significant (b = -5.72, SE = 9.50, p = .550). Child mindfulness fully
mediated the relationship between parent mindfulness and child externalizing (indirect effect
lower 95% CI = -23.70, upper 95% CI = -4.04), such that parents who indicated high levels
of dispositional mindfulness were likely to have adolescents with higher levels of
mindfulness, and through the level of child mindfulness, likely to have adolescents with
lower levels of internalizing symptoms. Because zero is not in the 95% confidence interval,
the indirect effect is significantly different from zero at p < .05 (two tailed).
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Discussion
The first aim of this study was to determine whether parents with greater dispositional
mindfulness would have adolescent children who are also more dispositionally mindful.
There was a moderate positive correlation between parents and children when mindfulness
when conceptualized as one overarching construct, measured by the AAMFI (for parents) and
both the AAMFI and the CAMM (for children). There were also moderate positive
correlations between parent and adolescent self-report and two of the AAMFI mindfulnessrelated factors, Acting with Awareness and Observing. It was also found that children of
parents who participated in mindfulness-related activities (such as meditation, yoga and tai
chi) reported significantly higher levels of mindfulness.
The second aim of this study was to explore relationships between parent mindfulness
and adolescent psychological outcomes. Higher parental levels of mindfulness (AAMFI
total, Acting with Awareness and Observing) were associated with lower levels of adolescent
internalizing symptoms. Higher parental mindfulness (AAMFI total only) was also
associated with lower levels of adolescent externalizing symptoms. It was found that
adolescent mindfulness mediated the relationship between parental mindfulness and
adolescent (internalizing and externalizing) psychological symptoms. This finding is
consistent with a model in which parental mindfulness is associated with lower adolescent
symptomatology, through its effect on adolescent mindfulness.
The current finding that more dispositionally mindful parents have more
dispositionally mindful adolescents was anticipated and raises further questions about why
this is the case. In the same way that an anxious parent may be expected to be more likely to
have an anxious child (Beidel & Turner, 1997), the relationship between the two is not
straightforward. Trans-generational transmission of psychological traits seems to be
dependent on a range of factors including genetics, prenatal influences, parent-child
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interactions, family processes and conditions, and social influences from outside the family
(Goodman & Gotlib, 1999; Hosman, van Doesum, & Van Santvoort, 2009). Acting with
Awareness is the AAMFI scale that most closely aligns with the concept of distractibility.
Thus, the present finding of a positive relationship between parent and child levels of Acting
with Awareness is consistent with previous findings of heritability accounting for a
significant proportion of trait distractibility in adolescents (Moore et al., 2013). The present
finding of a relationship between parental participation in mindfulness activities such as
meditation, yoga and tai chi, and adolescent mindfulness, may provide modest beginnings
from which speculate on one aspect of the finding that more mindful parents have more
mindful adolescents, however much more extensive inquiry is needed. The current findings
invite further investigation into the likely combination of heredity and environmental factors
that underlies intergenerational dispositional mindfulness.
While the current results show that mindful parents are more likely to have adolescent
children with lower levels of psychological symptoms, the results also show that this
relationship is mediated by adolescent mindfulness. This finding must be considered in the
context of growing support for the notion that mindful parenting interventions lead to positive
wellbeing outcomes for adolescents (Cohen et al., 2010). Thus, building upon Bogels et al.’s
(2010) proposed mechanisms by which mindful parenting may bring about change in
adolescent psychological health, it is suggested that an additional potential mechanism,
increased adolescent mindfulness, also warrants investigation. Whether through effects such
as parents’ modelling of mindful behaviours, parental participation in specific mindfulnessrelated activities, improved parent-child relationships, or the fostering of a mindful home
environment, it seems possible that in addition to increasing parental levels of mindfulness,
mindful parenting interventions may also increase level of adolescent mindfulness. Future
mindful parenting intervention studies may usefully measure (multifactorial) adolescent
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mindfulness, pre and post intervention, in order to further explore this hypothesis. It may
also be beneficial to consider ways in which mindful parenting interventions may include
components that specifically aim to increase adolescent mindfulness, for example through
parental modelling, or activities that explicitly invite adolescent participation.
At the level of factors related to mindfulness, the present research highlighted some
relationships between parental and adolescent dispositional mindfulness, and adolescent
psychological outcomes, that have not previously been investigated. Parental Acting with
Awareness and Observing were associated with lower levels of adolescent internalizing
symptoms while Describing, Accepting and Non-Reacting were not. One possible
explanation might be that higher levels of Acting with Awareness and Observing may
enhance the quality of interactions between parent and child, as the parent may be more
present in everyday exchanges with the child, and may be more tuned in to noticing the
child’s emotional states. Given the known protective effects on development of an
emotionally validating environment (e.g., Linehan, 1993), the positive effects on internalizing
symptoms seem well explained.
The current study presented evidence that there is an association between parental and
adolescent dispositional mindfulness. Adolescent mindfulness was found to mediate the
relationship between parental mindfulness and adolescent psychological wellbeing,
suggesting that adolescent mindfulness should be investigated as a potentially important
mechanism of change in mindful parenting interventions. The first investigations into
familial mindfulness at the level of sub-factors related to mindfulness were reported. Future
research should explore the heredity and environmental influences of adolescent mindfulness
to continue to develop understanding in a field that shows strong potential for enhancing
adolescent wellbeing.
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Chapter 6: Summary and General Discussion
There has been steady growth in the collection of reported benefits arising from
adolescent mindfulness interventions over the past 10 years (Harnett & Dawe, 2012).
Adolescent mindfulness literature has strongly focused on beneficial outcomes, rather than
mechanisms of change, with mindfulness infrequently directly measured in this population
(Burke, 2010). Many more measures of adult, rather than adolescent, mindfulness exist to
date. Those measures that have been developed for adolescents measure mindfulness as a
uni-dimensional construct. Adult measures, conversely, offer options for uni- and multidimensional measurement. Research outlined in this thesis undertook to develop a multidimensional measure of dispositional adolescent and adult mindfulness, the Adolescent and
Adult Mindfulness-Related Factors Inventory (AAMFI). The development and analysis of
the properties of the AAMFI within adult and adolescent samples enabled exploration of
hypotheses regarding the developmental trajectory of mindfulness from adolescence to
adulthood. This new measure was also used to investigate correlates of mindfulness-related
factors in adolescence, and relationships between parent and child dispositional mindfulness.
The findings related to specific aims and hypotheses investigated in this thesis will now be
outlined.
Summary of Study Findings
The aim of Study 2.1, presented in Chapter 2, was to identify all instances in which
trait mindfulness questionnaires have been previously used in adolescent populations and to
evaluate and summarize their internal structure, reliability, validity and demonstrated
usefulness as outcome measures. The MAAS (Brown, West, Loverich, & Biegel, 2011) and
the CAMM (Greco, Baer, & Smith, 2011) were the two most commonly used measures of
mindfulness in adolescent populations. Both measures showed good construct validity in
adolescent samples. The MAAS showed extensive validity as an outcome measure, while it
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was suggested that further research is needed on the predictive validity of the CAMM. Both
measures offer strong contributions to the valid and reliable measurement of uni-dimensional
mindfulness in adolescents.
The aim of Study 2.2 outlined in Chapter 2 was to review all published measures of
trait mindfulness and undertake an analysis of text (reading complexity, comprehension,
content and structure) and theoretical basis of each measure, to determine their potential
suitability for use or further development in adolescents. Regarding multi-dimensional
assessment, the KIMS showed potential suitability, based on required reading grade level
(Grade 8), however adolescent validity data are not available. An opportunity was identified
for the development of a multi-factorial measure of adolescent mindfulness, ideally with ageappropriate items and grounding in a well-established adult model of multifactorial
mindfulness. Concerns in the literature regarding the possibility that contemporary
mindfulness measures may oversimplify or omit important aspects of mindfulness
(Grossman, 2011) were acknowledged. A possible way forward was suggested, for future
measures to be more specific about the unique and describable psychological traits that are
being measured. It was suggested that it may be beneficial for future measures to focus on
assessment of mindfulness-related constructs, as an alternative to attempting to capture a
comprehensive construct of mindfulness, in its purest, most traditional form.
The major aim of the studies outlined in Chapter 3 was to develop and present a new
multi-factorial measure of mindfulness: the Adolescent and Adult Mindfulness-Related
Factors Inventory (AAMFI). In Study 3.1 a pool of 75 potential AAMFI items was subjected
to Exploratory Factor Analysis (EFA) in a group of younger adolescents. A five-factor
solution was found comprising the following: Observing, Describing, Acting with
Awareness, Accepting, and Non-Reacting. In Study 3.2 the five-factor solution of the 18item AAMFI was confirmed in three independent age groups: older adolescents, younger
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adults, and older adults. A hierarchical model was also tested and it was suggested that while
the five AAMFI factors should be viewed as components of an overarching mindfulness
construct in the adult samples, in adolescents the five factors do not seem to be usefully
represented by one overarching second order construct. Study 3.3 explored relationships
between the AAMFI overall scores and sub-facets and a range of cognitive processes
expected to converge with mindfulness, and anticipated psychological outcomes of
mindfulness. Total AAMFI scores showed small to medium negative correlations with
rumination, catastrophizing, thought suppression, and internalizing and externalizing
symptoms, and a positive relationship with life satisfaction. Three subscales, Describing,
Non-Reacting, and Acting with Awareness mirrored this pattern of correlations. Two
subscales, Observing and Accepting, showed correlations that were non-significant or in the
opposite direction to the AAMFI total. For Observing, this finding aligns with previous
findings that Observing has an inconsistent pattern of correlations with other variables in
adult populations (Baer, Smith, Hopkins, Krietemeyer, & Toney, 2006; Baer et al., 2008) and
is unrelated to positive psychological health in adolescents (Greco et al., 2011).
Chapter 4 presented two studies in which the AAMFI underwent further analysis with
the aim of determining whether exploration of the original pool of items in the adult sample
would reveal any different or additional factors to those developed in the adolescent sample,
in Study 3.1. In Study 4.1, EFA in a random split half of the adult sample revealed seven
factors, the five AAMFI factors plus two additional factors: Observing-Internal experiences,
and Non-Judging. This seven-factor structure was confirmed in the other half of the adult
sample. The adolescent data, however, provided a poor fit to the seven-factor model,
suggesting that the five-factor AAMFI model is a better conceptualization of mindfulnessrelated factors in adolescents. The suggestion was made that the 18-item AAMFI should be
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used for adolescent respondents, and the 25-item AAMFI-Extended (AAMFI-E) should be
used for adult respondents.
The aim of the study presented in Chapter 5 was to use the AAMFI to explore familial
associations of mindfulness, and the relationship between parent mindfulness and adolescent
psychological wellbeing in 65 parent-adolescent child dyads. It was found that parental level
of dispositional mindfulness had a positive relationship with child dispositional mindfulness.
Higher levels of parent and child dispositional mindfulness were both associated with lower
levels of psychological symptoms (externalizing and internalizing). It was also found that
child level of mindfulness fully mediated the relationship between parental mindfulness and
child psychological wellbeing. It was suggested that increased child mindfulness should be
explored as a potential mechanism of change in mindful parenting interventions, and that
mindful parenting interventions may benefit from incorporation of specific strategies that aim
to increase child levels of mindfulness.
Theoretical Implications
The research presented in this thesis has important theoretical implications regarding
the developmental trajectory of mindfulness across the lifespan. Prior to the studies
presented in Chapter 3, a multi-factorial model of mindfulness had not been demonstrated in
an adolescent population. Specifically, while Baer et al.’s (2006) five-factor model of
mindfulness has been demonstrated and confirmed numerous times in adult samples,
including in adult undergraduate students (Baer et al., 2006), and experienced adult
meditators (Baer et al., 2008; Williams, Dalgleish, Karl, & Kuyken, 2014), the one prior
attempt to develop a measure that would show some or all of Baer’s five mindfulness factors
in adolescents pointed to a single-factor solution (Greco et al., 2011). This age-related
difference suggested two possible explanations: (1) that mindfulness is best conceptualized
differently for adolescents and adults, or (2) that mindfulness may also be usefully
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conceptualized as multi-faceted in adolescents, but limitations in existing measurement tools
had previously prevented demonstration of this.
With the development of the AAMFI there has now been a demonstration of a
multifactorial model of mindfulness in adolescents. The five AAMFI factors differed slightly
from Baer et al.’s (2006) previous five-facet model, and from the additional factors emerging
in the AAMFI-E. The Observing factor in the AAMFI pertained only to observation of
external experiences, while an additional factor emerging in the AAMFI-E, ObservingInternal, related to noticing internal experiences such as thoughts and feelings. This finding,
that inwardly-focused observation is an observable factor in adults but not adolescents, aligns
with previous suggestions that development and maturation in the ability to reflect upon
one’s own thoughts and behavior occurs throughout adolescence (Dumontheil, Apperly, &
Blakemore, 2010). The difference between the AAMFI Accepting, and the Non-Judging
factor seen in Baer et al.’s (2006) model, and in the AAMFI-E seven-factor model also
suggests maturational changes. Supported by previous evidence of increasing tendencies
towards self-evaluation throughout the adolescence-to-adulthood trajectory (Weil et al.,
2013) it seems that mindful non-judging, introspection and evaluation of internal experiences,
may represent a more developmentally complex aspect of mindfulness, that has not reached
full maturation in adolescence. This suggests that although a multifactorial conceptualization
of mindfulness appears useful in adult and adolescent populations, the model of mindfulness
demonstrated in adolescents may be a developmentally immature, or incomplete version of a
more comprehensive model of adult model mindfulness factors assessable by the current state
of mindfulness measurement.
Further theoretical implications regarding the developmental trajectory of
mindfulness pertain to differences observed in the testing of hierarchical models of
mindfulness in adult and adolescent populations. While the adult data provided a good fit for
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a model of the five AAMFI factors represented by an overarching mindfulness construct, the
adolescent data was a poor fit for two different second-order factor models. This suggested
that although five mindfulness-related factors are demonstrable in adolescent samples, they
should not be conceptualized as subcomponents of an overarching mindfulness construct in
adolescents.
At the beginning of this thesis it was postulated that, similar to the way general
memory ability gradually develops into more specific abilities with maturation (Johnson,
Logie, & Brockmole, 2010), differentiation of an underlying mindfulness ‘general factor’
into differentiated skills may occur with age. It was hypothesized that this may be the reason
that multi-factorial models had not previously been demonstrated in adolescents. Having
demonstrated a multi-factorial model of mindfulness in adolescence, the opposite scenario
has been found in which it seems that, at least in part, multiple mindfulness-related factors
are discernible in adolescents, given age-appropriate testing items, but they do not seem to
synthesize to form meaningful parts of one overarching construct until adulthood.
To make sense of this finding, it may be useful to revisit two different perspectives on
mindfulness: mindfulness as a naturally occurring human capacity with meaningful
individual differences (Brown et al., 2011), and mindfulness as a set of skills that gradually
develops through a regimen of specific training (Grossman, 2011). An individual
differences-based conceptualization of mindfulness aligns with personality-based research, to
offer a possible explanation for the current observation that separate mindfulness-related
factors do not synthesize as parts of a meaningful whole until adulthood. While separate
personality factors are discernable in adult and adolescent populations alike (Digman, 1989),
trait inconsistencies in personality variables are greater in adolescence, and the synthesis of
characteristics into an overall personality structure continues throughout adolescence well
into adulthood (Roberts & Del Vecchio, 2000). Similar to the way that intrapersonal
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variability in personality traits does not plateau until the 50 to 70-year-old age bracket
(Roberts & Del Vecchio, 2000), differences may have been expected between younger and
older adults in the synthesis of separate mindfulness factors to a second order mindfulness
construct, however this was not the case. As models and measures of mindfulness-related
factors continue to develop in breadth and complexity, additional, subtler developmental
changes to dispositional mindfulness that may be occurring within adulthood may become
apparent.
Practical Implications
The findings of this research have a number of important practical implications. First,
the development of the AAMFI provides a measure of multiple mindfulness-related factors
that can be used with adolescents and adults in mindfulness research. With further
development it may also be established as a reliable measure of change arising from
interventions, and may also be found to be valid and reliable for use in clinical populations.
Thus, the AAMFI offers a tool with potential usefulness for indicating clinical effectiveness
of mindfulness interventions.
The AAMFI also offers the opportunity to examine more closely the mechanisms of
change occurring in mindfulness interventions. It may be that some aspects of mindfulness
are more likely to change as a result of different types of mindfulness interventions. For
example, some mindfulness-based classroom programs incorporate activities such as
‘mindful walking’, in which students practice moving around while simply noticing sounds
and sights in their environment (e.g., Broderick & Metz, 2009). Thus, it may be hypothesised
that practicing this skill may lead to increases in Observing. A mindfulness-based
intervention strategy used in Acceptance and Commitment Therapy, urge-surfing, is a
technique based on noticing one’s emotional experiences rising and falling like waves,
without reacting emotionally avoiding them (Hayes, 2004). Mindfulness interventions
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focused on this, or similar, techniques may result in greater increases in Accepting or NonReacting. Therefore, the AAMFI has the potential to lead to greater understanding of the
mechanisms of change in adolescent and adult mindfulness interventions. Further, it may
lead to developments in mindfulness interventions by allowing exploration into more specific
changes resulting from different intervention styles, assisting researchers to identify those
elements which are most beneficial for adolescents.
The AAMFI may be used to identify adolescents likely to benefit from mindfulness
intervention. Given that it showed expected correlations with a range of wellbeing outcomes,
the AAMFI offers a brief questionnaire, which has the potential to identify those adolescents,
from a general population, who may report lower levels of dispositional mindfulness, and
thus may have higher levels of psychological symptomatology. It may be that these same
individuals have a greater chance of benefiting from mindfulness intervention. Therefore, the
AAMFI may be useful in general settings, such as schools, to identify potential participants
for targeted mindfulness interventions.
Furthermore, the AAMFI creates opportunities for broader assessment of
mindfulness-related constructs in adolescent populations than was previously possible. The
AAMFI is the first measure to allow direct comparison of multiple factors related to adult and
adolescent levels of dispositional mindfulness. Thus, it may be used in prospective studies
from adolescence into adulthood, and for exploration of parent-child associations of
mindfulness.
Strengths of the Current Research
The studies described in this research have a number of strengths. The review
undertaken in Chapter 2 is the first to synthesize research on mindfulness scales for
adolescents. The comprehensive review of uni-dimensional mindfulness measures available,
along with the evaluation of the potential suitability of multidimensional measures led to the
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development of several valuable hypotheses about the nature of the developmental trajectory
of mindfulness that had not previously been formally explored.
An additional strength of the present research lies in the terminology used to name the
AAMFI and the AAMFI-E as mindfulness-related factors inventories, rather than
mindfulness inventories. This subtle, yet important distinction, suggests a way forward for
mindfulness measurement, in general. It offers one potential way to begin to bridge the
divide between those who warn against attempts of western psychology to characterize and
quantify mindfulness (e.g., Grossman, 2011), and those who argue that these inquiries are
essential in order for mindfulness to be disseminated to, and benefit, a wide reception of
consumers (e.g., Brown et al., 2011). This debate is eloquently addressed by Buddhist
scholar, Bodhi (2011), who suggests that non-traditional applications (including
measurement) of mindfulness are acceptable, and even admirable on the grounds that they
help alleviate human suffering, but cautions against a reductionist understanding of
mindfulness and asks that contemporary investigators pay respect to its traditional roots. The
use of mindfulness-related factors terminology may assist contemporary researchers to pay
homage to its traditional origins. This terminology may be used to acknowledge that (1)
contemporary inventories do not capture the full richness and complexity of mindfulness, and
(2) the inventories measure empirically-derived constructs that are related to mindfulness,
and are necessary for the scientific application of mindfulness, and dissemination of its
broadly ranging benefits, in western contexts.
Finally, the study presented in Chapter 5 provides the first demonstration of a
relationship between parent and adolescent-child levels of dispositional mindfulness. A
previously unconsidered factor, child mindfulness, is suggested as a hypothetical mechanism
of change in mindful parenting interventions, offering a potentially important area for
exploration in future research.
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Limitations of the Current Research and Suggestions for Future Research
There are also a number of factors that limit interpretations that can be drawn from
the studies described. Firstly, there was an imbalance of male and female participants in the
current research, with females accounting for 59-79% of each sample. Although gender
invariance was shown in CFA of the five-factor AAMFI structure in a collapsed adolescent
sample, there were not enough male participants to conduct EFAs in separate adolescent
gender groups. In future research it would be beneficial to compare the factor structure of the
AAMFI and the AAMFI-E for males and females in adolescent and adult age groups, to
explore whether sex differences exist.
In the exploration of the AAMFI, and its relationship to conceptually related
variables, a measure of social desirability was not included. The accepting subscale showed
a pattern of correlations with some variables, such as life satisfaction, that was the inverse of
the relationships found with the AAMFI total. Given that this factor was new in the AAMFI,
and differed from the factor of the FFMQ with which its items were expected to align (NonJudging), there was little precedent to determine expectations for its associations. However,
given the potential for its (reverse-scored) items to appear, to the mindfulness-naïve
respondent, to reflect socially desirable actions (e.g., taking action to remove discomfort), it
seems possible that its pattern of inverse relationships may indicate socially desirable
responding. Future exploration of the AAMFI, the AAMFI-E, and indeed other mindfulness
inventories may benefit from inclusion of measures of social desirability to enable
examination of, and control for, this potential effect.
An additional limitation of the present research is that while the AAMFI was
modelled on a widely accepted model of adult mindfulness, the development of the initial
item pool did not cover the breadth of an exhaustive collection of facets of mindfulness, or
even an exhaustive collection of those factors measured by all contemporary inventories.
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This approach was taken given the primary aim of the current research, which was to
determine whether Baer’s (2006) widely accepted five-facet model of mindfulness would be
replicable in an adolescent sample. However, the current research does not address the
suggestion that a broader collection of qualities such as concentration, energy, joyfulness,
calmness, equanimity, and interest, that have not typically been included in mindfulness
inventories, should be considered for inclusion (Grossman, 2011). The multi-factorial model
of mindfulness that has been demonstrated in adolescents in the current research, may act as a
platform from which conceptually broader models may develop. It would be beneficial for
future research to investigate additional qualities that are suggested as potential components
of mindfulness. Input from scholars with expertise in the traditional study and applications of
mindfulness may assist in facilitating integration of the greater richness and complexity of
traditional mindfulness into its measurement in modern contexts.
The current study did not include a sample of experienced meditators, thus preventing
exploration of the criterion validity of the AAMFI, and the AAMFI-E. While some argue
that there is no such thing as a ‘gold standard’ or external referent of mindfulness, against
which to validate a mindfulness measure (Grossman, 2011), the use of meditating and nonmeditating groups have been used (e.g., Baer et al., 2008; Williams et al., 2014) to assist in
the validation of some mindfulness measures. The AAMFI would benefit from similar
investigation.
The AAMFI and the AAMFI-E would also benefit from development in a number of
additional ways. Longitudinal analysis of these measures would be an important step in
helping to determine their ability to predict changes over time. Further, determining
reliability of scores and construct validity in a wider range of demographic and cultural
groups is needed. Testing of the AAMFI and AAMFI-E in outcomes studies to measure
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change arising from intervention would be beneficial. Also, testing in clinical populations
would be informative in determining potential breadth of application.
An area which would benefit from greater exploration concerns the conundrum of
studying the development of mindfulness in adolescence through the use of self-report
measures that require the same ability to complete them validly. Given that meta-awareness
is still developing during adolescence, the impact of these maturational changes on selfratings must be acknowledged. As adolescents mature cognitively, changes in self-reported
scores on mindfulness questionnaires may reflect development in their ability to
introspectively report on how mindful they are, or, true changes in how mindful they are, or
both. Future research may helpfully consider including a response option that allows
respondents to indicate lack of understanding (e.g., “I do not know/understand”), to explore
(at various ages) the type and style of mindfulness-related questions that adolescents report
not to understand. While such investigations may assist in further refining self-report
questionnaires, ideally, future research will continue to endeavour to develop innovative,
creative methods for assessing mindfulness that do not rely on self-report. Foundations for
this area can be found in Oberle et al.’s (2012) work on objective measures of mindfulness.
It would be valuable to examine relationships between the AAMFI and objective indices such
as executive inhibition, academic performance, attention tasks and emotion regulation tasks.
These objective measures may also provide valuable insights if compared between adolescent
populations with and without mindfulness meditation experience.
Future research may also consider further exploration of the suggestion arising from
the current research that adolescent mindfulness may be an important mechanism of change
in mindful parenting interventions. It would be useful to include a measure of adolescent
mindfulness in future mindful parenting studies to investigate this hypothesis.
Conclusions
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As outlined, the findings of this thesis create many new opportunities for future
research. The AAMFI and the AAMFI-E provide the opportunity for exploration of many
potential research questions relating to multiple facets of mindfulness in adolescent and adult
populations. This thesis has highlighted the gap between support for the benefits of
mindfulness in adolescents, and research dedicated to the direct measurement of adolescent
mindfulness. It is hoped that use of the AAMFI and AAMFI-E in future research will help to
further determine the efficacy of mindfulness interventions for adolescents, and the
mechanisms of action. It is also hoped that the development of the AAMFI and AAMFI-E
has provided another step forward in the challenge faced by Buddhist scholars and western
mindfulness researchers alike: to widely disseminate the benefits of this life-enhancing and
distress-alleviating philosophy, for greater good, while respecting and adhering to its
traditional principals and roots. It is hoped that the research outlined in this thesis
demonstrates respect for those scholars and philosophers of Buddhist teachings whose
insight, wisdom and thousands of years of study has introduced the concepts of mindfulness
to the wider world. And similarly, that the present research offers a step forward in enabling
mindfulness to be better understood, and more widely used and measured, for improved
wellbeing, alleviation of distress, and ultimately, enhanced quality of life for adolescents.
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