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Abstract. Background: Interest in mindfulness has increased over the last decade, resulting in several mindfulness-
based interventions being developed and their efficacy empirically demonstrated. The practice of mindfulness has been
associated with low levels of anxiety or depression and improved quality of life or personal well-being. The aim of this
study is to translate the Child and Adolescent Mindfulness Measure (CAMM) and adapt it to Catalan so as to analyze
its internal consistency and construct and convergent validity. Method: The CAMM was administered to a sample of
secondary school students ranging in age from 11 to 16 years old. Results: The Catalan version of the CAMM shows a
good fit with the unidimensional model and internal consistency similar to the original version (a = .80). Furthermore,
CAMM scores correlated positively with subjective well-being, temperamental dimensions of effortful control and
self-esteem. Conclusions: The Catalan Version of CAMM is a valid and reliable measure of mindfulness skills.
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In recent decades there has been increased interest in
programs and psychological interventions based on
mindfulness (Eberth & Sedlmeier, 2012). A search of the
PsycInfo database using the keyword “mindfulness”
gives us a total of 485 items - if the search is restricted
to the period 1965 (the year the first indexed article
appears in PsycInfo with this keyword) to 2004.
However, the same search between January 2005 and
December 2010 provides us with 1,842 items. One
reason for this dramatic increase in scientific produc-
tion related to mindfulness is the effect psychological
techniques based on mindfulness have had on a variety
of psychological variables, such as brain activity, in
both clinical and non-clinical contexts. Thus, for example,
in the clinical context, a meta-analysis by Grossman,
Niemann, Schmidt and Walach (2004) found mean
weighted effect sizes of .50 for mental health problems
(depression, anxiety, sleep disorders etc.) and .42 for
physical health problems (medical symptoms, physical
pain or physical disability). In the non-clinical popula-
tion, Sedlmeier et al. (2012) found a mean weighted effect
size of .28. In another similar study, also conducted on
a non-clinical population, Eberth and Sedlmeier (2012)
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found mean weighted effect sizes ranging from .21
to .40. The categories of the dependent variables eval-
uated in these studies include aspects as diverse as
anxiety, attention, memory, regulating emotion, verbal
fluency, emotional stability, self-fulfillment and per-
sonal well-being.

With respect to changes in brain activity, studies
incorporating neuroimaging techniques by means of
functional Magnetic Resonance Imaging (MRI) show
that the practice of mindfulness produces greater activa-
tion of brain regions involved in sustained attention,
response inhibition and attention to distracting sounds
and less brain activation in regions related to emo-
tions and discursive thought (Brefczynski-Lewis,
Lutz, Schaefer, Levinson, & Davidson, 2007), as well as
changes in grey matter concentration in brain regions
related to learning, regulating emotions and self-
referential processing (Holzel et al., 2011). The corre-
lation between these changes and the cumulative
amount of hours of meditation suggests a possible
plasticity of such mechanisms (Brefczynski-Lewis et al.,
2007). It has also been observed that mental training
in cultivating positive emotions through compassion
meditation alters the activation of circuits related to
empathy and theory of mind in response to stimula-
tion. That is, it improves empathic responses to
social stimuli (Lutz, Brefczynski-Lewis, Johnstone, &
Davidson, 2008). In addition to this, meditation increases
the activity of the Anterior Cingulate Cortex (ACC)
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involved in the development of the self (Tang et al.,
2010) and has a positive effect on the neuro-endocrine
and immune system in the face of stressful situations
(Davidson et al., 2003, Pace et al., 2009). Studies con-
ducted with children and adolescents show similar
results to those observed in adults, including reduced
anxiety, improved care, reduced behavioral problems,
etc. (Meiklejohn et al., 2012). In addition, mindfulness-
based interventions in the school context favour
increased cognitive ability in paying attention and
learning, coping and resilience (Zenner, Herrnleben-
Kurz, & Walach, 2014).

Mindfulness or “full attention” is defined as a state
of consciousness that involves paying conscious atten-
tion to experience, moment by moment (Brown &
Ryan, 2003). It involves focusing one’s attention in a
particular way, with intention, on the present moment,
and without judgment (Kabat-Zinn, 1994). This defini-
tion implies the presence of three axioms: a purpose or
intention, paying attention and an attitude (Shapiro,
Carlson, Astin, & Freedman, 2006). The practice of
mindfulness has its origins in Eastern contemplative
traditions, being most explicitly and systematically
articulated and developed within the Buddhist tradi-
tion, which dates back over 2,500 years (Kabat-Zinn,
2003). From a psychological point of view, it has also
come to be regarded as a personality construct (Vallejo,
2006). In this respect, when the practice of mindful-
ness, which results in a transient state of mindfulness,
is maintained repeatedly over time it can lead to a trait,
or dispositional mindfulness (Garland, Gaylord, &
Fredrickson, 2011). However, as noted by Barnhoher,
Duggan, and Griffith (2011), people may also differ in
their natural tendency to be aware from moment to
moment in an open and non-judgmental way. These
levels of mindfulness, in the absence of training, remain
relatively stable over time (Baer, Smith, & Allen, 2004),
and can therefore be regarded as dispositional mind-
fulness skills. We understand then, that dispositional
mindfulness refers to the skills of mindfulness, both
natural and those acquired through practice, that remain
stable over time.

While there are several instruments for measuring the
construct of mindfulness in adults, until the appearance
of the CAMM, developed by Greco, Baer and Smith
(2011), no instrument had been specifically designed to
measure mindfulness in children and adolescents. This
type of tool is essential in understanding the nature of
mindfulness and its components (Baer, Smith, Hopkins,
Krietemeyer, & Toney, 2006, Dimidjan & Linehan, 2003),
conducting empirical research into how mindfulness
influences health (Bergoni, Tschacher, & Kupper, 2013),
reducing symptoms and increasing well-being (Baer,
2007) and understanding its relationship with other
psychological constructs (Baer et al., 2006).
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The CAMM was developed using the Kentucky
Inventory of Mindfulness Skills (KIMS, Baer et al.,
2004). Of the 4 dimensions (observation, conscious
action, acceptance and description) evaluated by the
KIMS, only the first three were used. The fourth,
which relates to the ability to put internal experi-
ences into words (Baer et al., 2004), is not included
due to the probable impact of the participants’
developmental level on their responses to such items
(Greco et al., 2011). Cognitive and verbal abilities
vary widely among young people and continue to
evolve during adolescence. Therefore, as Greco et al.
(2011) point out, items asking about the ability to
label or covertly apply words to internal phenomena
are likely confounded with the current level of verbal-
cognitive abilities and language development. This
gave rise to a first version of 25 items, which were
eventually reduced to 10 evaluating a single factor.
Items on the CAMM are reverse scored and reflect
present-moment awareness and nonjudgmental accep-
tance of thoughts and feelings.

The aim of this study is to translate the CAMM and
adapt it to Catalan so as to analyze its internal consis-
tency and construct and convergent validity using
measures of well-being, self-esteem and effortful con-
trol on a sample of secondary school students who
had not followed a prior training programe in the
practice of mindfulness.

In accordance with the empirical evidence, the
Catalan version of the CAMM is expected to corre-
late positively with subjective well-being (Eberth &
Seldmeier, 2012, Greco et al., 2011), self-esteem (Brown &
Ryan, 2003, Thompson & Waltz, 2008) and effortful
control (Eberth & Sedlmeier, 2012) and no differ-
ences are expected to be observed by sex or age
(Cunha, Galhardo, & Pinto-Gouveia, 2013, Greco et al.,
2011).

Method
Participants

This study involved 696 Secondary Education stu-
dents, aged 11 to 16, of whom 56.5% were girls (see
Table 1). Students were randomly selected by means
of random cluster sampling, in which the classroom
was the cluster, stratified by schools (state and sub-
sidized) and academic years. A total of 12 schools
located in the province of Girona (Catalonia, north-
east Spain) took part, all of them with students from
mixed socioeconomic backgrounds.

The sample was randomly divided into two sub-
samples of 348 participants each. The first comprised
149 boys and 199 girls with a mean age of 12.96 years
(Sd = 1.09) and the second 154 boys and 194 girls
with a mean age of 12.91 years (Sd = .98). The two
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Table 1. Sociodemographic characteristics of the sample

Characteristics n %
Sex
Male 303 43.5
Female 393 56.5
Age
1 34 4.9
12 245 35.2
13 198 28.4
14 178 25.6
15 35 5.0
16 6 0.9
School types
State 386 55.5
Private 310 44.5
School year
Year 1 secondary 258 37.1
Year 2 secondary 205 29.5
Year 3 secondary 233 33.5

subsamples are similar in age, t(694) = .693, ns, and
sex, x2(1, N = 696) = .15, ns.

Instruments

Child and Adolescent Mindfulness Measure (CAMM)
(Greco et al., 2011). Self-reported questionnaire consist-
ing of 10 items, rated on a Likert scale of 0—4 points,
measuring mindfulness skills in children and adoles-
cents. The authors found an internal consistency of .81
(Cronbach’s alpha) and correlations with quality of
life, social skills and academic performance. To obtain
the total score for the scale, values should be inverted
and all items summed together. The questionnaire was
translated into Catalan and then back-translated to
assess the degree of semantic and conceptual equiva-
lence of the two versions.

Early Adolescent Temperament Questionnaire
(EATQ-R) (Ellis & Rothbart, 2001). Self-reported ques-
tionnaire consisting of 64 items, rated on a 5-point
Likert scale, which assesses 10 temperamental and two
behavioral dimensions. Of the 10 dimensions, only the
three relating to effortful control were adopted: activity
control, attention and inhibitory control. Scores for the
EATQ-R dimensions represent the mean of all items
for each dimension. Compared with the original ver-
sion, the Catalan version used in this study presents
minor differences in the structure of temperament (Ellis,
Gonzalez, & Vinas, 2009). The internal consistency
found for each of the assessed dimensions is as follows:
activity control (o = .65), attention (a = .55) and inhibi-
tory control (a = .34). Internal consistency for the
Effortful Control scale in this study is adequate (a. = .70).

https://doi.org/10.1017/sjp.2015.48 Published online by Cambridge University Press

Evaluation of Mindfulness 3

In studies carried out on adult populations, it has
been observed that the dimensions of inhibitory con-
trol and attention predict enhanced performance on the
Stroop color interference task (Yamagata, Takahashi,
Shigemasu, Ono, & Kijima, 2005).

Personal Wellbeing Index (PWI; Cummins, Eckersley,
van Pallant, Vugt, & Misajon, 2003). Participants were
asked to what extent they felt satisfied with different
aspects of their lives included in the Personal Wellbeing
Index (PWI). The PWI comprises 7 items relating to
satisfaction with the following life domains: standard
of living, health, life achievements, relationships with
other people, present security, relationships with the
community and future security. Items are scored on a
0 (Completely dissatisfied) to 10 (Completely satisfied)
scale, in accordance with Cummins and Gullone’s
(2000) recommendations. The final score is obtained by
calculating the mean score for items and adjusting this
to a scale of 0 to 100. The authors report good psycho-
metric properties for the instrument (Cummins et al.,
2004). The translation of the original version of the
domains included in the PWI into Catalan and its
back-translation from Catalan to English was the work
of Casas et al. (2008). Internal consistency of the PWI in
the present study was good (a = .81).

Multidimensional Self-Concept Scale, AF-5 (Garcia &
Musitu, 2001). 30-item scale that evaluates five dimen-
sions related to self-concept within the following con-
texts: social (perception of own sociability, such as the
ability to make and keep friends), academic (percep-
tion of own ability to work, speed and efficiency in the
workplace, liking school, image with teachers and sim-
ilar other aspects), emotional (perception of own emo-
tional stability and self-control), family (perception of
how your family sees you and ability to control oneself
in situations where you have a lot of confidence) and
physical (perception of own appearance and physical
condition). It consists of 6 items for each dimension
and is designed for ages 10-16. We used the Catalan
version created by Malo, Bataller, Casas, Gras, and
Gonzalez (2011), whose psychometric properties are very
good and similar to the original version. The internal
consistency found in this study ranges from .64 (social)
to .90 (academic). With the exception of the social dimen-
sion, all dimensions have a Cronbach’s alpha greater
than .77.

Procedure

After requesting permission from the authors, the
English to Catalan translation was done by the research
team. The CAMM was then applied to a small group
of pupils to check their level of understanding of
each item. The Catalan version was back-translated into
English by an independent, native English professional
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translator with a good knowledge of Catalan. The
back-translated version was then compared to the
original, assessing the degree of conceptual and seman-
tic equivalence of the two versions in English, and a
satisfactory level of equivalence was found. After
translating the CAMM into Catalan, it was adminis-
tered to the sample. After the corresponding permission
was requested from school heads and the Autonomous
Government of Catalonia’s Department of Education,
participants were informed of the general aims of the
research and that the confidentiality of their data was
guaranteed. The protocol for administering the ques-
tionnaire was submitted to schools and parents for
their approval. Once consent had been obtained, ques-
tionnaires were administered to groups of students
in the classroom during class time. After reading the
items on the questionnaire carefully, all children
received standardized instructions on how to respond to
them. The adolescents were accompanied by researchers
during the questionnaire administration process in
case they needed help or clarification.

Data analysis

The statistical analysis was performed using version
19.0 of the SPSS and version 18.0 of AMOS. With a
first half of the sample (n = 348), which was ran-
domly selected, an exploratory factor analysis (EFA)
was conducted using the principal axis extraction
method. To extract the number of factors, we applied
Kaiser’s (1958) criteria (eigenvalues greater than 1),
a sedimentation test (Cattell’s Scree-test, 1966) and
parallel analysis (Horn, 1965) using O’Connor’s syn-
tax program for SPSS (2000). We calculated Cronbach’s
alpha coefficients to analyze the internal consistency
of the factors. Confirmatory factor analysis (CFA) was
performed on the second half of the sample (1 = 348),
using the method for estimating maximum likeli-
hood (ML). To test the fit of the model, we used the
y? index and its associated level of likelihood, the
ratio y2/df (degrees of freedom) and the following
indices: CFI (Comparative Fit Index), GFI (Goodness of
Fit Index), AGFI (Adjusted Goodness of Fit Index) and
RMSEA (Root Mean Square Error of Approximation).
In line with the objective of the study, we calculated
the internal consistency of the CAMM and analyzed
CAMM scores by age and sex. Of the 696 adolescents
initially evaluated, it was possible to make contact
with 531 of them after one year to obtain a second
CAMM score. In addition, linear correlations were
calculated between the CAMM scores and the scores
for the PWI, AF-5 and the EATQ-R effortful control
scale.

The minimum required level of significance in all
statistical tests was p < .05.
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Results
Structural validity
Exploratory Factor Analysis (EFA)

Both the Kaiser-Meyer-Olkin measure of sampling
adequacy, with a value of .849, and Bartlett’s test of
sphericity indicate the suitability of the data for the
EFA, 2(45) = 806.78, p < .001. While the Kaiser crite-
rion extracted two factors, the Scree plot and parallel
analysis point to extraction of a single factor (see
Figure 1). This single factor explains 36.95% of the
variance.

Table 2 shows the saturation matrix with the weight
of each of the items. With the exception of item 5,
whose weight on the scale is .25, the other items obtain
weights ranging from .53 to .77. Internal consistency,
Cronbach’s alpha, is .80. Corrected correlations range
from .44 (item 10) to .65 (item 8), except for item 5,
whose corrected correlation is .20. If said item is
removed, the internal consistency remains virtually
unchanged (o = .81).

Confirmatory Factor Analysis (CFA)

Table 3 shows the goodness of fit indices for four
models. In the first and second models, all 10 items
are considered, with and without error covariances,
respectively, and in the third and fourth without item 5,
with and without error covariances, respectively. Of
the four models, the one with the best fit is model 2
(see Figure 2).

Convergent validity

The Mindfulness scale correlated positively with the
PWI (r = .23, p < .001), activation control (r = .35, p < .001),
attention (r = .36, p < .001) and inhibitory control (r = .37,
p < .001), and with the overall score for effortful con-
trol (.46). It also correlated positively with PWI scores
and the dimensions of social, family, academic and
emotional self-concept on the AF-5 (see Table 4).

Reliability

Internal consistency, Cronbach’s alpha, has a value
of .80 and the test-retest correlation, one year later, a
value of .47 (n = 531). The second time the CAMM
was administered, the Cronbach’s alpha had the
same value.

Descriptive data

Table 5 gives the mean values for the CAMM according
to sociodemographic variables. No differences were
observed by sex, t(694) = —.93, ns, age, F(5, 690) = .81, ns,
or school type, t(694) = .72, ns. Also, when comparing
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Figure 1. Scree plot and parallel analysis.

Table 2. Factor structure of the CAMM (Catalan Version)

CAMM items Component 1
1. Em sento malament per tenir sentiments que no tenen sentit .60
2. Alescola vaig de classe en classe sense adonar-me del que faig .57
3. Miro d’estar sempre ocupat/da, aixi no m’adono dels meus pensaments .66
4. Em dic a mi mateix/a que no hauria de sentir-me de la manera que em sento .68
5. Allunyo pensaments que no m’agraden 25
6. Em resulta molt dificil parar atencié només a una cosa a la vegada 63
7. Penso en coses del passat enlloc de pensar en coses que estan passant ara 63
8. Em sento malament amb mi mateix/a per tenir certs pensaments 77
9. Crec que alguns dels meus sentiments sén dolents i que no els hauria de tenir .62

10. Em nego a tenir sentiments que no m’agraden .53

the two occasions when the CAMM was administered,
a year apart, no differences were detected between the
two means, £(530) = -1.01, ns.

Discussion

The results obtained using the Catalan version are
very similar to those obtained by Greco et al. (2011) with
the original version and Portuguese versions (Cunha,
Galhardo, & Pinto-Gouveia, 2013), both in terms of
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psychometric properties (internal consistency and con-
struct validity) and the distribution of scores when
considering sociodemographic characteristics. Also,
the average levels of mindfulness found in the sample
are almost identical to those observed by Greco et al.
(2011) and Cunha et al. (2013). Confirmatory factor
analysis indicates the existence of one single factor,
although one of the items, namely item 5, does not per-
form very well given that its standardized loadings are
very low. A similar result was observed for this item in


https://doi.org/10.1017/sjp.2015.48

6 L Viiias et al.

Table 3. Fit indices for factores of the CAMM

Table 4. CAMM correlations with measures of validity

Model o2 df y2/df RMSEA GFI AGFI CFI NFI Variables CAMM Scores
Model 1 125.68 35 3.59 .086 93 .89 .88 .85 -PWI 23%*
Model 2 32.03 29 1.11 .017 98 .97 99 96 - EATQ-R Effortful Control 46%*
Model 3 70.01 27 259 .068 95 .92 94 91 - Activation control .35%*
Model 4 35.62 25 143 .035 98 .96 99 95 - Attention .36%*
- Inhibitory control 374
Model 1: 10 items without error covariances ~ AFE-5
Model 2: 10 items with error covariances - Academic self-concept D7 **
Model 3: 9 items without error covariances - Social self-concept 21#*
Model 4: 9 items with error covariances - Family self-concept Dg#*
- Physical self-concept 4%
- Emotional self-concept 35%*

Item 1

e2 . Item 2

3 ——#fitem 3
1
2 Item 4
1
e5 Item 5
" Mindfulness
eb Item 6
1
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Item 8

Item 9

210 tem 1

Figure 2. Confirmatory factor analysis for the 10-item
CAMM.

the Portuguese version of the CAMM (Cunha et al.,
2013). However, when said item is retained, goodness
of fit indices indicate a good fit of the model to the
data, meaning its removal is not necessary.

It should be noted that the CAMM was designed for
the same purpose as other tools developed for adults,
namely, to measure the impact of programs and inter-
ventions based on the practice of mindfulness. From
this perspective, the mindfulness skills evaluated by the
CAMM are the result of training based on the practice of
meditation. As previously mentioned, however, these
skills may be present in the general population to a
greater or lesser degree as a trait or disposition. In the
present study, we have evaluated the latter aspect, as
the adolescents who participated in the study had not
followed a prior training program in the practice of
mindfulness. The correlation between the two occasions
on which the CAMM was administered, a year apart,
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Note: **p < .001.

Table 5. Means and standard deviation (in parentheses) of the
CAMM scores by sex, age and school type

Variables CAMM
Sex
Male 22.21 (8.99)
Female 22.84 (8.58)
Age
1 21.53 (8.04)
12 23.12 (9.09)
13 22.89 (8.99)
14 21.92 (8.00)
15 21.91 (9.71)
16 18.67 (7.42)
School types
State 22.67 (8.90)
Private 22.44 (8.61)

indicates the relative stability of mindfulness skills
over time and consequently its dispositional nature.
Compared to the average correlation coefficient when
analyzing the stability of personality traits, which stands
at around .58 (Bermudez, 2011, Costa & McCrae, 1997),
the correlation obtained in this study is below average,
but within normal intervals (between .34 and .77),
and practically identical (.46) to that obtained in the
Portuguese version with a one month interval (Cunha
et al., 2013).

Various studies have shown a relationship between
mindfulness and attention or the set of cognitive pro-
cesses grouped under the term executive functions (see,
for example, Chambers, Lo, & Allen, 2008, or Eberth &
Sedlmeier, 2012). Consequently, and as one would
expect, the CAMM correlated with the Effortful Control
dimension, which evaluates aspects related to the
executive functions such as attention, activation con-
trol or inhibitory control (Yamagata et al., 2005).
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Furthermore, as several studies have shown (Eberth &
Seldmeier, 2012), mindfulness is also associated with
greater subjective well-being and a better self-concept.
In this regard, the correlations found between the
CAMM and the PWI are similar to those obtained by
Greco et al. 2011 with the Youth Quality of Life-Revised
(YQOL-R; Edwards, Huebner, Connell, & Patrick,
2002; Patrick, Edwards, & Topolski, 2002).

Similarly, the observed association between mind-
fulness and self-esteem is consistent with results from
other studies when analyzing the relationship between
the two constructs (Brown & Ryan, 2003, Thompson &
Waltz, 2008). The five dimensions evaluated (academic,
social, family, physical and emotional self-concept) are
associated with a higher degree of mindfulness skills,
although the correlation with physical self-concept is
very low. It is worth highlighting the correlation with
the dimension of emotional self-concept, which indi-
cates an association between increased positive per-
ception of one’s ability to control fear or anxiety or the
perceived absence of emotional disturbance and greater
mindfulness skills.

Studies conducted on the adolescent population in
the context of the school classroom have the advantage
of reaching a higher number of subjects, but the limita-
tion, despite the best efforts of researchers, of not
guaranteeing a reliable and valid response from sub-
jects. However, results obtained using the Catalan ver-
sion of the CAMM indicate that it has some acceptable
psychometric properties, which make it a useful tool
for evaluating mindfulness skills in adolescents in the
Catalan context.
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