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Background: Type 1 diabetes (T1D) is one of the most common chronic diseases in
childhood. Adolescents with T1D are especially vulnerable to stress, diabetes distress, depression
and anxiety, which can lead to deteriorated diabetes self-management (DSM) and glycemic
regulation. Protective factors have been identified to improve the well-being of adolescents with
T1D by decreasing the risk of stress, depression, and anxiety which could improve DSM and
glycemic regulation (Alc). Mindfulness, either as an individual trait or as a result of training, has
been identified as a protective factor against stress and is associated with positive well-being in
adults with diabetes. However, there has been limited investigation of mindfulness among
adolescents with chronic disorders in general and among adolescents with T1D in particular.

Objectives: 1) Describe trait mindfulness and mindfulness practices among adolescents
with T1D; 2) Compare levels of trait mindfulness and mindfulness practices on adolescents’
demographics, clinical, and bio-behavioral variables; 3) Examine the association of trait
mindfulness with psychosocial and bio-behavioral variables; 4) Examine which mindfulness facets
(Observe, Describe, Act with Awareness, Nonjudgement; and Nonreactivity) are associated with
psychosocial and bio-behavioral variables; 5) Explore the association between trait mindfulness
and stigma toward chronic disorder; and 6) Explore the potential moderating and/or mediating role

of shared responsibility on the relationship between trait mindfulness and bio-behavioral variables.



Methods: This cross-sectional study recruited adolescents (age=12-18 years) with T1D at
UPMC Children’s Hospital of Pittsburgh. Participants completed questions on a tablet computer
including demographic data, measures on mindfulness, and psychosocial variables (stress,
diabetes-specific stress, diabetes distress, depression, anxiety). For bio-behavioral variables
(diabetes self-management and glycemic regulation) participants completed diabetes self-
management measures on the tablet and Alc was obtained from medical records.

Summary: Adolescents with higher levels of trait mindfulness and with more types of
mindfulness practices had lower diabetes-specific stress, higher DSM, and lower Alc. Higher
mindfulness as a unidimensional concept was significantly associated with better psychosocial
variables and DSM. Mindfulness facets Act with Awareness, Nonjudgment, and Nonreactivity
were associated with most psychosocial variables. Nonjudgement was associated with DSM and
Nonreactivity was associated with Alc. It appears that mindfulness-based interventions could be
tailored to target different mindfulness facets which may improve varied aspects of mental and
physical health in adolescents with T1D. These findings provided better understanding of trait
mindfulness among adolescents with T1D, which could be applied to establish a theory-based and
developmentally-appropriate mindfulness-based intervention to improve psychological health,

adherence to diabetes self-management, and glycemic regulation.
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1.0 Dissertation Proposal

1.1 Specific Aims

Type 1 diabetes (T1D) is one of the most common chronic diseases in childhood. The
American Diabetes Association (ADA) estimated that 210,000 Americans under the age of 20
years have a diagnosis of diabetes with more than 80% of them (~167,000) having T1D (Centers
for Disease Control and Prevention, 2014; Dabelea et al., 2014). Data from the SEARCH for
Diabetes in Youth Study indicate that the estimated annual incidence of T1D in the United States
included 17,900 youth younger than 20 years during 2011-2012 (CDC, 2017; E. J. Mayer-Davis
etal., 2017). T1D is a long-term disease that requires both children and family to adapt their lives
and to be involved in a complex treatment regimen to prevent short- and long-term major
complications (American Diabetes Association, 2021).

Adolescents are at risk for stress as they go through rapid and dynamic physiological,
psychological, and social changes where new developmental tasks need to be achieved (Holmbeck,
Friedman, Abad, Jandasek, & Wolfe, 2006). In addition to stressors related to growth and
development, adolescents with T1D need to follow a complex and time-consuming regimen to
manage their diabetes (American Diabetes Association, 2021; Silverstein et al., 2005). Evidence
shows that adolescents with T1D perceive stress related to their growth and development (e.g.,
school and social life) as well as stress specific to their diabetes (i.e., adolescents perceive
situations related to having and managing diabetes to be a hassle or uncontrollable) (Chao et al.,
2016). Stress plays a critical role in adolescents with T1D. Stress has a direct effect on glycemic

regulation through its impact on cortisol and increasing hepatic glycogen production and insulin



resistance (McEwen, 1998) and indirect effect where it interferes with adolescents’ behaviors,
including diabetes self-management (DSM) behaviors (Helgeson, Escobar, Siminerio, & Becker,
2010). Further, stress can increase the risk of developing psychological problems (American
Psychological Association, 2014; McMahon, Grant, Compas, Thurm, & Ey, 2003; Moksnes,
Espnes, & Haugan, 2013). Adolescents with T1D are at increased risk for anxiety (Buchberger et
al., 2016; K. Rechenberg, Whittemore, & Grey, 2017), depression (Buchberger et al., 2016;
Reynolds & Helgeson, 2011), and diabetes distress (i.e., which is different than diabetes-specific
stress, and it represents the negative emotions that arise from living with and managing diabetes
such as feeling frustrated, hopeless, angry, sad, and fearful) (Hagger, Hendrieckx, Sturt, Skinner,
& Speight, 2016; Reynolds & Helgeson, 2011). High levels of anxiety, depression, and diabetes
distress are associated with impaired DSM and poor glycemic regulation (Buchberger et al., 2016;
Hagger et al., 2016; K. Rechenberg etal., 2017). To improve the psychological and physical health
of adolescents with T1D, it is important to study factors that could have a protective effect against
stress and diabetes-specific stress and other psychosocial variables (i.e., anxiety, depression, and
diabetes distress), and facilitate adherence to diabetes management), and glycemic regulation.
Mindfulness has been known as a protective factor against stress. Mindfulness is defined
as an enhanced awareness to the present moment while adopting an attitude of non-judgmental
acceptance to the experience (Bishop et al., 2004). Other researchers have identified five factors
or facets of mindfulness including Observing, Describing, Acting with Awareness, Nonjudgment
of experience, and Nonreactivity to the current experience (Baer, Smith, Hopkins, Krietemeyer, &
Toney, 2006). Evidence has shown that mindfulness, as an individual difference variable (trait)
or when cultivated by training, has been identified as a protective factor against stress and is

associated with positive well-being (Marks, Sobanski, & Hine, 2010; Weinstein, Brown, & Ryan,



2009). Both psychological and neurobiological theories have been examined to explain the
underlying mechanisms of mindfulness capacity to reduce stress (Creswell, 2017). Being mindful
can decrease perceived stress level which can decrease an adolescent’s psychological distress and
improve health outcomes. Thus, according to this theory, the reduction of perceived stress in
adolescents with T1D could improve diabetes outcomes including DSM and glycemic regulation.

The application of mindfulness-based interventions has increasingly become popular
among adolescents in both clinical and non-clinical settings, and the evidence supporting their
effectiveness and efficacy is growing (Burke, 2009; Creswell, 2017; Zenner, Herrnleben-Kurz, &
Walach, 2014; Zoogman, Goldberg, Hoyt, & Miller, 2015). The improvement in psychological
and physiological outcomes in clinical trials with adults with T1D and T2D (Hartmann et al., 2012;
Schroevers et al., 2015; Tovote et al., 2014; van Son et al., 2013); adolescents with depression
(Ames, Richardson, Payne, Smith, & Leigh, 2014; Shirk, DePrince, Crisostomo, & Labus, 2014),
anxiety (Cotton et al., 2016), cancer (Malboeuf-Hurtubise et al., 2016), cardiac problems
(Freedenberg, Thomas, & Friedmann, 2015), and pain (Chadi et al., 2016; Jastrowski Mano et al.,
2013; Ruskin, Kohut, & Stinson, 2014); and healthy adolescents (Sibinga et al., 2013; Sibinga,
Webb, Ghazarian, & Ellen, 2016; Zenner et al.,, 2014) provide supportive evidence that
mindfulness-based interventions could benefit adolescents with T1D. Evidence from empirical
studies among adults with T1D and T2D have shown that mindfulness-based interventions are
effective in improving glycemic regulation (Gregg, Callaghan, Hayes, & Glenn-Lawson, 2007;
Rosenzweig et al., 2007), DSM (Gregg et al., 2007), depressive symptoms (Hartmann et al., 2012;
Rosenzweig et al., 2007; Tovote et al., 2014; van Son et al., 2013), anxiety (Tovote et al., 2014;
van Son et al., 2013), general psychological (Rosenzweig et al., 2007) and diabetes distress

(Tovote et al., 2014), mental health (Hartmann et al., 2012), stress, and quality of life (van Son et



al., 2013). Furthermore, empirical research among adults with diabetes (T1D and T2D) has shown
that trait mindfulness is associated with lower depression and anxiety symptoms and can be a
potentially protective characteristic against the influence of stressful events on emotional well-
being (Jenny van Son et al., 2015) and a significant predictor of DSM (J. Brown, 2014). Yet, the
association between trait mindfulness and psychosocial variables, DSM, and glycemic regulation
among adolescents with T1D has not been examined. Therefore, the purpose of the proposed study
is to describe trait mindfulness and its practices and to examine the association of trait mindfulness
with psychosocial and bio-behavioral variables among adolescents with T1D. The specific aims

are as follows:

Aim 1: Describe trait mindfulness (overall distribution) and mindfulness practices (presence,
types, duration, and use of apps);
Aim 2: Compare levels of trait mindfulness (high vs. low) and mindfulness practices (Yes vs. No)
with adolescents’ demographic (age, gender, and socioeconomic status, race) and clinical (duration
of diabetes and use of insulin pump) characteristics among adolescents with T1D;
Aim 3: Examine the association between trait mindfulness and psychosocial variables of stress,
diabetes distress, anxiety, and depressive symptoms and bio-behavioral variables of diabetes self-
management and glycemic regulation (Alc) in adolescents with T1D, adjusting for age, gender,
duration of disease, and socioeconomic status, and additionally adjusting for DSM for glycemic
regulation;

H3a: High trait mindfulness is associated with low levels of stress, diabetes distress,

depressive symptoms, and anxiety.



H3b: High levels of trait mindfulness is associated with better DSM and glycemic
regulation.
Aim_4: Examine which mindfulness facets (Observe, Describe, Act with Awareness,
Nonjudgement, and Nonreactivity) are associated with psychosocial and bio-behavioral variables
in adolescents with T1D;

Exploratory Aim 5: Explore the association between trait mindfulness and implicit bias; and

Exploratory Aim 6: Explore the potential moderating and/or mediating role of shared

responsibility on the relationship between trait mindfulness and bio-behavioral variables of DSM

and glycemic regulation.

1.2 Definition of Terms

Mindfulness. As defined by John Kabat Zinn, mindfulness is “paying attention in a
particular way: on purpose, in the present moment, and nonjudgmentally” (Jon Kabat-Zinn, 2009).
Mindfulness is defined as an enhanced awareness to the present moment while adopting an attitude
of non-judgmental acceptance to the experience (Bishop et al., 2004). In applied psychology,
mindfulness is defined by a unidimensional concept that includes two components of mindfulness
across different definitions of attention and awareness of one’s present moment experience as well
as adopting an attitude of acceptance toward one’s experience whether the experience is negative,
positive, or neutral (Creswell, 2017). In academic psychology, mindfulness has five
attributes/facets of (1) Observing of the present-moment experience, (2) Describing the
experiences into word, (3) Acting with Awareness, rather than responding automatically or absent-

mindedly, (4) Nonjudgment of experience (i.e., taking nonjudging stance toward the experience),



and (5) Nonreactivity to inner experience (i.e., nonreactive response toward internal experience

such as cognitions, emotions, and bodily sensations) (Baer et al., 2006). In our study we are

interested in examining the comprehensive definition of mindfulness as well as the multiple facets

nature of mindfulness as the evidence has shown that using the multi-faceted definition of trait

mindfulness provides better understanding of the relationships between trait mindfulness and other

variables of interest (Baer et al., 2006).

Trait Mindfulness. Trait mindfulness is an dispositional, inherent state of consciousness
that varies naturally across individuals from high states of mindfulness to low levels of automatic
and mindless thoughts or actions (K. W. Brown & R. M. Ryan, 2003; Shelov, Suchday, &
Friedberg, 2009) and can be enhanced by training (S. L. Shapiro, Carlson, Astin, & Freedman,
2006). There is a difference in mindfulness between and within persons attributed to differences
in inherent capability, discipline, or inclination (K. W. Brown & R. M. Ryan, 2003).

Mindfulness Practices: Mindfulness-based interventions are programs that aims to reduce
stress and improve coping skills through a core curriculum of formal and informal mindfulness
practices, group discussion, and theoretical presentations on topics such as stress theory, mindful

communications, and awareness training. Formal mindfulness practices include body scan,

mindfulness meditation, mindful breathing, and mindful yoga; and informal mindfulness

practices means being mindful during daily activities such as mindful walking, mindful eating,

and mindful showering.

Stress. Stress is the psychological and biological response when being exposed to

environmental demands that exceed the individual’s adaptive abilities or skills which increases



one’s risk for disease (Cohen, Kessler, & Gordon, 1997). Stress is defined as a relationship
between the individual and the environment that is appraised by the individual as taxing or

exceeding his/her coping resources and threatening his/her wellbeing (Lazarus & Folkman, 1986).

Diabetes-specific Stress. The perceived stress specific to diabetes such as having diabetes,
dealing with emotions concerning various aspects of diabetes, and managing diabetes and
dysglycemia, in which adolescent with T1D perceives these situations to be stressful or hassles

(Chao et al., 2016; A. M. Delamater, Patino-Fernandez, Smith, & Bubb, 2013).

Anxiety is a state, a trait, a stimulus, a response, a future-oriented emotion, and an
emotional state (Endler & Kocovski, 2001). Spielberger has distinguished between two types of
anxiety symptoms: state and trait anxiety (1966); state anxiety is the transient experience of the
physiological arousal associated with feelings of apprehension and tension, and trait anxiety is the

individual’s relatively stable tendency of responding anxiously to a stimulus (Spielberger, 1966).

Depressive symptoms including feeling sad, depressed mood, loss of interest, and
decreased energy, and difficulty concentrating, that are elevated but do not meet severity criteria

for major depressive disorder (Gonzalez, Fisher, & Polonsky, 2011).

Diabetes Distress is the negative emotional reaction that arise from living with and
managing diabetes such as feeling frustrated, hopeless, angry, sad, and fearful (Esbitt, Tanenbaum,
& Gonzalez, 2013). Diabetes distress is a common psychological symptom of diabetes, and it is

predictable in a variety of medical, contextual, and individual factors. Patients with diabetes



experience unique, usually hidden, emotional burdens and worries when managing the disease

(Fisher, Hessler, Polonsky, & Mullan, 2012; Gonzalez et al., 2011).

Diabetes Self-Management (DSM). Diabetes is a chronic disease that is mainly self-managed by
adolescents, their parents, and health care providers. Nevertheless, in the literature, there is neither uniform
terminology nor uniform definition for the concept DSM (L. S. Schilling, M. Grey, & K. A. Knafl, 2002).
Various concepts have been used in the literature to describe DSM such as self-care, compliance with self-
care, diabetes self-care responsibility, self-care management, self-diabetes management, diabetes
management, disease management, illness management, self-care autonomy, and self-care independence
(L. S. Schilling et al., 2002). Compliance and adherence were seldom used interchangeably with self-care
and self-management (L. S. Schilling et al., 2002). For this project, the term diabetes self-management will
be used based on Schilling and colleagues’ concept analysis paper where they grounded their definition on
99 articles from nursing, medicine, and psychology disciplines on the self-management of diabetes in
children and adolescents. Diabetes self-management is “an active, daily, and flexible process in which youth
and their parents share responsibility and decision-making for achieving disease control, health, and well-

being through a wide range of illness-related activities” (L. S. Schilling et al., 2002).

Shared responsibility. Parental involvement is a vital component of optimal diabetes
management during childhood and adolescence (American Diabetes Association, 2021). Parental
responsibility refers to the extent to which parents assist adolescents with diabetes management
behaviors and it transfers gradually from parents to adolescents (B. Anderson, Ho, Brackett,
Finkelstein, & Laffel, 1997). Shared responsibility where both parents and adolescents are
involved in diabetes management is optimal for reducing psychological distress and improving

adherence and glycemic regulation (Helgeson, Reynolds, Siminerio, Escobar, & Becker, 2008).



Glycemic Control/Regulation. A long-term measure of metabolic control (DCCT, 1994)
assessed by glycosylated hemoglobin (Alc) level (DCCT, 1994). According to the Diabetes
Control and Complications Trial (DCCT), optimal glycemic regulation, achieved by adherence to
diabetes management behavior, is associated with less micro- and macrovascular complications
(DCCT, 1994). Nonetheless, adolescents experience greater difficulty with adherence to treatment,

higher levels of perceived stress, and poorer Alc values than other age groups (DCCT, 1994).

Implicit Bias. Attitudes or stereotypes that are rooted in individuals’ mind unconsciously
and they can influence individuals’ perceptions, actions, and decisions (Cheryl Staats, Capatosto,

Wright, & Contractor, 2015).

1.3 Background, Significance, and Innovation

1.3.1 Background

1.3.1.1 Mindfulness

Mindfulness is defined as an enhanced awareness to the present moment while adopting an
attitude of non-judgmental acceptance to the experience (Bishop et al., 2004). Different research
teams have assigned different cores/facets to identify mindfulness. In applied psychology, two
main core concepts have been identified across different definitions which are attention and
awareness of one’s present moment experience and adopting an attitude of acceptance toward
one’s experience whether the experience is negative, positive, or neutral (Creswell, 2017). In

academic psychology, five facets have been used to provide a comprehensive definition of the



multi-faceted nature of mindfulness and to provide better understanding of the relationships
between trait mindfulness and other variables (Baer et al., 2006). Baer and colleagues have defined
five facets of mindfulness, according to an exploratory factor analysis of 4 combined scales
assessing mindfulness, these include: Observing, Describing, Acting with Awareness,

Nonjudgment of experience, and Nonreactivity to inner experience. The proposed study will look

into trait mindfulness as a comprehensive definition with two main core concepts of enhanced

attention to and nonjudgmental acceptance of life experience and to the five facets of mindfulness.

1.3.1.2 Mindfulness and Adolescents

Research has shown that individual differences in trait mindfulness is a moderating factor
of the relationship between life hassles and psychosocial variables. A study among 317 Australian
healthy adolescents (14-18 years old) showed significant correlations of trait mindfulness
(measured by Mindful Attention Awareness Scale [MAAS]) with stress, anxiety, and depression
(ps <.05) (Marks et al., 2010). In addition, this study found that life hassles significantly predicted
stress, anxiety and depression; and that trait mindfulness weakened the relation of life hassles with
stress (R?=56%), anxiety (R?>=38%) , and depression (R?=49%), after adjusting for sex and age as
they correlate significantly with trait mindfulness (Marks et al., 2010). Moreover, a study among
small sample of 78 adolescents (aged 14-18 years ) showed that adolescents with lower levels of
mindfulness (measured by Five Facet Mindfulness Questionnaire; FFMQ) were particularly
vulnerable to the negative effects of stress (Ciesla, Reilly, Dickson, Emanuel, & Updegraff, 2012).
Furthermore, another study that used a longitudinal design with two assessments showed that
mindfulness buffers the predictive relationship between life hassles and some psychological
symptoms among 1257 adolescents (aged 14-18 years) and that a higher level of mindfulness is

associated with lower depressive symptoms at baseline (Calvete, Orue, & Sampedro, 2017).
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Although the evidence shows that mindfulness buffers the relationship between stress and
psychological symptoms among healthy adolescents (Calvete et al., 2017; Ciesla et al., 2012;
Marks et al., 2010), trait mindfulness has not been examined among adolescents with chronic

disorders in general and adolescents with T1D in particular.

1.3.1.3 Mindfulness and Psychosocial Variables (i.e., stress, diabetes-specific stress, diabetes
distress, anxiety, and depression)

While there are no studies examining trait mindfulness among adolescents with diabetes,
the role of trait mindfulness has been examined among adolescents with other chronic disorders.
Trait mindfulness has been identified as protective factor against stress among adolescents with
cancer, asthma, and pain (Cillessen, van de Ven, & Karremans, 2017; Patterson & McDonald,
2015; Petter, Chambers, McGrath, & Dick, 2013). A cross-sectional correlational study among 76
adolescents and young adults (M=18.5, SD=3.4 years) who have completed cancer therapy has
shown that participants with higher level of trait mindfulness had significantly lower levels of
psychological distress (p <.001, Cohen’s d=1.58) and less uncertainty (p=.018, Cohen’s d=0.55)
in comparison with those with lower levels of mindfulness (Patterson & McDonald, 2015).
Another recent cross-sectional study among 94 adolescents with asthma has shown that there is a
direct relation between trait mindfulness and asthma-related quality of life (R?=.194, p<.001), but
not to asthma control (R?=.035, p=.114) (Cillessen et al., 2017). In addition, while the use of cross-
sectional design prevents causality, this study found that there is a relationship between trait
mindfulness and asthma-related quality of life mediated by asthma-specific stress (p=.05), but not
by general stress (p=.96). Furthermore, asthma-specific stress mediates the relation between
mindfulness and asthma control (p=.047) (Cillessen et al., 2017). Moreover, among 198

adolescents with pain, mindfulness was a significant and unique predictor of day-to-day pain
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interference (AR?= .053, p<.001); it explained 5% of the unique variance for day-to-day pain
interference. In addition, this relationship was partially mediated by pain catastrophizing in both
real-world and induced pain (Petter et al., 2013). Furthermore, baseline data of 132 healthy, but
stressed adolescents (M=16.76 years, SD=1.48) who participated in a five-day, intensive
meditation retreats showed significant correlations between mindfulness and perceived stress (r=-
0.465,-0.438; p<.001; CAMM, MAAS, respectively) and depressive symptoms (r=-0.374, -0.388;
p<.001, CAMM, MAAS, respectively) (B. M. Galla, 2016).

Moreover, mindfulness has been associated with positive psychosocial variables among
adults with diabetes. Results from the Diabetes MILES study in the Netherlands have shown that
mindfulness is associated with positive outcomes among 666 adults with T1D and T2D (J. van
Son et al., 2015). This This cross-sectional study has shown mindfulness facets (i.e., observe,
describe, acting with awareness, nonjudgment, and nonreactivity), explained 26% of the unique
variance for depression and anxiety (all p<.001); after adjusting for demographic, clinical, and
adversity variables. In particular, acting with awareness, nonjudgment, and nonreactivity, were
significant predictors of depressive symptoms and anxiety (Standardized regression coefficients;
=-0.20 to -0.33, all p<.001). In addition, mindfulness had a moderating effect on the relations
between stressful life events and depression and anxiety (for the same three facets, p<.001).
Mindfulness is associated with lower levels of depression and anxiety and can be a potentially
protective characteristic against the influence of stressful events on depression and anxiety (J. van
Son et al., 2015). Furthermore, findings from baseline data of 28 veteran adults with T2D who
participated in a brief mindfulness training intervention that was provided as part of a half-day
diabetes education class and was enforced with home practice, showed significant positive

correlations between facets of mindfulness and psychosocial variables. In particular, there was a
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positive correlation between Acting with Awareness and diabetes support needs (r < .59; p <.01)
(DiNardo et al., 2017). Furthermore, mindfulness cultivated during mindfulness-based
intervention mediated the improvement in stress, depression, and anxiety among adults who
received mindfulness-based intervention (Haenen, Nykli¢ek, van Son, Pop, & Pouwer, 2016).
While mindfulness-based interventions have been studied broadly in the literature and the findings
are suggestive of their benefits among adults with diabetes (Medina et al., 2016; Noordali,
Cumming, & Thompson, 2017), trait mindfulness has been rarely examined among younger
patients with diabetes (J. Brown, 2014; Loucks et al., 2016), and never been examined among
adolescents with T1D. Thus, understanding whether mindfulness is a protective factor against
stress and diabetes-specific stress and adverse psychosocial variables could improve bio-
behavioral variables among adolescents with T1D, paving the way to establish mindfulness-based

interventions to help adolescents with T1D.

1.3.1.4 Mindfulness and Bio-behavioral Variables (i.e., DSM and Glycemic Regulation)
Empirical research on a trait mindfulness has shown positive associations with bio-
behavioral variables among adults with T1D and T2D. A cross-sectional study examined the
relations between trait mindfulness (measured by the FFMQ and Philadelphia Mindfulness Scale
[PHLMS]), diabetes distress, social support, and DSM among 130 adults with T2D found trait
mindfulness to be a significant predictor of DSM (Standardized regression coefficients; 3=0.213,
p=.024; =0.200; p=.033, respectively for the FFMQ and PHLMS) (J. Brown, 2014). In the same
study, awareness and acceptance (Subscales of PHLMS) were not significant predictors of DSM.
In addition, the relationship between mindfulness and DSM was not mediated by the changes in

diabetes distress (J. Brown, 2014). The New England Family Study (NEFS), which comprises a
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series of adult follow-up studies of pregnant women enrolled in New England (Providence and
Boston), examined both direct and mediated relations between mindfulness and glucose regulation
and T2D among 399 participants (Loucks et al., 2016). This study showed that mindfulness was
associated significantly with glucose regulation but not with the likelihood of having T2D. The
authors found that participants with high versus low MAAS level were more likely to have normal
plasma glucose levels (prevalence ratio= 1.42; 95% CI: 1.08, 1.87), after adjusting for potential
confounders (age, sex, race, and family history of diabetes). For the mediated relationship, obesity
and sense of control (i.e., a person’s sense of efficacy in carrying out goals related to decreasing
the risk of diabetes such as diet and physical exercise) explained part of the association between
mindfulness and likelihood of having a normal fasting glucose (Loucks et al., 2016). In addition,
mindfulness cultivated through mindfulness-based interventions has been examined as a mediator
of improvement in diabetes outcomes among adults with T2D (Gregg et al., 2007). A randomized
controlled trial (RCT) among 81 adults with T2D had shown significant improvement in glycemic
regulation in individuals received mindfulness-based intervention in addition to diabetes education
compared with those who received diabetes education only (Gregg et al., 2007). This RCT showed
that the improvement in glycemic regulation was mediated by significant improvement in
acceptance (measured by the FFMQ), coping, and DSM (Gregg et al., 2007). To date, no one has
examined the role of trait mindfulness in diabetes management and glycemic regulation among
adolescents with T1D, signifying an important gap in the existing mindfulness literature. This
study will focus on trait mindfulness among adolescents with T1D and examine its relationship
with DSM and glycemic regulation. We hypothesize that adolescents with higher levels of trait

mindfulness would be positively related to DSM behavior and glycemic regulation.
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1.3.1.5 Mindfulness and Parental Involvement (Shared Responsibility)

Parental involvement where both adolescent and parents are involved in the responsibility
of diabetes management behaviors (i.e., shared responsibility of diabetes management) has been
found to be optimal to reduce psychological distress and improve DSM and glycemic regulation
in adolescents with T1D (Helgeson et al., 2008). Moreover, our team has found that shared
responsibility moderates some of the relations between psychological distress proxies (i.e.,
anxiety, depression, and anger) and DSM among adolescents with T1D (H. Abujaradeh, Helgeson,
Cohen, & Sereika, 2018a). However, no one has examined whether shared responsibility
moderates or mediates any of the relationship between mindfulness and bio-behavioral variables.
Thus, this study aims to explore the moderating and mediating role of shared responsibility on the

relationship between mindfulness and bio-behavioral variables.

1.3.1.6 Mindfulness and Implicit Bias

Considering that mindfulness has positive association with many health-related outcomes,
we will examine the association between trait mindfulness and a psychosocial aspect--implicit bias
among adolescents with chronic disorders. Implicit biases are attitudes or stereotypes that are
rooted in individuals’ mind unconsciously and can influence individuals’ perceptions, actions, and

decisions (Cheryl Staats et al., 2015). Evidence showed that human brains are wired from birth to

have preference toward people of same group and to exhibit hostility toward those who are

different (Hamlin, Mahajan, Liberman, & Wynn, 2013). A study showed that infants prefer

things/members who share similarities and prefer those who harm dissimilar others. Furthermore,
evidence showed that most people in the U.S., regardless of race, showed a pro-white/anti-black
bias on the Implicit Bias Association Test (Nosek et al., 2007; C Staats, 2014). Adolescents’ with

chronic disorders are same in that they can have implicit biases toward minorities and different
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gender. Evidence suggests that mindfulness meditation, through its capacity to change automated
prejudice, is a promising approach to reduce implicit bias against minorities (i.e., black people and
elderly) (Lueke & Gibson, 2015) across different populations (Burgess, Beach, & Saha, 2017).
According to Wright, individuals have subtle tribalism and emotionally-based cognitive biases that
warp individuals’ perception of the world and make them react upon their thoughts and feelings
unconsciously (Wright, 2018). Mindfulness, by focusing on the present moment such as being
aware of one’s feeling and not following the default mode of automaticity, can help individuals to
change their consciousnesses and reflect on their emotions before acting. To date, no one has

explored implicit biases held by adolescents with chronic disorders and no one has explored

whether mindfulness is associated with implicit bias among this chronic disorder population.

Understanding whether mindfulness is associated with implicit bias could have the potential to
influence planning for the care of adolescents with T1D; for example, if adolescents with T1D
with high levels of mindfulness have less implicit bias, they may be more accepting of HCPs of
different gender or race. Furthermore, understanding this relationship will add to theoretical

foundation regarding trait mindfulness and implicit bias.

1.3.1.7 Psychosocial Variables and Bio-behavioral Variables in Adolescents with T1D.
Evidence indicates that adolescents with T1D often experience perceived stress related to
life, growth, and development (i.e., school and social life) as well as to having diabetes, dealing
with emotions concerning various aspects of diabetes, and managing diabetes (Chao et al., 2016).
Stress can have negative effects on adolescents’ psychological health, behaviors including DSM
behaviors (Helgeson et al., 2010), and glycemic regulation (McEwen, 1998; Seiffge-Krenke &

Stemmler, 2003). The SEARCH for Diabetes in Youth study showed that 14 % of adolescents with
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T1D have mild depression and 8.6 % have moderate to severe depression (Lawrence et al., 2006).
In addition, adolescents with T1D have high rates of anxiety, with 13% to 21.3% having screened
positive for anxiety (Bernstein, Stockwell, Gallagher, Rosenthal, & Soren, 2013). Furthermore,
adolescents with T1D are at high risk for diabetes distress which is the negative emotion that arises
from living with and managing diabetes such as feeling frustrated, hopeless, angry, sad, and fearful
(Hagger et al., 2016; Reynolds & Helgeson, 2011). To improve the psychological and physical
health of adolescents with T1D, it is important to study the factors that could have a protective
effect against stress and negative psychosocial variables and improve DSM behaviors and
glycemic regulation. Compelling evidence has recently shown that mindfulness, either as a trait
characteristic or cultivated through training, is a protective factor against stress and is associated
with positive well-being (B. M. Galla, 2016; Marks et al., 2010). Trait mindfulness is associated
with lower depression and anxiety symptoms and can be a potentially protective characteristic
against the influence of stressful events on emotional well-being (J. van Son et al., 2015) and a
significant predictor of DSM (J. Brown, 2014) among adults with diabetes (T1D and T2D). Trait
mindfulness is associated with better well-being among adolescents with chronic disorders
(Cillessen et al., 2017; Patterson & McDonald, 2015; Petter et al., 2013). However, no research
has been examined the relationships of trait mindfulness with psychosocial and bio-behavioral

variables among adolescents with T1D. The purpose of this study is to address this gap.

1.3.1.8 The Relation between DSM and Glycemic Regulation

Schilling and colleagues have assigned three essential attributes to diabetes self-management: (1)
process that is lifelong, daily, active and proactive, flexible involving planning, decision making, and

activities to prevent short- and long-term complications and it is collaborative between adolescents, their
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parents, and health care members; (2) activities such as multiple daily insulin injection or treatment with
insulin pump, blood glucose monitoring, regulating diet, exercise, documentation, responding to hypo- and
hyperglycemia, and adjusting insulin dose considering physical activity, infection, and stress; and (3) goals
such as maintaining blood glucose levels close to normal, being adhered to the prescribed and mutually
agreed regime, and maintaining life, health, and well-being. Diabetes self-management is complex
requiring on daily basis: 1) administration of multiple insulin doses by injection or pump, 2) frequent or
continuous blood glucose (BG) monitoring (> 4), 3) attention to nutritional requirements (i.e., carbohydrate
counting and meal planning), 4) making clinical decision regarding the balancing of insulin, food intake,
and exercise, 5) documentation, 6) developing strategies to prevent and treat hyperglycemia or
hypoglycemia, and 7) regular medical appointments (Silverstein et al., 2005). Maintaining optimal
glycemic regulation by adherence to DSM behaviors (i.e., glucose monitoring, calories counting, and
insulin administration) is the key to reducing micro- and macrovascular complications among individuals
with T1D (DCCT, 1994). However, glycemic regulation is most difficult to manage during adolescent
years with only 17-23% of adolescents with T1D achieving the American Diabetes Association target
(Miller et al., 2015; Wood et al., 2013). Adolescents are at risk for poor glycemic regulation due to their
developmental stage where they go through rapid biological and hormonal changes, experience life stress
related to their growth and development as well as stress related to their diabetes and diabetes management,
and at the same time they need develop independence from their parents (Jaser, 2010). In addition,
adolescents with T1D are at risk for unfavorable psychosocial outcomes including stress, depression,
anxiety, and diabetes distress which increase their risk for poor DSM and glycemic regulation (Helgeson et

al., 2010; Helgeson, Siminerio, Escobar, & Becker, 2009).
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1.3.1.9 The Potential of Mindfulness to Improve Psychosocial and Bio-behavioral
Variables.

The application of mindfulness has grown rapidly among adolescents in clinical and not-
clinical settings (H. Abujaradeh, Safadi, Sereika, Kahle, & Cohen, 2018; Zoogman, Goldberg,
Hoyt, & Miller, 2014). Mindfulness-based interventions aim to cultivate mindfulness to improve
psychological health and physical well-being (Creswell, 2017). Recently, trait mindfulness has
been associated with positive psychosocial variables among adolescents with chronic disorders
(Cillessen et al., 2017; Patterson & McDonald, 2015; Petter et al., 2013). Moreover, and of great
significance to the proposed study, among adult patients with diabetes (T1D and T2D), trait
mindfulness has been associated with positive psychological and physiological outcomes (J.
Brown, 2014; Loucks et al., 2016; Medina et al., 2016; J. van Son et al., 2015). However,
examination of these relationships have received less attention in adolescents with T1D. Although
the mechanisms underlying the benefits of mindfulness vary across literature (Creswell, 2017),
mindfulness has been found as a buffering factor against stress (Creswell & Lindsay, 2014; Marks
et al., 2010; J. van Son et al., 2015). It is precisely the stress-reducing capacities of mindfulness

that can be particularly relevant for adolescents with T1D.
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1.3.1.10 Conceptual Framework

| Psychosocial variables
Stress, Diabetes-specific stress, Diabetes
distress, depressive symptoms, anxiety
Trait mindfulness \

Bio-behavioral variables
Diabetes-self management
Glycemic Regulation

Shared responsibility

R Aim 3&4

Exploratory Aim 5

Figure 1 Conceptual model depicting the association of trait mindfulness with psychosocial and bio-

behavioral variables and the moderating/mediating effect of shared responsibility in adolescents with T1D

This work has been guided by the bio-psychosocial stress theory (Lazarus & Folkman,
1987). Perceived stress occurs when individual is exposed to environmental demands exceeding
his/her adaptive abilities or skills which can lead to psychological, behavioral, and biological
cascades that increases one’s risk for negative health outcomes (Cohen et al., 1997; Lazarus &
Folkman, 1986). The bio-psychosocial stress theory posits that a protective factor such as trait
mindfulness is associated with positive biological variables (i.e.,Alc) through psychological (i.e.,
reducing stress, diabetes-specific stress, diabetes distress, depressive symptoms, and anxiety) and
behavioral (i.e., DSM) pathways. In addition, the application of bio-psychosocial stress theory in
our study can be explained by mindfulness-stress-buffering theory that was proposed by Creswell

and Lindsay (2014) (Creswell & Lindsay, 2014) and has been supported by evidence from many
20



studies addressing mindfulness and stress (K. W. Brown, Weinstein, & Creswell, 2012). This
theory was originally described in the social support literature to explain how social support
improve health outcomes. According to this theory, mindfulness as a protective factor mitigates
stress appraisals and reduces stress-reactivity responses. The stress reduction effects explain how
mindfulness may improve health outcomes. The neurobiological explanation suggests that
mindfulness increases the recruitment of prefrontal regulatory regions that may inhibit activity in
stress processing regions (a “top-down” regulatory pathway). Mindfulness may have direct effects
on modulating the reactivity of stress processing regions (a “bottom-up” reduced stress reactivity
pathway). Mindfulness can alter stress processing dynamic in brain which can reduce both
Sympathetic Adrenal Medulla Axis (SAM) and Hypothalamus-Pituitary-Axis (HPA) activation.
Thus, mindfulness can be beneficial to individual with stress-related diseases (i.e., adolescents
with T1D). Mindfulness effects are best observed among high-stress populations such as those
psychological distress and among patients with diseases that can be triggered or exacerbate by
stress (i.e., diabetes) or stress can alter health behaviors (i.e., diabetes self-management behaviors).
Among adolescents with T1D who are at high risk for stress, stress can lead to psychological
distress, impaired DSM behaviors, and poor glycemic regulation. Mindfulness could be protective

against stress in adolescents with T1D.

1.3.2 Significance

The number of adolescents diagnosed with T1D has increased in recent years. Specifically,
the incidence of T1D increased by 1.4% every year between 2002 and 2012 (Elizabeth J Mayer-
Davis et al., 2017) and the prevalence of T1D increased by an astounding 21% among youth under

21



20 years between 2001 and 2009 (Dabelea et al., 2014). Furthermore, a recent national study
showed that T1D in adolescents is often poorly managed with only 17% of adolescents with T1D
meet the guidelines of the American Diabetes Association for Alc (Miller et al., 2015). The rates
of unfavorable psychosocial outcomes among adolescents with T1D are two to three times higher
than rates for peers without T1D (Hood et al., 2006; Northam, Matthews, Anderson, Cameron, &
Werther, 2005; Silverstein et al., 2005) with 11.3% to 27.5% have depression (Silverstein et al.,
2005) and 13% to 21.3% have screened positive for anxiety (Bernstein et al., 2013). This
vulnerable population’s high risk for unfavorable psychosocial outcomes can lead to poor bio-
behavioral variables including poor DSM and glycemic regulation (Helgeson et al., 2010;
Helgeson et al., 2009). The proposed study will provide scientific exploration of trait mindfulness
as a protective factor that can reduce stress and improve adolescents’ psychological well-being
and bio-behavioral variables among adolescents with T1D. This study is significant as it serves to
increase the body of knowledge in the area of alternative therapies. It is the first to characterize
mindfulness in this population. It could potentially provide preliminary data for the development
of a mindfulness-based intervention as adjuvant therapy for adolescents with T1D and other
chronic disorders. The long-term goal of the proposed study is to pave the way for improving
efforts among healthcare professionals to adapt mindfulness-based interventions in their practice
when caring for adolescents with T1D or by increasing their awareness to refer adolescents with
T1D to appropriate mindfulness-based interventions courses to lower their stress and ultimately

improve their DSM and glycemic regulation.
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1.3.3 Innovation

Despite that mindfulness is broadly applied to adolescents in school and clinical setting (H.
Abujaradeh, Safadi, et al., 2018; Zenner et al., 2014; Zoogman et al., 2014). To date, little work

has examined mindfulness among adolescents with T1D. The proposed study is innovative as it

will address a gap in adolescent health and provide evidence base for the relationship between

mindfulness and positive health outcomes in this population.

(1) The T1D research community has little data related to the role of trait mindfulness in
adolescents with T1D, although there is great potential for these data to inform future
therapeutic interventions to improve outcomes in this population. In addition, this study may
provide evidence surrounding the mindfulness-stress-buffering theory among adolescents
with chronic diseases who have higher levels of stress (Creswell & Lindsay, 2014). In
particular, this study will provide evidence whether trait mindfulness is associated with
positive health outcomes among highly stressed population (adolescents with T1D with high
levels of stress and psychological distress).

(2) This study examines a comprehensive variety of health-related outcomes including
psychosocial and bio-behavioral variables using both subjective (e.g., perceived stress scale)
and objective biological (e.g. Alc) measures. Adding a biological measure will significantly
enrich the body of knowledge, which currently includes primarily self-reported variables
among adolescents in general and those with chronic disorders in particular.

(3) This study explores the mediating/moderating role of shared responsibility of DSM in
context of mindfulness, which can inform mindfulness research and the need to target

parents.
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(4) This study is the first to explore trait mindfulness in adolescents with chronic disorders
implicit bias. Studies have extensively examined HCPs implicit bias against patients who are
black, from low socioeconomic class, and non-adhering to disease management which can
lead to health disparities. However, the implicit bias of adolescents with chronic disorders
has been rarely examined. In addition, examining whether trait mindfulness is associated
with less implicit bias among adolescents with T1D has the potential to provide support for

using the adjunct therapy, mindfulness-based intervention.

1.4 Preliminary Studies

1.4.1 State of the Science

The first step in establishing the state of science for the potential benefits of mindfulness
among adolescents with T1D included a systematic review to examine the benefits and
effectiveness of mindfulness among adolescents with chronic disorders (H. Abujaradeh, Safadi, et
al., 2018). At the time of the initial search for the systematic review, there were no studies that
examined trait mindfulness among adolescents with chronic disorders, and none that were diabetes
specific. Thus, the decision was made to broaden our inclusion to all mindfulness-based
interventions studies delivered to adolescents with chronic disorders. Our systematic review of
three data-bases (PubMed, CINAHL, and PsycINFO) revealed that there were 19 studies that
examined the effectiveness of mindfulness-based interventions delivered in clinical setting to
adolescents with chronic disorders. Fifteen studies included adolescents with psychiatric or pain

disorders, and four included adolescents with a chronic physical disorders including cardiac
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problems, cancer, and headache. Psychological outcomes and pain were examined in most studies
with effect sizes for MBIs ranging from small to large. Only one study examined cortisol as a
physiological measure of stress. Our review concluded that mindfulness-based intervention studies
conducted in clinical settings mainly engaged adolescents with psychiatric or pain disorders. The
effectiveness of mindfulness-based interventions on improving psychological outcomes were
inconsistent and only four studies were conducted among adolescents with chronic physical
diseases. After we conducted the systematic review, two studies examining trait mindfulness
among adolescents with chronic disorders including cancer and asthma were published (Cillessen
et al., 2017; Patterson & McDonald, 2015).

While this systematic review offers further key validation to the scientific premise of the
proposed study, it identified a gap in the literature: 1) studies examining trait mindfulness in
adolescents with chronic physical disorders, and 2) studies examining trait mindfulness and
mindfulness-based interventions among adolescents with T1D. The proposed dissertation could
begin to provide preliminary data for establishing theory-based and age-appropriate intervention

studies to be delivered to large sample of adolescents with T1D.

1.4.2 Psychometric Properties of the FFMQ-short Format among Adolescents

A secondary data analysis was conducted to validate the psychometric properties of a short
form of the Five Facets Mindfulness Questionnaire (FFMQ) among North American Adolescents
(H. Abujaradeh, Colaianne, Roeser, & Galla, 2019). A total of 599 high school students (Mean
age=16.27, SD=1.15; 49% female) completed a 20-item version of the FFMQ, in addition to other
measures of social-emotional functioning, at three assessment waves, spaced roughly 3 months

apart, over the course of one academic year. We conducted a confirmatory factor analyses (CFA)

25



to test the theorized factor structure and measurement invariance (across gender, grade level, and
assessment wave). Convergent validity was assessed by examining bivariate correlations between
the FFMQ and theoretically-related constructs, including self-compassion and perceived stress.
FFMQ facets showed adequate reliability across the three waves (Cronbach’s alphas =.61 to .88,
.61 t0 .86, .67 to .88; respectively). CFA showed that a four-factor, hierarchical model (excluding
the observe factor, and item 32 of the describe facet scale) (CFI=.956, TLI=.946, RMSEA=.042)
fit the data better than a similar five-factor, hierarchical model (CFI=.925, TLI=.913,
RMSEA=0.046). The four-factor, hierarchical FFMQ also demonstrated evidence of strong
measurement invariance across gender, grade level, and assessment wave. Finally, the FFMQ total
scale score (excluding the observe facet and item 32) was correlated at each assessment wave with
different social-emotional outcomes including self-compassion (rs=.64 to .68) and perceived stress
scale (rs=-.64 to -.54, ps<.001). Our results suggest that a 20-item short-form FFMQ demonstrated
evidence of adequate reliability and concurrent validity with theoretically-related constructs
among American adolescents. Likewise, the instrument demonstrated evidence of a hypothesized
four-factor, hierarchical structure shown in adult samples and measurement invariance across
gender, grade level, and time (Tran, Glick, & Nader, 2013). The current study provides initial
support for the use of this short-form FFMQ instrument with high school-age adolescents. The
short-version FFMQ provides a practical and developmentally-appropriate tool that will be used
to measure mindfulness and its facets among adolescents with T1D. Since the short version- FFMQ
has only been validated among adolescents in one study, the decision was made to use a well-

established tool measuring mindfulness in addition the Short-form of FFMQ.
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1.4.3 Shared Responsibility Moderates Relations between Psychological Distress and Self-

Care among Adolescents with T1D

A secondary data analysis was conducted to examine whether shared responsibility (SR)
moderates relations of distress on self-care (H. Abujaradeh, Helgeson, Cohen, & Sereika, 2018a).
Both psychological distress and parental involvement in diabetes management are predictors of
self-care behaviors among adolescents with T1D. However, little research has examined parental
involvement as a moderator of the association between distress on self-care behaviors. A
secondary analysis was conducted using longitudinal data from 132 adolescents with T1D (53%
female; aged 10.7-14.2 years; 1-13 years duration of T1D) and their parents. Adolescents were
interviewed and parents completed a questionnaire annually for 5 years. Adolescents and parents
reported on the extent to which they shared diabetes care responsibilities. Adolescents reported on
psychological distress (depression, anxiety, anger) and self-care. Linear mixed modeling was used
to assess whether SR moderated relations of concurrent and lagged psychological distress on self-
care. Results for concurrent analyses showed that parent-reported SR moderated relations between
both depressive symptoms and anxiety on self-care (p<.001) and anger on self-care (p=.001).
Lagged analyses showed that parent-reported SR moderated relations between depression on self-
care (p=.001) and anxiety on self-care (p=.003). Moderation varied over the 5 years. During early
to middle adolescence (years 1-4), SR did not moderate relations between distress and self-care;
however, during middle to late adolescence (year 5), lower distress was associated with better self-
care for higher SR but not associated with self-care for lower levels of SR. We conclude that as
adolescents get older, lower distress was associated with better self-care for those with higher
levels of SR but not for those with low SR. Continuation of SR during adolescence may mitigate

the effects of distress on self-care. Healthcare providers should promote parental involvement in
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diabetes management throughout adolescence for better diabetes outcomes.

1.4.4 Does Gender Moderate the relations between Shared Responsibility and Health

Outcomes among Adolescents with T1D?

Shared responsibility (SR) where both parents and adolescents are involved in diabetes
management is optimal for reducing psychological distress and improving diabetes outcomes. Few
studies examined whether gender moderates the relations between SR and health outcomes. We
conducted secondary data analysis to examine whether gender moderates the relations of SR to
psychological distress and diabetes outcomes during the transition into adolescence (H.
Abujaradeh, Sereika, Cohen, & Helgeson, 2018). A secondary analysis of longitudinal study of
132 adolescents with T1D and their parents was conducted. Adolescents were 10 to 14 years, 72
girls and 60 boys. All measures were taken annually for 5 years. Both reported on SR. Adolescents
reported on distress (depressive symptoms, anxiety, and anger) and self-care. Alc was obtained at
the clinic visit. Linear mixed models were used to assess if gender moderates the relations between
SR and health outcomes. Concurrent analyses showed that gender moderated the relation between
parent-reported SR and Alc (p=.007) and child-reported SR and anger (p=.048). At early
adolescence, parent-reported SR was associated with lower Alc for girls but higher Alc for boys.
For middle-stage adolescence, SR was associated with higher Alc for girls but lower Alc for boys.
For older adolescents, SR was associated with lower Alc for boys but unrelated to Alc for girls.
Among young and older adolescents, child-reported SR was associated with less anger for boys
but unrelated to anger for girls. At middle-stage adolescence, SR was associated with less anger
for girls but more anger for boys. We concluded that gender moderated the relations between SR

and some aspects of health outcomes during transition adolescence in different patterns. SR was
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associated with better glycemic regulation among young girls and older boys and was associated
with less anger among boys in general. Healthcare providers need to consider adolescent’s gender

when recommending parental involvement in diabetes management for better health outcomes.

1.5 Research design and methods

1.5.1 Study design

The proposed study is an observational, cross-sectional study that will be conducted among
adolescents with T1D to describe examine the relationships of trait mindfulness with psychosocial
(stress, diabetes-specific stress, depression, anxiety, diabetes distress) and bio-behavioral variables

(Alc and diabetes-self management).

1.5.2 Sample

The proposed study will take place at the Department of Pediatric Endocrinology and
Diabetes at Children's Hospital of Pittsburgh of UPMC (CHP). CHP is the main center for
childhood diabetes in Greater Pittsburgh Area. Currently, there are approximately 300 adolescents
that would be eligible to participate in the study. Approximately 60-80 patients/week are seen in
the Lawrenceville campus and 30 patients/month in Monroeville site with 25-33% of them being
adolescents. A convenience sample will be recruited from both these sites over a four-month

period. Inclusion criteria: adolescents with T1D between the ages of 12 to 18 years who have been
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diagnosed with T1D at least 1 year prior to enrollment and are fluent in English. Exclusion criteria:

comorbid conditions that can affect cognitive abilities such cognitive impairment and autism.

Sample Size Justification:

The sample size should depend on the highest sample size required for any specific aim.
However, given the exploratory nature of the study, we will use sample size based on the feasibility
of recruitment and not to test hypotheses. We aim to recruit 120 participants. With a sample of
120, we will have 92% power to detect a correlation as small as 0.3 using a two-sided hypothesis
test with a significance level of 0.05. (G-power (Faul, Erdfelder, Buchner, & Lang, 2009).
Regarding examining the associations between trait mindfulness measured by CAMM and any
psychosocial or bio-behavioral variables while controlling for covariate (age, gender, duration of
disease, socioeconomic status), with a sample of 120, we will have 98% power to detect medium
effect size 0.15 using a two-sided hypothesis test with a significance level of 0.05. Regarding
examining which facets of mindfulness (4 1Vs) is associated with psychosocial or bio-behavioral
variables while controlling for covariate (5), with a sample of 120, we will have 93% power to
detect correlation as small as 0.15 using a two-sided hypothesis test with a significance level of
0.05.

The participation rates of adolescents with T1D who were eligible to participate in previous
cross-sectional studies examining psychosocial and adherence aspects varied between (73-93%)
(Ingerski, Laffel, Drotar, Repaske, & Hood, 2010; A. B. Lewin et al., 2009). Considering the
lowest participation rate (73%) in previous studies (Ingerski et al., 2010), we expect to recruit (10)
participants/week (15 eligible participants are seen per week at Lawrenceville site x 0.73). In
addition, recruiting will take place in Monroeville site two times/month (as the Monroeville clinic
runs only two days per month) with an expected 5 participants (7 eligible participants are seen per

month x 0.73). Thus, it is feasible to recruit the targeted sample size (120) over four-month period.
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1.5.3 Measures (Instruments APPENDIX D)

1.5.3.1 Demographic Data

A questionnaire will be used to collect demographic data such as gender (2 categories),
race (5 categories), insulin pump (2 categories), number of siblings (3 categories), parents’ marital
status (4 categories), age (measured in years), duration of diabetes (measured in years), grade
(measured in school’s level), and socioeconomic status (SES). SES will be measured by the
Hollingshead Four Factor Index (Hollingshead, 1975) which asks about adolescent’s parents
education and occupation. The adolescent’s parent’s education code is rated on a 7-point scale that
lists highest grade completed ranging between “Graduate/professional training=7" to “Not
applicable or unknown=0". The adolescent participant’s parent’s occupational code is rated on a
9-point scale ranging between “Higher executive, proprietor of large businesses, major
professional=9" to “Not applicable or unknown=0". The total scores will be calculated with scores
8-17 indicate “Lower Class,” scores 18-28 indicate “Lower-Middle Class,” scores 29-47 indicate
“Middle Class,” scores 40-59 indicate “Upper-Middle Class,” and scores 60-66 indicate “Upper
Class.” The total scores will be used as continuous variable in all regressions and correlations
analyses, but it will used as categorical variable to describe our sample.

Measurement level of the above data: 1) Nominal variables: gender (2 categories), race (5
categories), Insulin pump (2 categories), parents’ marital status (4 categories). 2) Ordinal
Variables: SES (4 levels), number of siblings (number of siblings). Ratio variables: age (measured

in years), duration of diabetes (measured in years), grade (measured in school’s level).
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1.5.3.2 Study Variables

Mindfulness will be measured by two instruments, Child and Adolescent Mindfulness
Measure (CAMM) (Greco, Baer, & Smith, 2011), which describes adolescent’s tendency to be
mindful in daily life (i.e., being attentive and having and adopting an attitude of non-judgmental
acceptance of the moment), and the Five Facets Mindfulness Questionnaire (FFMQ)- Short
Format (Hiba Abujaradeh, Colaianne, Roeser, Tsukayama, & Galla, 2020; Baer et al., 2006; Tran
et al., 2013), which reflects the multiple facets nature of mindfulness (i.e., Describing, Act with
Awareness, Nonjudgement, and Nonreactivity).

Child and Adolescent Mindfulness Measure (CAMM) (Greco et al., 2011). The CAMM
is a 10-item self-report measure developed to assess mindfulness among children and adolescents,
and it reflects on the lack of present-moment awareness and judgmental, nonaccepting responses
to thoughts and feelings (Greco et al., 2011). All items are negatively worded and reversed coded
with higher scores a greater level of mindfulness. It uses a 5-point Likert scale ranging from
“Always true=0". “Often true=1", “Sometimes true=2", “Rarely true=3”, “Never true=4". The
total scores ranges between 0 and 40. This tool has been shown to be a valid measure of trait
mindfulness in children and adolescents (age= 10-17 years) and it has moderate to good
correlations (0.37-0.60) with scales measuring similar constructs (Greco et al., 2011) and adequate
internal consistency across studies with Cronbach’s alphas of > .85 among adolescents (Greco et
al., 2011; Petter et al., 2013). Examples for questions asked “I get upset with myself for having
feelings that don't make sense” and “‘‘I think that some of my feelings are bad and I shouldn’t
have them”’.

Five Facets Mindfulness Questionnaire (FFMQ)- Short Format (Hiba Abujaradeh et

al., 2020; Baer et al., 2006; Tran et al., 2013). The FFMQ is a 20-item self-report measure
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developed to assess individual’s ability to observe, describe, act with awareness, and take a
nonjudging stance and non-reactive response toward internal experience such as cognitions,
emotions, and bodily sensations (Baer et al., 2006). This scale has been validated among
adolescents (14-18 years) and showed adequate psychometric properties(Hiba Abujaradeh et al.,
2020). It showed moderate correlations with other social-emotional constructs including self-
compassion (rs=0.64 to 0.68) and perceived stress scale (rs=-0.64 to -0.54) and adequate internal
consistency of the five subscales across three time points (Cronbach’s alphas =0.61 to 0.88, 0.61
to 0.86, 0.67 to 0.88; respectively).

Mindfulness Practices Experience: Mindfulness experience, including mindfulness
meditation, mindful yoga, body scan, and mindful breathing, will be measured by a question asking
if adolescents have ever practiced mindfulness practices before (Nominal), for those answering
yes, a follow-up question will ask about the type of mindfulness practices (formal, non-formal,
religious), period of practice (3 categories: < 3 months, 3 months-3 years, > years), and the use of
mindfulness apps.

The resulting scores of the CAMM and FFMQ represent a highly ordinal and approximate
an interval scale variable. An ordinal variable provides information about the order of data points,
but the interval size between the data points is not equal and there is no true zero point.

Mindfulness meditation experience questions represent a nominal and categorical levels.

1.5.3.3 Primary Psychosocial Variables

Stress will be measured by Perceived Stress Scale (PSS)- Short version (Cohen,
Kamarck, & Mermelstein, 1994). The PSS is a four-item self-report measure to assess the degree
to which participants appraise their life demands as overwhelming, unpredictable, and

uncontrollable in the last month. The scale has good psychometric properties with internal
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consistency of .72 and test-retest reliability of .55. Items of the PSS are answered on a 5-point
Likert scale ranging from “Never=0" to “Very often=4". The total score ranges between 0 and 16
with higher scores indicating higher general perceived stress. The PSS asks questions like “In the
last month, how often have you felt that you were unable to control the important things in your
life?” (Cohen et al., 1994). The scores of PSS represent a highly ordinal and approximate an
interval scaled variable.

Diabetes-specific Stress will be measured by the Diabetes Stress Questionnaire for
Youths (DSQY)-Short Format. DSQY-SF is a 10-item self-report measure to capture perceived
stress related to diabetes. The DSQY -SF has an adequate internal consistency (Cronbach’s a=.79),
and good validity (A.M. Delamater, Pulgaron, & Niel, 2017). The DSQY is a 4-point Likert scale
that asks participants to rate how stressful the situations in the current time (Not at all=1, little=2,
pretty much=3, very much=4). The total score ranges between 10 and 40 with higher scores
representing higher levels of perceived diabetes-specific stress. The scores of DSQY represent a
highly ordinal and approximate an interval scaled variable.

Diabetes Distress will be measured by Problem Areas in Diabetes scale (PAID)—Teen
Version (J. B. Shapiro et al., 2017). The PAID is a 14-item self-report measure developed to assess
DD among adolescents. The tool consists of three subscales; emotional burden, family and friends
distress, and regimen specific distress. It uses a 6-point Likert scale ranging from “Not a
problem=1-2”, “Moderate problem=3-4", and “Serious Problem=5-6". The sum of all items ranges
between 26-84 with higher scores indicating greater diabetes distress. This tool has been shown to
be a valid measure of diabetes distress in children and adolescents with a good reliability
(Cronbach’s alpha= 0.93) (J. B. Shapiro et al., 2017). The reliability of the subscales are >=.85 in

both exploratory and confirmatory factor analyses. The scale has good validity and it is correlated
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with emotional and health outcomes. The scores of PAID represent a highly ordinal and
approximate an interval scaled variable.

Depression will be measured by Children Depression Inventory(CDI)-short format
(Kovacs, 1985). The CDI is a 10-items self-report measure developed to measure depressive
symptoms in children and adolescents. It uses 3-point Likert scale ranging from ‘“Not=1", “Sort
of=2”, to “Very=3" with total range between 10-30 with higher scores indicating higher level of
depressive symptoms. Studies have shown good reliability of this tool in psychiatric and medical-
outpatients populations (Kovacs, 1985). CDI-SF has been used among adolescents with T1D and
it showed sufficient internal consistency (Helgeson et al., 2008). The scores of the CDI represents
a highly ordinal and approximate an interval scaled variable.

Anxiety to be measured by Revised Children’s Manifest Anxiety Scale (RCMAS)(Stark
& Laurent, 2001). The RCMAS contains the 7 items found to be unique to measure anxiety after
conducting factor analysis for the RCMAS with the CDI. The scale has demonstrated good
convergent and discriminate validity. The resulting scores of the RCMAS questionnaire represent

a highly ordinal and approximate an interval scaled variable.

1.5.3.4 Primary Bio-behavioral Variables

Diabetes Self-management will be measured by the Self-Care Inventory (SCI) (A. La
Greca, Swales, Klemp, & Madigan, 1988). The SCI is a 14-item measure assessing how well the
adolescents follow their physician’s recommendations for managing diabetes, such as glucose
testing, insulin administration, diet, exercise, and other diabetes-related behaviors. It uses a 5-point
Likert scale ranging from “1= Never do it” to “5=Always do this as recommended”. The total
score ranges between 14 and 70 with higher scores indicating better self-care. The scale has good

psychometric properties as it reflects the main domains of self-care behaviors according to the
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ADA and it has been associated with metabolic control among adolescents across studies (A. M.
La Greca, Follansbee, & Skyler, 1990; Adam B Lewin et al., 2009; Lynne S Schilling, Margaret
Grey, & Kathleen A Knafl, 2002). The resulting scores of the SCI questionnaire represent a highly
ordinal and approximate an interval scaled variable.

Glycemic regulation. Alc is a standard index of long-term glycemic regulation and it
represents an objective measure of average blood glucose over the last two to three months that is
not affected by short-term fluctuations in blood glucose concentrations (American Diabetes
Association, 2021). Alc of the same day of the survey completion will be obtained from the
medical record during the clinic visit as it is performed regularly at each visit and will be entered
into the database. Alc is obtained by measuring the percentage of glucose adhered to the red blood
cell, and it is tested in a blood sample where fasting is not required. Blood will be collected from
a finger stick and analyzed immediately using high-performance liquid chromatography (Tosoh
Medics). According to the ADA guidelines, Alc level is less than 6% of total hemoglobin in
healthy people and should be maintained below 7% among children and adolescents with T1D
(58mmol/mol) (American Diabetes Association, 2021). The glycemic regulation measured by
recent Alc level is a continuous variable “ratio level”. Ratio variable provides information about
the order of the data points, in which the distance between the data points is equal, and there is a

true Zero value.

1.5.3.5 Secondary Psychosocial Variable

Implicit Bias will be measured by the Implicit Association Test (IAT) Questionnaire
(Greenwald, McGhee, & Schwartz, 1998) which is a timed test that assesses unconscious
associations between concepts and particular attributes. The IAT has been used extensively in the

field of social psychology to assess unconscious or automatic prejudicial attitudes and has good
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reliability.(Li & Rukavina, 2011) Participants will have two Implicit Association Test measures to
assess attributes of good versus bad and smart versus stupid of “White” and “Black™ and “Male”

and “Female”.

1.5.3.6 Secondary Bio-behavioral Variable

Shared Responsibility of Diabetes Management Tasks Between Parents and Adolescents
will be measured by The Diabetes Family Responsibility Questionnaire (DFRQ) (B. J.
Anderson, Auslander, Jung, Miller, & Santiago, 1990). The DFRQ is a 17-item self-report measure
developed to assess family members sharing responsibility for diabetes management tasks, and it
is completed independently by the parent and adolescent. For each statement, respondent can
choose one of three response options: “parents take responsibility most of the time” =1,
“adolescent takes responsibility most of the time”=2, or “responsibility is shared about equally
between parents and child”=3. Percentage of shared responsibility scoring method will be used
where the percentage for shared responsibility, percentage for which adolescent is solely
responsible, and percentage for which the parent is solely responsibly will be calculated with total
scores range between 1-100 % for each category (Helgeson et al., 2008). This study is interested
in shared responsibility, “responsibility is shared about equally between parents and child” from
the adolescent’s perspective. Each question will have three responses (parents only, adolescent
only, both) which represent nominal variable. Nominal variable has two or more categories, but
there is no intrinsic ordering to the categories. Nonetheless, the percentage of shared responsibility
represent a ratio variable, and will be used in this study.

Measurement levels (Table 1 presents a summary of the variables, tools and the measurement levels

of the instruments to be used)
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Table 1 Summary of the variables, instruments, and measurement level

Variable

Tool

Level of Measurement

Demographic and clinical data

Gender (2 categories)

race (5 categories)

insulin pump (2 categories)

Siblings (2 categories)

Number of Siblings

Parents’ marital status (4 categories).
SES (4 levels)

age (measured in years)

duration of diabetes (measured in years)
grade (measured in school’s level)

Use of insulin pump (2 categories)

Use of continuous glaucous monitoring

(CGM; 2 categories)

Nominal
Nominal
Nominal
Nominal
Ordinal
Nominal
Highly ordinal
Ratio
Ratio
Ratio
Nominal

Nominal

Mindfulness CAMM /FFMQ-SV Highly ordinal*
Stress PSS- SV Highly ordinal
Diabetes-specific stress DSQY-SF Highly ordinal
Diabetes distress PAID—Teen Version Highly ordinal
Anxiety RCMAS) Highly ordinal
Depression CDI-SF Highly ordinal
Diabetes self-management SCI Highly ordinal
Glycemic regulation Alc Ratio

Shared responsibility DFRQ Ratio

Implicit Bias IAT Binomial

*Highly ordinal and approximate an interval scale variable
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1.5.4 Survey Development in Qualtrics and Testing

e A data production specialist will develop a survey via Qualtrics® survey software
(Qualtrics LCC, 2018). The survey will be accessed through a Qualtrics application that
is uploaded to an iPad or through secured Qualtrics web-based webpage. The survey will

be completed by the adolescents at one session and it will include_the above listed self-

reported questionnaires.

o For those who wish to participate but cannot complete the survey at the clinic,
they will have an option of a study survey being sent to them and they can
complete it at home.

o A hard copy of the survey will be available in case of the occurrence of any
technical problem.

e The survey will be pilot tested by the primary investigator (PI), research assistants (RA),
study team and nursing students to assess the time burden and the order of the questions.
e The data manager will orient the P1/ RA on how to use the Qualtrics offline application.

e The Pl will orient the RA on how to approach patients and how to collect data.

1.5.5 Protocol & Procedures for Enrollment and Data Collection

Recruitment:

e Two strategies will be used to recruit participants for this study:

o ldentifying eligible patients and reaching out for them after a physician introduces
the study for them.
o Flyers
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A physician at UPMC’s Pediatric Endocrinology Clinic, who is part of the PI’s
dissertation committee, will give an access/list to the Pl and RA to identify adolescents
scheduled for diabetes follow-up visits.

The PI//RA will screen the list and identify adolescents who are potentially eligible to
participate in the study based on their age and duration of diabetes. The PI/RA will
inform the physician of adolescents who are potentially eligible to participate in the
study.

The physician will query the potential participants to determine interest in the study and
then refer the PI/RA to interested patients for recruitment.

For participants who reach out to the PI/RA and show interest in participating in the
study, they will be screened over the phone, and they can complete the survey during
routine follow-up visit.

The PI/RA will approach the identified eligible adolescents and parents who are
interested in the study and explain the study in detail.

The P1/ RA will obtain assent and informed consent from the adolescents and parents in
the clinic who are interested in the study.

Once the adolescent is included in the study, the adolescent will be given instructions for
accessing secure study application and log in information to complete the study
questionnaires.

The participant will complete the questionnaires in the waiting room or separate room
assigned by the physician.
Value of the obtained Alc level that is performed regularly at each clinic visit by the

nurse will be recorded.
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e Alc will be obtained from medical record if needed

e The PI/RAs will review the questionnaires to identify any missing or incomplete data and
re-approach the adolescent to provide the missing information.

e A gift card of $20 will be given to each adolescent once they complete the study
measures. The PI/ RA will present 3 days/ week in the main campus and two days/ month
in the Lawrenceville site (the clinic runs only one day in the third and fourth week of
each month) for the period of 4 months.

e All participants will have the chance to enter a raffle to win an iPad at the end of the

study

1.5.6 Statistical analysis plan

1.5.6.1 Preliminary analysis procedures

Data Screening Procedures

Data accuracy will be ensured for all variables prior to the main analysis through
proofreading, assessment of range, contingency tables, and graphical representations.

Outliers: For continuous type variables; univariate outliers will be screened graphically
through histograms, box plots, normal probability plots, and detrended Q-Q normal probability
plots as well as statistically for cases with Z scores > |3.29|. Categorical variables will be assessed
for outliers through frequency distribution tables by checking that there are no categories with less
than 5- 10% of cases. Multivariate outliers will be examined graphically through bivariate
scatterplots as well as statistically by assessing Mahalanobis distance. Outliers will be examined
to determine if they are an extreme value of the target population before taking remedial measures

such as deletion, data transformation, or score alteration.
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Independence: Independence will be screened graphically by assessing bivariate plots of
each variable against case numbers to success for temporal trends in variable values.

Missing data: Measures to avoid missing data such as ensuring adolescents that there is
no wrong answer and reviewing the questionnaires immediately after assessment will be taken.
Missing data will be assessed for both amount and pattern. Percentages of cases with missing data
and percentages of univariate and multivariate missing data will be examined. Cases with missing
data will be compared with cases of complete data for significant differences in gender, age,
duration of diabetes, and SES. Any study variable with missing data greater than 30% will be
considered missing and will not be included in the analysis. Little’s MCAR test will be used to
examine the patterns of missing data; if the p value of Little’s MCAR test is not significant (p >.05),
data will be assumed to be missing completely at random. Based on the patterns of missing data
(missing completely at random, missing at random, missing not at random), different imputation
methods will be tried such as stochastic regression, expectation-maximization (EM), and multiple
imputation. Additionally, patterns of missing data will be assumed to be missing completely at
random (MCAR) given the voluntary nature of participating in the study.

Underlying assumptions: The underlying assumptions will be examined, and remedial
measures will be taken to address violations in assumptions. Normality for continuous type
variables will be assessed graphically by histograms, normal probability plots, and detrended
normal probability plots and statistically by evaluating measures of skewness and kurtosis for
values greater than |3| after being divided by their standard error to be considered for data
transformation. In addition to Mahalanobis distance, multivariate outliers will be assessed by
leverage, studentized residuals, and studentized deleted residuals values from fitted regression

models. Influential points; observations having large |[DFFITS|, Cook’s D, and |IDFBETAS]| will
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be identified from fitted regression models. Graphical plots of DFFITS and DFBETAS against
case number could also be used to spot possible influential points. Linearity will be assessed by
bivariate scatterplots and residual plots of residuals vs. predicted values as well as partial
regression plots. If the linearity assumption is violated, data transformation will be considered.
Homoscedasticity will be assessed by spread-and-level plots as well as statistically by Levene test.
For continuous variables, homoscedasticity will be assessed using a scatterplot of residuals against
predicted values as well as by Breusch-Pagan test. If heteroscedasticity found, variable data
transformation will be considered to stabilize the variance such as a logarithmic transformation.

Multicollinearity: Multicollinearity for IVs will be assessed carefully by evaluating
squared multiple correlation (SMC), tolerance, Variance Inflation Factors (VIF), and condition
indices and variance decomposition proportions (BKW multicollinearity diagnostics).
Independent variables with bivariate correlations greater than .7, tolerance less than .1 (value of 0
indicates singularity), VIF values exceeding 10 are suggestive of severe multicollinearity (VIF >4
needs further investigation). Variables with condition indices greater than 30 and variance
decomposition proportions greater than .5 for at least two variables are suggestive of
multicollinearity. Decisions will be made about variables with severe multicollinearity and
singularity such as dropping a multicollinear variable from the analysis.

Data Transformations: The data transformations applied will depend on the degree and
direction of the skewness and kurtosis. All assumptions will be re-evaluated after applying a data
transformation. For categorial variables with sparse categories, meaningful collapsing will be
applied. In addition, to fit categorical variables in regression models, categorization and

meaningful collapsing will be applied.
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1.5.6.2 Data analysis procedures

All statistical tests will be two-sided, and the P-value will be adjusted for multiple tests to
achieve a family-wise error rate of 0.05. Data analyses will be carried out using IBM SPSS for
Mac, Version 27 (IBM Corp., Armonk, N.Y., USA).

Descriptive Statistics

All statistical analyses will be preceded by detailed descriptive analyses of the data. For
dichotomous variables (i.e., gender, presence of siblings, use of insulin pump, use of continuous
glucose monitoring, mindfulness meditation experience) and for categorical variables (i.e., race
and parents’ marital status), frequencies, percentages, modes, graphs, such as bar and pie charts,
will be used. For ordinal variables such as SES, number of siblings, frequencies, mode, median,
percentiles, and graphs such as bar and pie charts will be used. For interval and ratio scaled
variables, such as age, duration of diabetes, grade, HgAlc, and summary scores of CAMM,
FMMQ, PSS, DSQY-SF, PAID-Teen-SF, CDI-SF, RCMAS, and SCI, standard descriptive
statistics such as the mean, standard deviation will be generated. If non-normality is identified
median, mode, range, minimum, maximum, and percentile will be generated. Graphics such as
histogram and boxplot will be generated.

Data analysis plan for Aim 1: Describe trait mindfulness and experience of mindfulness
practices (having experience vs. no experience of mindfulness meditation, mindful yoga, body
scan) among adolescents with T1D;

Mean and standard deviation will be generated to describe the distribution of continuous
variables including trait mindfulness depending on both CAMM and FFMQ (and its five
subscales). If non-normality is identified, mode, median, range, and percentile will be used to

describe trait mindfulness. For categorical variables including mindfulness practices, frequencies
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and percentages will be generated. In addition, graphical techniques such as histograms, scatter plots,
and boxplots will also be applied to illustrate the variable description.

Data analysis plan for Aim 2: Compare levels of trait mindfulness (high vs. low) and
experience of mindfulness practices (having experience vs. no experience of mindfulness
meditation, mindful yoga, body scan) on adolescents’ demographic (age, gender, socioeconomic
status, and race) and clinical (duration of diabetes, use of insulin pump, and use of continuous
glucose monitoring) characteristics and bio-behavioral variables among adolescents with T1D;

Considering there is no validated cutoff for the CAMM scale for low and high levels of
trait mindfulness in the literature, a median split will be performed based on CAMM total scores
to establish low and high mindfulness groups. This method has been used to establish cutoff for
low and high trait mindfulness levels in adolescents and young adults who finished cancer
treatment (Patterson et al., 2015). Chi-square test of independence and two-sample t-test will be
conducted to establish comparability between the two groups on levels of trait mindfulness and
demographic, clinical and bio-behavioral variables. Chi-square test of independence and two-
sample t-test will be conducted to investigate the comparability between the two groups (having
mindfulness experiences vs. not) and demographic, clinical, psychosocial and bio-behavioral
variables. If assumptions are violated, alternative approaches will be taken such as considering
Fisher exact if sparse cells are encountered and Wilcoxon-rank sum test if normality is
questionable. Graphs and tables to compare adolescents’ based on trait mindfulness and
mindfulness practices) will be generated as appropriate.

Data analysis plan for Aim 3: Examine the association between trait mindfulness and
psychosocial variables of stress, diabetes-specific stress, diabetes distress, anxiety, and depressive

symptoms and bio-behavioral variables of diabetes self-management and glycemic regulation (i.e.,
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Alc) in adolescents with T1D, adjusting for age, gender, duration of disease, and socioeconomic
status, and additionally for DSM when examining Alc;

Pearson product-moment correlation will be used to examine the correlations between
mindfulness and psychosocial variables (stress, diabetes-specific stress, diabetes distress, anxiety,
and depression) and bio-behavioral variables (DSM and Alc). A description of all relationships
will be reported and presented in a bivariate correlation table. All statistical tests will be two-sided,
and p< 0.05 will be set as the level of statistical significance. Scatterplots will be generated to
observe for the magnitude and direction of relationships. If the assumption of linearity is violated,
a Spearman’s Correlation will be used. If bivariate normality assumption is violated, data
transformation will be considered.

Data analysis plan for Aim 4: Examine which mindfulness facets (Observe, Describe,
Act with Awareness, Nonjudgement, and Nonreactivity) are associated with psychosocial and bio-
behavioral variables in adolescents with T1D;

Pearson product- moment correlation will be used to examine the correlations between
mindfulness facets and psychosocial variables and bio-behavioral variables. Hierarchical multiple
linear regression models will be conducted to examine which mindfulness facets predict the
psychosocial variables (stress, diabetes-specific stress, diabetes distress, anxiety, and depression)
and bio-behavioral variables (DSM and Alc). Each dependent variable will be examined in a
separate model. In block 1, demographic and clinical variables to be controlled will be entered. In
block 2, mindfulness (FFMQ facets: Describe, Act with Awareness, Nonjudgement, and
Nonreactivity) will be entered into this model. Model diagnostics will be conducted by assessing

outliers, collinearity, influential values (e.g., Leverage or Cook’s D) as well as analyzing residuals.
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The output will generate the unique contributions (CAMM, FFMQ) to each dependent variable
including significance levels, regression coefficients, and the variance.

Data analysis plan for Exploratory Aim 5: Explore the association between trait

mindfulness and implicit bias; Pearson product- moment correlation will be used to examine the
correlations between mindfulness and implicit bias. Scatter plots will be generated to observe for
the magnitude and direction of relationships. If the assumption of linearity is violated, a Spearman’s
Correlation will be used. If bivariate normality assumption is violated, data transformation will be
considered.

Data analysis plan for Exploratory Aim 6: Explore the potential moderating and/or

mediating role of shared responsibility on the relationship between trait mindfulness and bio-
behavioral variables of DSM and glycemic regulation. The PROCESS SPSS macro by Hayes
(v3.5) will be used to assess mediation. Unstandardized and standardized path coefficients (j3), SE,
p-value, and 10,000 bias-corrected bootstraps 95% CI reported. Three criteria for mediation to
happen are:1) significant association between IV (mindfulness) and DV (separate model for DSM
and Alc), 2) significant association between 1V (mindfulness) and mediator (shared
responsibility), 3) complete mediation occurs when mindfulness is no longer associated with
DSM/A1c after shared responsibility has been controlled. Partial mediation occurs when the
association between mindfulness and DV (DSM/A1c) is reduced in absolute size but is still
different from zero when the mediator is introduced.

To test whether shared responsibility moderate the relationship between mindfulness and
DV (DSM/ Alc,) we will create an interaction term (shared responsibility and trait mindfulness).
Using the hierarchical regression model, IV (mindfulness) and moderator (Shared responsibility)

will be entered in the first block, and the interaction term will be entered in the second block. The
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significance of the interaction terms (shared responsibility and trait mindfulness), regression

coefficients and the proportion of the variance explained by the interaction term will be reported.

1.5.6.3 Timeframe

TIME FRAME: A proposed 12-month schedule that specifies the timing of the main steps

of the investigation.

11/18 | 12/18 | 1/19 | 2/19 | 3/19 | 4/19 |5/19 |6/19 |7/19

Hire personnel X X

Developing survey and X
having questionnaires in

Qualtrics

IRB approval X*

Recruitment & data X X X X

collection

Data entry X X X X

Analyses X X X

Publication X X X

*IRB application in the process

1.6 Potential limitations of the proposed Procedures and alternative approaches

This study is limited by several factors. First, the use of the convenience sampling will

limit the generalizability of the study. Second, the use of the cross-sectional study design provides
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only a brief picture of the condition under study and does not permit causality and limits the
mediation assessment. Third, the use of self-reported measures to assess most variables in the study
increases the risk of bias. Fourth, variables will be measured according to the adolescents’
perspectives and not their parents. However, this study is interested in understanding adolescents’
perspectives. Lastly, it is possible we will have missing data as some adolescents may not be
interested in answering all questions. Actions to reduce limitations will be taken such as reminding
the adolescents that their truthful responses on the questionnaires are important to the study,
recruiting adequate sample size that would count for at least 20% missing data. The PI/RA will go
over the survey to make sure that there is no full section missing. A gift card of $20 will be given
to each participant once he/she completes the survey as reimbursement for their time.

Qualtrics survey application will be used to collect data. Qualtrics survey that is uploaded
to an iPad will be used to collect data from adolescents during their presence in the clinic, as it is
age-appropriate, practical, and less time-consuming. For participants who wish to complete the
survey but cannot stay in the clinic, they will have an option of receiving a link for the survey thru

email where they can complete data at home.

1.7 Research Participant risk and protection

The proposed project will recruit adolescents with T1D from Children’s Hospital of
Pittsburgh of UPMC. An IRB will be obtained from the University of Pittsburgh.

Risks to human subjects. Human Subjects Involvement, Characteristics, and Design:
Adolescents included in the study will provide assent and their parents will provide informed

consents. Adolescents who present for a follow up clinic visit will be screened for eligibility
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criteria. Inclusion criteria are: 1) adolescents (12-18 years); 2) diagnosis of T1D at least 1 year
prior to enrollment; and 3) able to read/speak English. Adolescents with comorbid conditions
affecting cognitive abilities will be excluded from the study. Inclusion of special classes: Since
adolescents are considered vulnerable population, informed consent will be obtained from their
parents to protect them, and an assent will be obtained from adolescents. Sources of Materials:
The proposed study will collect data from participants using Qualtrics offline application. Qualtrics
is web-based service that is approved and maintained by the University of Pittsburgh, and all data
are protected. The PI will have access to the data through secure access. In addition, all data for
this study will be maintained by the data manager/systems analyst. All study data are backed up
on a nightly basis and the collected data will be exported, processed, and delivered to the PI.
Delivery will be done via a secure, password protected web link that will allow the data manager
to download the file. Potential Risks: Burden of the participants and breach of confidentiality is
a minimum risk for this study.

Adequacy of Protection against Risks. Recruitment and Informed Consent: The
informed consent and assent will include information about the purpose of the study, potential
risks and benefits, confidentiality of the data, and the participant’s right to withdraw at any time
without any consequences. Parents and adolescents will receive an explanation of the study details
including risks and benefits and will be given an opportunity to ask any questions.

Protections against Risk: There is no potential identified risk from participating in this
study. To reduce the burden of collecting data from adolescents, questions will be developed using
Qualtrics offline application on an iPad. The iPad will be handled to the participant during their
waiting time in the clinic to answer the questions. Using an iPad to collect data is age-appropriate

and will decrease the required time. To reduce the risk of breach of confidentiality, a master list
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that identifies participants will be created and will be placed in a locked drawer in a locked office
in a locked department in the School of Nursing at University of Pittsburgh. Identifying data will
not be attached to the data available for analysis. No subject identifiers other than the subject's
assigned unique identifier will be contained in any of the electronic data files. Hard copies of data
with only study, subject, and site identifiers will be stored in locked cabinets. In case of technical
problem in the secured access website, finalized datasets are stored on the secure centralized server
housed and maintained at an offsite 24/7 network operations facility at the University of Pittsburgh.
Each record is keyed by study, subject, and administration date.

Potential Benefits of the Proposed Research to Human Subjects and Others.
Participants are likely to receive no direct benefit from taking part in this study. However, their
participation may eventually lead to development of mindfulness-based intervention to help
adolescents with T1D to have better psychological health, diabetes management, and glycemic
regulation.

Importance of the knowledge to be gained. The data generated from this project will
answer questions regarding the role of trait mindfulness in psychosocial variables and diabetes
related outcomes. This area of investigation has only minimally been investigated among
adolescents with chronic diseases particularly adolescents with diabetes. It may pave the way to
establish Mindfulness Based Interventions among adolescents with T1D.

Data Safety Monitoring Plan. This is not a clinical trial; however, a data safety
monitoring committee composed of student’s mentors to review the collection and integrity of
data.

INSTITUTIONAL REVIEW BOARD (IRB) STATUS: Ethical approval is pending.
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1.8 Publications

Publications, manuscripts (submitted or accepted for publication), abstracts, or other

printed materials directly relevant to the proposed research are included.

Papers

a. Abujaradeh, H., Safadi, R., Kahle, C. T., Sereika, S. M., and Cohen, S. M. (2018).
Mindfulness-Based Interventions among Adolescents with Chronic Diseases in Clinical Settings:
A Systematic Review. Journal of pediatric health care: official publication of National Association
of Pediatric Nurse Associates & Practitioners. doi:10.1016/j.pedhc.2018.04.001

Abstracts

b. Abujaradeh, H., Colaianne, B., Roeser, R., and Galla, B. (2018). Measuring
Adolescents” Mindfulness: Psychometric Properties of 20-item Five Facet Mindfulness
Questionnaire. The 2019 Biennial Meeting of the Society for Research in Child Development
2019, April [Submitted abstract]

c. Abujaradeh, H., Helgeson, V., Cohen, SM., and Sereika, SM. (2018). Shared
Responsibility Moderates Relations between Psychological Distress and Self-Care among
Adolescents with T1D. The 78th annual conference of the American Diabetes Association 2018,
June. [Poster presentation and selected for moderated posters session]

d. Abujaradeh, H., Sereika, S. M., Cohen, S. M., and Helgeson, V. (2018). Does Gender
Moderate the relations between Shared Responsibility and Health Outcomes among Adolescents
with T1D? The 78th annual conference of the American Diabetes Association 2018, June.
[Abstract]

e. Abujaradeh, H., Kahle, C. T., Klem, M. L., and Cohen, S. M. (2017). Mindfulness-
Based Interventions among Adolescents with Chronic Diseases in Clinical Settings: A Systematic
Review. STTI 44th Biennial Convention 2017, November. [Abstract]
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2.0 Changes to the Proposed Project

2.1.1 Changes to Specific Aims

Exploratory Aim 5 was to explore the association between trait mindfulness and implicit
bias toward chronic disorder. Due to unavailability of implicit bias test to measure implicit bias
toward chronic disorder in the literature ("Project Implicit. Preliminary Information,”) and our
inability to create a tool to measure it, the review of the literature yielded stigma toward chronic
disorder concept being looked at in the literature. Stigma toward chronic disorder means the
prejudice, stereotyping, and discrimination individual has toward people living with chronic
disorder (Earnshaw, Quinn, & Park, 2012). Thus, this aim was changed to explore the association

between trait mindfulness and stigma toward chronic disorder.

2.1.2 Changes to the Used Instruments

2.1.2.1 Changes to Children Depression Inventory (CDI)

After consulting with a psychologist, Children Depression Inventory (CDI) was replaced
with Patient Health Questionnaire 9-Teens (PHQ-9-Teens) as the latter is available to the public
and does not need to be purchased. PHQ-9-Teens is a 9-item self-report measure screens for
depression and severity of depressive symptoms in adolescents. The PHQ-9-Teens demonstrated
adequate reliability (Cronbach’s o>.80) and validity in adolescents (Ganguly et al., 2013; Iturralde

etal., 2017).
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2.1.2.2 Changes to Revised Children’s Manifest Anxiety Scale (RCMAS)

After consulting with a psychologist, the Revised Children’s Manifest Anxiety Scale

(RCMAS)(Stark & Laurent, 2001) was replaced with Generalized Anxiety Disorders 7-item

Scale (GAD- 7) (Spitzer, Kroenke, Williams, & Léwe, 2006). The GAD is available to the public

and does not need to be purchased. The GAD-7 contains the 7 items measure anxiety symptoms

on 4-point Likert scale from “O=not at all sure” to “4=nearly every day”. The scale has
demonstrated adequate reliability and validity in adolescents (Mossman et al., 2017; Spitzer et al.,

2006).

2.1.2.3 Changes to Implicit Association Test (IAT) Questionnaire

The Implicit Association Test (IAT) Questionnaire (Greenwald et al., 1998) was not used
in the study as the exploratory specific aim 5 has changed to include stigma toward chronic
disorder. Thus, the Chronic Illness Anticipated Stigma Scale (CIASS) (Earnshaw et al., 2012) was
used instead. The CIASS includes three subscales, measuring the extent to which participants
anticipate to show stigma (i.e., prejudice, stereotyping, and discrimination) for friends and family
members as well as other students with chronic disorder, and anticipated stigma healthcare workers
toward people with chronic disorder. Items included ‘I would blame friend/ family member who
have chronic disorder for not getting better’ (friends and family subscale), ‘you will prefer not to
work with student who have chronic disorder’ (student subscale) and ‘A healthcare worker will
give you poor care’ (healthcare subscale). Participants responded to items on a scale from 1 (very
unlikely) to 5 (very likely). Average for CIASS and its subscales were calculated with higher
scores indicating higher (worse) levels of anticipated stigma toward chronic disorder (subscales:
friends, family, healthcare providers). The scale was modified by changing the question toward

adolescents. Item 5 was developmentally inappropriate and deleted.
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2.1.2.4 Changes to Socioeconomic Status Measure

Due to the infeasibility of applying the Hollingshead Four Factor Index (Hollingshead,
1975), maternal and paternal education were used a proxy of Socioeconomic Status.(Entwislea &
Astone, 1994; Jalovaara & Andersson, 2018) The options of each education variable were
collapsed into two main categories: 1) graduated from college (e.g., standard college or
university graduation, graduate professional training), and 2) did not graduate from college (i.e.,
school, some college or at least one year of specialized training). Descriptive data was provided
for all levels of education and the collapsed two categories were used in correlations and
regression models analyses. Furthermore, because there were missing data on the presence of

insurance and its type, it was not used as an indicator of SES.

2.1.3 Changes to the Statistical analysis plan

2.1.3.1 Specific Aim 2

Compare levels of trait mindfulness (high vs. low) and experience of mindfulness practices
(having experience vs. no experience of mindfulness meditation, mindful yoga, body scan) on
adolescents’ demographic (age, gender, socioeconomic status, and race) and clinical (duration of
diabetes, use of insulin pump, and use of continuous glucose monitoring) characteristics and bio-
behavioral variables among adolescents with T1D,;

The plan was to used median split based on CAMM total scores to establish low and high
mindfulness groups. Instead, a validated clinical cutoff of 24 was used from the literature to

identify adolescents with high and low mindfulness(Oppo et al., 2019)
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3.0 Overview of the Study

The purpose of this study was to describe trait mindfulness and its practices (Aim 1);
compare adolescents’ demographics, clinical, and bio-behavioral variables based on trait
mindfulness levels and experience of mindfulness (Aim 2); examine the association of trait
mindfulness with psychosocial and bio-behavioral variables among adolescents with T1D (Aim 3
and 4); explore the association between stigma toward chronic disorders (Exploratory Aim 5) and
explore the moderating/mediating role of share responsibility with mindfulness and bio-behavioral
variables (Exploratory Aim 6). Two data-based papers directly related to the aims of this
dissertation have been or will be submitted to peer-reviewed journals: Journal of Pediatric Health
Care and Pediatric Diabetes. The first manuscript, entitled “Trait Mindfulness and Mindfulness
Practices in Adolescents with Type 1 Diabetes: Descriptive and Comparative Study” was a
descriptive study of trait mindfulness and mindfulness experience in adolescents with T1D and
comparative study between adolescents with low/high levels of mindfulness and with and without
mindfulness experience (See section 4). The second manuscript, entitled “The Association of
Mindfulness with Psychosocial and Bio-behavioral Variables in Adolescents with Type 1 Diabetes
(T1D)” is a correlational study exploring the association between trait mindfulness and
mindfulness facets with psychosocial and bio-behavioral variables (See section 5).

Exploratory aim 5 examined the association between mindfulness and stigma toward
people with chronic disorder in adolescents with T1D. The findings are presented under Results
(See section 6.1).

Exploratory aim 6 examined the mediating and moderating role of share responsibility on
the relationships between mindfulness and bio-behavioral variables. The findings are presented
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under Results (See section 6.2). Moreover, the mediating role of shared responsibility was
presented in a poster presentation at the 2021 American Diabetes Association (ADA)- Virtual
meeting (APPENDIX D).

In addition to the two data-based publications/manuscripts directly related to the aims of
this study, additional two articles to support the need for conducting this study were published
during the course of PhD training and_copies/links are provided in Appendices (C and D). The
first article, published in Journal of Pediatric Health Care, and entitled “Mindfulness-based
interventions among adolescents with chronic diseases in clinical settings: a systematic review”
summarizes state of science of the effectiveness of mindfulness-based interventions delivered in
clinical setting to adolescents with chronic disorders. This study provided preliminary data to
support the scientific premise of the proposed study and identified a gap in studies examining
mindfulness-based interventions in adolescents with chronic physical disorders in general and
adolescents with T1D in particular (Appendix A).

The second article, published in the International Journal of Behavioral Development and
entitled “Evaluating a short-form Five Facet Mindfulness Questionnaire in adolescents: Evidence
for a four-factor structure and invariance by time, age, and gender” examined factor structure,
invariance by time, age, and gender, psychometric properties, of a short form of the Five Facets
Mindfulness Questionnaire (FFMQ) among North American Adolescents, and provided initial
support to the use of the short-form FFMQ in this dissertation to examine mindfulness facets in

adolescents with T1D (Appendix B).
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4.0 Data Based Manuscript: Trait Mindfulness and Mindfulness Practices in Adolescents

with Type 1 Diabetes: Descriptive and Comparative Study

(Under review in the Journal of Pediatric HealthCare)

4.1 Abstract

Introduction: Study describes mindfulness (trait and practices) and compares levels of
trait mindfulness (low/high) and practices (yes/no) on demographic, clinical characteristics and
diabetes-related outcomes among adolescents with type 1 diabetes(T1D).

Methods: Adolescents completed a survey on demographics, clinical data, trait
mindfulness/practices, and diabetes self-management (DSM). Glycemic regulation(Alc) from
medical record. T-tests and Chi-square tests were applied for comparative analyses.

Results: 129 adolescents (12-18yrs; 59% male; 88% white) reported moderately high
levels of mindfulness (31t 8,range=10-40). One third (30%) reported having experience with
mindfulness practices (formal, informal, and religious). Adolescents who reported higher levels of
trait mindfulness had higher insulin pump usage (p=0.05), and less diabetes-specific stress
(p=0.010), greater DSM (p<0.01) and less Alc (p=0.01). Adolescents who reported more types of
mindfulness practices had greater DSM scores.

Discussion: Adolescents with higher levels of trait mindfulness and with more types of
mindfulness practices had higher DSM. Introducing mindfulness training tailored to adolescents

with T1D should be examined.
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4.2 Introduction

Type 1 diabetes (T1D) is one of the most common chronic diseases in childhood and it is
associated with physical and psychological complications (American Diabetes Association, 2021).
Adherence to diabetes self-management (DSM) and achieving optimal glycemic regulation (Alc)
are the keys to prevent diabetes long-term complications. Adolescents with T1D experience stress
specifically related to living with diabetes as well as general stress related to their growth and
development, school, family stressors, and social life, which can lead to physiological and
psychological sequalae (Chao et al., 2016) (Hilliard et al., 2016). Stress has a direct effect on
glycemic regulation through its impact on cortisol and increasing hepatic glycogen production and
insulin resistance (McEwen, 1998), and indirect effect as it interferes with adolescents’ DSM
behaviors (Helgeson etal., 2010). Stress can lead to poor DSM and suboptimal glycemic regulation
(Chao et al., 2016). Mindfulness has been identified as protective factor against the influence of
stressful events on emotional well-being (J. van Son et al., 2015) and is associated with positive
psychological and physical wellbeing (Loucks et al., 2016; J. van Son et al., 2015). Understanding
the mechanisms that amplify or buffer stress is important to strengthen individual’s ability to
respond adaptively to stress, adhere to DSM behaviors, and promote optimal glycemic and other
health outcomes.

Mindfulness is defined as the nonreactive awareness of the current experience, regardless
if this experience is positive, negative, or neutral (Kirk Warren Brown & Richard M Ryan, 2003).
It involves attentive awareness to the present moment while adopting a nonjudgmental and

accepting manner. Trait mindfulness refers to the natural tendency to be mindful in daily life. Trait
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mindfulness varies naturally across individuals, irrespective of mindfulness training (Kirk Warren
Brown, Ryan, & Creswell, 2007), but can be cultivated through mindfulness training (Kirk Warren
Brown et al., 2007). The application of mindfulness is growing rapidly and it is offered in different
ways by different research teams in clinical and non-clinical settings including schools, work,
community settings (Creswell, 2017). Mindfulness interventions programs are designed to
improve broad range of psychological and physiological health-related outcomes (Creswell,
2017). Mindfulness practices reduce stress and improve coping skills by bringing in mindfulness

core concepts of attention and non-judgmental attitude (Jon. Kabat-Zinn, 2003). Formal

mindfulness practices include body scan, mindfulness meditation, mindful breathing, and mindful

yoga; and informal mindfulness practices include mindful walking, mindful eating, and mindful

showering. Mindfulness-Based Stress Reduction program is an example of curriculum that uses
these different practices types (Jon. Kabat-Zinn, 2003). In addition, religious and spiritual
traditions offer contemplative and meditative practices and techniques to improve mental and
physical being (Plante, 2008) such as prayers, mantras, and chants (Garrison & Burklo).

Regarding individuals with T1D and T2D, mindfulness-based interventions have moderate
effect size in reducing stress and slightly improving Alc (N=841 adults, age> 18 years) (Ni, Ma,
& Li, 2020), and are associated with improvement in DSM in adults with T2D (N=81) (Gregg et
al., 2007). In addition, preliminary findings from older adolescents and young adults with poorly
controlled T1D (N=10, mean age=18.6, SD=1.2, range=16-21 years) suggested that mindfulness-
based intervention reduces stress and improves blood glucose levels (Ellis, Carcone, Slatcher, &
Sibinga, 2018).

Supporting evidence suggests that trait mindfulness is associated with positive health-

related outcomes among adults with diabetes as well as healthy and chronically ill adolescents.
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Trait mindfulness showed protective characteristic against the influence of stressful events on
emotional wellbeing in adults with diabetes (N=666; T1D = 45 % and T2D = 55%; mean age=55,
SD=14 years). Additionally, trait mindfulness was identified as a significant predictor of DSM
(B=0.213, .2; p=.024) in a cross-sectional study in 130 adults with T2D (J. Brown, 2014). In
another study among young adults with T1D (N=423; age=19-31 years ), higher mindfulness was
significantly associated with lower Alc only among the oldest group (27-31 years)(Nagel et al.,
2020). Furthermore, a study from the general population (n=399) found that individuals with high
levels of trait mindfulness were more likely to have normal plasma glucose levels than those with
lower levels of trait mindfulness (prevalence ratio= 1.42; 95% CI:1.08-1.87) (Loucks et al., 2016).
Although evidence is limited in adolescents with chronic disorders, higher levels of mindfulness
were associated with less asthma-specific stress and better asthma-related QoL in adolescents with
Asthma (N=94, mean age=16.3, SD=1.2, range=14-18 years) (Cillessen et al., 2017) and less
psychological distress in adolescents and young adults who finished cancer treatment (N = 76;
mean age =18.5, SD =3.4 years) (Patterson & McDonald, 2015).

In summary, mindfulness has demonstrated positive effects on health outcomes and quality
of life in different populations. However, there is a paucity of evidence about trait mindfulness and
mindfulness practices (i.e., the rates and characteristics of adolescents who engaged in mindfulness
practices) in younger adolescents with T1D. To improve health outcomes and well-being of
adolescents with T1D, it would be beneficial to understand how this trait is naturally distributed
and how it relates to their demographic and clinical characteristics and diabetes-related outcomes.

Therefore, in adolescents with T1D, this study aims to 1) describe trait mindfulness (overall
distribution) and mindfulness practices (presence, duration, and use of apps); 2) compare trait

mindfulness (High, Low) with demographic (age, gender, and socioeconomic status) and clinical
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(duration of diabetes and use of insulin pump) characteristics, and diabetes-related outcomes
(diabetes-specific stress, DSM and Alc); and 3) compare mindfulness practices (Yes, No) with

demographic and clinical characteristics, and diabetes-related outcomes.

4.3 Methods

4.3.1 Design

This is a descriptive, comparative, cross-sectional study of a convenience sample of
adolescents with T1D. The study was conducted at the Pediatric Endocrinology Clinic at

Children’s Hospital of Pittsburgh.

4.3.2 Procedures

Ethical approval was obtained from the University of Pittsburgh Institutional Review
Board. Study staff (i.e., primary investigator and research assistant), with assistance from
healthcare providers (i.e., physicians, physician assistants, nurse practitioners, nurses, and certified
diabetes educator) at the clinic, recruited adolescents with T1D to participate in the study.
Potentially eligible participants were identified and approached by study staff and healthcare
providers to see if they were interested in the study. The study staff screened interested participants
for eligibility, explained the study in detail, and obtained assents and informed consents from
adolescents and their parents. Inclusion criteria were: 1) being an adolescent aged 12-18 years, 2)

having a diagnosis of T1D at least one year prior to enrollment, and 3) being fluent in English.
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Exclusion criteria were having disabilities that affecting cognitive functions such as autism.
Approximately 75% of patients who were approached agreed to participate in the study.

Enrolled participants completed a survey on demographic and clinical characteristics and
study variables via a secure Qualtrics App on a tablet computer during follow-up routine visits.
For participants who could not complete the survey during their clinic visit, a link was sent via

email/text message so they could complete the survey at their convenience.

4.3.3 Measures

Demographic and clinical characteristics. Demographic data included gender (male,
female), race (White, African American, Asian, American Indian/Alaska Native, Native
Hawaiian/Pacific Islander), age (years), and maternal and paternal education: 1) graduated from
college (i.e., college or university graduation, graduate professional training), 2) did not graduate
from college (i.e., unknown education, grade 9 or less, grade 10 or 11, high school, some college
or at least one year of specialized vocational training) were used as a proxy of socioeconomic
status (SES) (Entwislea & Astone, 1994; Jalovaara & Andersson, 2018). Clinical characteristics
included duration of diabetes (years), use of insulin pump (yes, no), and use of continuous glucose
monitoring (CGM; yes, no).

Trait Mindfulness. Participants completed the 10-item Child and Adolescent Mindfulness
Measure (CAMM) (Greco et al., 2011). The CAMM assesses adolescent’s trait mindfulness and
describes adolescents’ tendency to be attentive of the present moment while having non-
judgmental attitude to the experience. Items were rated on a 5-point Likert ordinal scale from
“O=Always true” to “4=Never true.” Total scores range between (0-40) with higher scores
indicating greater levels of trait mindfulness. A clinical cut off point of 24 has been validated in
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adolescents (N = 1336; age=11-18 years), and it indicates low or poor mindfulness (Oppo et al.,
2019). Items reflect attention and attitude of non-judgmental acceptance (e.g., “At school, I walk
from class to class without noticing what I’'m doing”, “I think that some of my feelings are bad
and I shouldn’t have them” and “I think about things that have happened in the past instead of
thinking about things that are happening right now’’). The CAMM demonstrated strong reliability
(Cronbach’s a. = 0.89) within our sample. We used the clinical cutoff of 24 (Oppo et al., 2019) to
establish low and high mindfulness groups. The low mindfulness group included 29 participants
and the high mindfulness group included 100 participants. The continuous CAMM score was used
to describe trait mindfulness natural distribution.

Mindfulness Practices. Participants were asked if they had mindfulness experience (yes,
no). If they answered “yes,” they were asked about the types of mindfulness practices:1) formal
such as breathing, body scan, mindfulness meditation, and mindful yoga, 2) informal such as
mindful walking and mindful showering, and 3) religious such as prayer and mantras; duration: 1)
less than three months, 2) 3-12 months, and 3) more than 1 year; and the use of mindfulness apps:
(yes, no). Those who checked using mindfulness app were asked for the name of the app.
Participants were classified into (practicing mindfulness =1, not practicing mindfulness =0).
Furthermore, participants were categorized if they have one or more than one type of mindfulness
practices (if participant checked more one type).

Diabetes-Specific Stress. Adolescents completed the 10-item Diabetes Stress Questionnaire for
Youths (DSQY)-Short Format (A.M. Delamater et al., 2017). The DSQY-SF measures adolescents’
perceived stress related to diabetes and it asks participants to rate how stressful the situations in the current
time on a 4-point Likert scale “0=1" to “3=very much.” The total score ranges between 0 and 30 with higher

scores representing higher levels of perceived diabetes-specific stress. The DSQY-SF has an adequate
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internal consistency (Cronbach’s a=.79), and good validity (A.M. Delamater et al., 2017). The scale
demonstrated adequate reliability (Cronbach’s oo = 0.81) within our sample.

Diabetes Self-management (DSM). Adolescents completed the 15-item Self-Care
Inventory- Revised (SCI-R) (Weinger, Butler, Welch, & La Greca, 2005). The SCI-R assesses
how well individuals follow treatment recommendations for managing diabetes, such as glucose
testing, insulin administration, diet, exercise, and other diabetes-related behaviors. Items were
answered on a 5-point Likert scale from “1= Never do it” to “5=Always do this as recommended.”
For scoring, items were averaged and converted to a 0- to 100-point scale with higher scores
indicating higher levels of DSM (Weinger et al., 2005).

Glycemic regulation. Alc is a standard index of long-term glycemic regulation and it
represents an objective measure of average blood glucose over the last two to three months
(American Diabetes Association, 2021). Alc at point-of-care was obtained from the medical
record for the same day of the survey completion. According to the ADA guidelines, Alc level is
less than 6% of total hemoglobin in healthy people and should be maintained below 7.0% among

children and adolescents with T1D (53 mmol/mol) (American Diabetes Association, 2021).

4.3.4 Analytic Approach

Data analyses were carried out using IBM® SPSS®, version 27 (SPSS). Data were
screened for normality and outliers by major grouping variables (trait mindfulness [high vs low]
and presence of mindfulness experience [yes vs. no]). Descriptive data (mean, standard deviation,
frequency, and percentages) were provided. Low and high mindfulness groups were established
based on clinical cutoff of 24 of CAMM total scores. To examine the difference between

adolescents with high and low levels of trait mindfulness, two-sample t-tests and Chi-square tests

65



of independence were conducted on continuous (age, duration of diabetes, CAMM scores,
diabetes-specific stress, DSM scores, Alc) and categorical (gender, SES, use of insulin pump and
CGM) variables, respectively. Mann-Whitney test was used if the data was not normally
distributed. Fisher’s exact test was reported if expected value (cell count) was less than 5%. To
compare adolescents based on the presence of mindfulness experience (yes vs. no), two-sample t-
tests and Chi-square tests of independence were conducted on continuous (age, duration of
diabetes, CAMM scores, DSM scores, Alc) and categorical (gender, SES, use of insulin pump and
CGM) variables, respectively. Further comparative analyses in the subset of participants who
reported having mindfulness experience were conducted. To compare between participants who
have one type of mindfulness practices versus more than one type, we conducted two-sample t-
tests and Chi-square tests of independence on continuous and categorical variables, respectively.
Finally, Chi-Square test of independence was conducted to examine the association between high

and low trail mindfulness and the presence of mindfulness practices.

4.4 Results

4.4.1 Participant Characteristics

A total of 129 adolescents self-selected to participate in this study. More than half of the
sample were male (59%; n=76) and the majority was White (88%; n=114), which is representative
of the population seen in the clinic under age 18 years, whereby 55% are females and 88% are
White. Age ranged from 12 to 18 years (Mean=14.9, SD=1.8) and duration of diabetes ranged

from 1 to 17 years (Mean=7.1, SD=4.8). More than half of the sample used insulin pump (60.5%;
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n=78) and around two-third of the sample used CGM (67.4%, n=87), which tends to be higher
than the usage in this clinic population. Participants reported moderate level of DSM (70.3+13.7,
range=33-100). Participants had an average Alc of 8.35+1.68%, with 17% (n=22) participants met
ADA glycemic goal and 83% (n=107) who did not meet ADA goal. Demographic and Clinical

Characteristics for participants are presented in Table 2.

Table 2 Demographic and Clinical Characteristics (N=129)

Characteristic N(%0) M (SD) Ml?r?-nl\%lzx
Age, years 14.9+1.8 12-18
Gender
Female 53 (58.9)
Male 76 (41.1)
Race/Ethnicity
Caucasian 115 (88.5)
Minorities
AA 9(6.9)
Asian 1(0.8)
Al/AN 4(3.1)
NH/PI 1(0.8)
Maternal education as a proxy
of SES
Completed college 64 (49.6)
Did not complete college 65 (50.4)
Paternal education as a proxy
of SES
51(39.5)

Completed college
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Table 2 (continued)

Characteristic N(%0) M (SD) Range
Min-Max
Did not complete college 78 (60.5)
Living situation
Both parents 81 (62.8)
One parent 24 (18.6)
Mother 21 (16.3)
Father 3(2.3)
Parent/stepparent 20 (15.5)
Grandparent/others 4(3.1)
Diabetes duration, years 7.09+3.8 1-16
Alc, % 9.0+£1.9 5.4-14
Insulin pump use
Yes 78 (60.5)
No 51(39.5)
CGM use
Yes 87 (67.4)
No 42 (32.6)

Note. AA: African American; AI/AN: American Indian/ Alaska Native; NH/PI: Native Hawaiian/ Pacific Islander;
SES: socioeconomic status; CGM: continuous glucose monitoring; DSM: Diabetes self-management SCI: Self-Care
Inventory

fGrandparent: 15 participants lived with their grandparents in addition to their parents/stepparents. These mentioned
here lived with their grandparent(s) as a primary caregiver.

Adolescents reported moderate levels of mindfulness on the CAMM with a mean score of
30.67+8.01 (range=10-40). Participant responses on the CAMM scale were negatively skewed
with most participants reporting high scores of mindfulness (Skewness= -0.683+0.213; Kurtosis=
-0.420+0.423) and there were no outliers.

Approximately one third of the participants (30%; n=38) reported having at least one type
of mindfulness practice. Of these, 66% had formal mindfulness experience, 50% had informal

experience; and 42% reported practicing mindfulness for more than 1 year. Eight participants
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(21%) reported using popular mindfulness apps such as Headspace, Calm, and YouTube videos.
One participant reported using Pokémon go (Kosa & Uysal, 2018; Urwin & Flick, 2019) as a

mindfulness apps. See Table 3 for description of mindfulness practices.

Table 3 Description of Mindfulness Practices in Adolescents with T1D (n=38)

Mindfulness n (%)
Mindfulness type
Formal 25 (65.8)
Informal 19 (50.0)
Religious 4 (10.5)
Two types of mindfulness practices 10 (26.0)
Formal and informal 8 (21.0)
Formal and religious 2 (5.0)
Mindfulness duration
< 3 months 17 (44.7)
3-12 months 5(13.2)
> 1 year 16 (42.1)

4.4.2 Comparative analyses based on Trait Mindfulness (Low Versus High)

The low mindfulness group included adolescents who scored 24 or less on the CAMM
(18.8+4.4; n=29) and higher mindfulness group included those who scored more than 24
(34.1+4.9; n=100). A comparative (trait mindfulness high vs. low) statistics for all study variables
are presented in Table 4. Regarding participants’ characteristics, there were no significant
differences between the two mindfulness groups on age, gender, and maternal and paternal

education (all ps >0.05).
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Regarding clinical characteristics, there was significant difference between high and low
level mindfulness groups on the use of insulin pump ()?1(n=129)=7.95, p=0.005), with the high
mindfulness group reported higher use of insulin pump (67.0%) in comparison to 37.9% of the
low mindfulness group who reported using insulin pump. There were no significant differences
between high and low level mindfulness groups on duration of diabetes (t(127)= 1.079, p=0.282)
and use of CGM (y%1(n=129)= 1.326, p=0.250).

Regarding diabetes-related outcomes, adolescents in the high trait mindfulness group, in
comparison to adolescents in the low mindfulness group, showed less diabetes-specific stress
(t(127)=5.93; 16.2+4.8 vs. 22.7+6.4; p=0.010), greater DSM scores (t(127)=2.80; 72.1+13.3 vs.
64.2+13.4; p=0.006), and lower Alc (Mann-Whitney U=1008.5; n1=29, n2=100; p=0.013) with
Alc median of 8.0 for the high mindfulness group versus 8.5 for the low mindfulness group.
Adolescents in the two groups did not differ in achieving ADA goal for glycemic regulation

(x*1(n=129)=2.9, p=0.781).
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Table 4 Comparative Analyses by Trait Mindfulness Levels (High vs Low)

Characteristic ((’)\lv:elrzaél) Minld_l?l\JAIIness Ming}grllness pvalue
(n=29) (n=100)
Age, years' 14.9+1.8 14.9+1.9 15.0+1.8 0.402
Maternal education as a proxy of SES 314
Completed college 64 (49.6) 17 (58.6) 48 (48.0)
Did not complete college 65 (50.4) 12 (41.4) 52 (52.0)
Paternal education as a proxy of SES 818
Completed college 51(39.5) 17 (58.6) 61 (61.0)
Did not complete college 78 (60.5) 12 (41.4) 39 (39.0)
Gender 0.186
Female 53 (58.9) 15 (51.7) 38 (38.0)
Male 76 (41.1) 14 (48.3) 62 (62.0)
Alc, %S 9.0+1.9 8.5 3 0.013
Alc, % 781
<% 22(17.1) 4(13.8) 18 (18.0)
>7% 107 (82.9) 25 (86.2) 82 (82.0)
DSQ 17.7+5.8 22.7+6.4 16.2+4.8 <.001
Diabetes duration, years’ 7.09+3.8 6.4+4.0 7.2+3.8 0.282
Insulin pump use 005
Yes 78 (60.5) 11 (37.9) 67 (67.0)
No 51(39.5) 18 (62.1) 33 (33.0)
CGM uset 0.250
Yes 87 (67.4) 17 (58.6) 70 (70.0)
No 42 (32.6) 12 (41.4) 30 (30.0)
DSM (SCI) 57.2+8.2 64.2+13.4 72.1413.3 0.006
Mindfulness (CAMM) 30.67+8.01 18.8+4.4 34.1+4.9 <.001
Mindfulness practices* 0.802
Yes 38 (29.5) 8 (27.6) 30 (30.0)
No 91(70.5) 21 (72.4) 70 (70.0)

Note. SES: socioeconomic status; DSQ: Diabetes Distress Questionnaire; CGM: continuous glucose monitoring; DSM: Diabetes self-

management SCI: Self-Care Inventory; CAMM: Child and Adolescent Mindfulness Measure
T Statistics for continuous type variables are reported as Mean+SD

i Statistics for categorical variables are reported as n (%)

§ Statistics for continuous type variables are reported as Median
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4.4.3 Comparative Analyses Based on Mindfulness Practices

There were no significant differences between those who reported practicing mindfulness
versus those who reported not practicing mindfulness on any demographic or clinical
characteristics (P>0.05). Mindfulness practices were not significantly different between males and
females (y?1(n=129)=1.769, p=0.148) with male participants representing half of adolescents with
mindfulness experience (n=19, 50%) and two third (n=57; 62.6%) of those with no experience.

Regarding diabetes related-outcomes, there was no significant difference based on the
presence of mindfulness experience in diabetes-specific stress, DSM or Alc. Further analyses
among adolescents with mindfulness experience (n=38) showed that those with more mindfulness
practices types reported higher DSM scores than those with one type of practices (1(36)=2.17,
p=0.037; 80.0+12.3 vs. 70.7+12.8, respectively).

There was no significant difference in low and high trait mindfulness levels by having or
not having mindfulness practices (x1(n=120) = 0.063, p=0.802). The distributions of adolescents who
reported having mindfulness practices were very similar in the low and high trait mindfulness

groups (27.6%, 30.0%, respectively).

4.5 Discussion

In this study, we described trait mindfulness and practices and compared demographic and
clinical characteristics as well as diabetes-related outcomes based on trait mindfulness and
practices in adolescents with T1D. The mean score of trait mindfulness was moderately high

(30.748.0), which is numerically higher than mindfulness scores measured by CAMM in previous
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studies of other populations including adolescents and young adults who finished cancer treatment
(n=76; 27.5+8.9) (Patterson et al., 2015) and adolescents from community sample (n= 560;
28.60+6.33) (de Bruin, Zijlstra, & Bogels, 2014). The CAMM can only measure trait mindfulness
in youth, which prevents comparing mindfulness scores in adolescents with adults with T1D and
T2D. However, van Son et al., (2015) reported that mindfulness scores were higher in a sample of
adults with T1D and T2D compared to a sample of individuals with mild to moderate symptoms
of anxiety or depression (J. van Son et al., 2015). It is possible that individuals with diabetes tend
to be more attentive than other populations in order to adhere to complex daily DSM behaviors.
Around one third of the participants (30%) had mindfulness practices including formal,
informal and religious mindfulness practices. This rate is higher but close to the rates of self-
reported meditation practice in a community sample of adolescents (24%)(Petter et al., 2013).
However, it was less than self-reported meditation experience (64%) in a baseline data from
healthy but stressed adolescents who were enrolled in a five-day, intensive meditation retreats (B.
M. Galla, 2016). Of note, the mentioned two studies took additional efforts to recruit adolescents
with mediation experience (Petter et al., 2013) or recruited adolescents who had an interest in
meditation training (B. M. Galla, 2016). The nature of the included sample could explain the
difference in the rates of mindfulness experience between this study and the intensive meditation
retreats study. While both studies included adolescents who are at risk for stress, the adolescents
in the intensive meditation retreats recruited adolescents who had interest in meditation training
(B. M. Galla, 2016), in comparison to our participants who were randomly recruited in this study.
Additionally, the relatively high rate of adolescents who had mindfulness experience in our sample
might be indicative that mindfulness interventions are getting more popular to populations with

chronic disorders who need psychological support such adolescents with T1D. Moreover, many
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schools have been incorporating mindfulness in wellness initiatives (Zenner et al., 2014), thus it is
possible that adolescents in our sample have been exposed to some mindfulness classes or training
in schools.

Regarding demographic and clinical characteristics, adolescents with higher levels of trait
mindfulness reported higher use of insulin pumps. Other than this, there were no significant
differences on any demographic and clinical characteristics based on trait mindfulness or
mindfulness experience. While our findings are consistent with a community sample of
adolescents where there were no differences between regular meditators and nonmeditators on age
(Petter et al., 2013), they do not align with their findings that more females were in the regular
meditator group compared to males (females = 18, males = 3, y%1 = 3.83, P = .05) (Petter et al.,
2013). Also, this is inconsistent with a previous study where female adults had reported having
meditation experience more than male adults (Tomlinson, Yousaf, Vittersg, & Jones, 2018).
Although gender difference was not statistically significant in our sample, the percentage of
females who reported having mindfulness experience (36 %; 19 out 53 females) was higher than
males (25%; 19 out 76 males) similar to mentioned studies. Identifying demographic and clinical
characteristics of adolescents with low and high trait mindfulness, and with and without
mindfulness experience could help practitioners understand the distribution of trait mindfulness
and mindfulness practices, and help in targeting adolescents for mindfulness-based interventions.

Adolescents with higher levels of trait mindfulness had less diabetes-specific stress and
better DSM and glycemic regulation. This is consistent with a previous study in adolescents with
Asthma where higher levels of mindfulness were associated with less asthma-specific stress
(Cillessen et al., 2017). Additionally, our finding that adolescents who higher mindfulness levels

had better DSM is consistent with a previous cross-sectional study among 130 adults with T2D
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where adults with higher levels of mindfulness had higher levels of DSM (=.213, .2; P<.024)(J.
Brown, 2014). Moreover, our finding that adolescents who higher mindfulness levels had better
glycemic is consistent with Nagel et al., 2020 where they found higher mindfulness was
significantly associated with lower Alc only among young adults (27 to 31 years)(Nagel et al.,
2020).

On the other hand, there were no significant differences in diabetes-specific stress, DSM
and HA1c among participants with or without mindful experience. However, DSM scores were
significantly higher for those who reported having more than one type of mindfulness practices
compared to adolescents who reported having one type of mindfulness practices. This could reflect
that practicing more than one type of mindfulness practices (formal, informal, religious) could be
more beneficial than practicing a single form; and therefore, would require further investigation.
Furthermore, mindfulness-based interventions such as mindfulness-based stress reduction include
formal and informal mindfulness practices to reinforce the core concepts of mindfulness and
improves health-related outcomes (Jon. Kabat-Zinn, 2003).

There was no difference in trait mindfulness between adolescents with and without
mindfulness experience. While this seems to oppose the evidence that mindfulness can be
increased by mindfulness training, it is in line with other studies, for instance, findings of Petter et
al. (2014) where there was no significant difference in mindfulness scores between regular
meditator and nonmeditator in a community sample of adolescents (Petter et al., 2013). Possible
explanation for this finding could be that adolescents who reported having mindfulness experience
were not engaged enough to enhance trait mindfulness and gain benefits of mindfulness practice.
For example, Creswell in a review regarding mindfulness intervention (2017), has pointed out that

benefits of mindfulness training are based on the dosing of mindfulness practices and that brief
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mindfulness interventions (e.g., 5-10-min guided mindfulness inductions, 3-4-session
mindfulness meditation training) have small effect size, while larger doses of mindfulness
interventions, such as the 8-week mindfulness-based stress reduction program produce moderate-
to-large overall effects pre-post training (Creswell, 2017). In addition, it appears that individuals
could learn how to apply formal mindfulness to daily life stressors to have better coping (Creswell,
2017). In our sample, 11 (29%) adolescents out of 38, reported having informal mindfulness
experience without having formal or religious mindfulness practices. Furthermore, literature
suggested that the term “mindfulness” might have different meaning for meditators and non-
meditators as a possible explanation for the non-difference in trait mindfulness scores between
meditators and non-meditators (de Bruin et al., 2014; Greco et al., 2011){de Bruin, 2014 #7}. For
example, one would think of oneself as an attentive and nonjudgmental while practicing
mindfulness would increase one’s awareness of moments of mindlessness and inattentiveness.
This paper provides the first comprehensive description of mindfulness in adolescents with
T1D. We looked to both trait mindfulness and experience of mindfulness practices with
demographic and clinical characteristics, and diabetes-related outcomes. In addition, we used
clinically valid cut-off point to distinguish adolescents with low and high trait mindfulness groups
which is more useful to practitioners than using median split that has been used in previous studies
(Cillessen et al., 2017; Nagel et al., 2020). However, this study had several limitations. First, the
cross-sectional design of the study provides only a brief picture of the condition under study and
does not permit statements of causality. Second, the use of convenience sampling limits the
generalizability of the findings. Third, the included sample was racially homogenous, being almost
White, and had limited ethnic diversity; replication of the study with more racially and ethnically

diverse populations will enrich the literature and provide evidence for tailoring mindfulness-based
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interventions for diverse populations. Fourth, while we described experience of mindfulness
practices in adolescents with T1D, further exploration is needed of the providing resources such
as being part of the regular clinic visits or referral by healthcare provider, being offered in school
or community center, and the reasons motivating adolescents to practice mindfulness such as
coping, peer influence, or improving health would provide information on how to introduce
mindfulness to adolescents with chronic disorders. Gathering this information could identify how
adolescents were engaged in informal mindfulness practices such as reading article, social media,
or through school. Finally, we examined mindfulness in a general and non-disease specific
context; identifying which aspect of mindfulness is particularly beneficial to adolescents with T1D
could benefit tailoring mindfulness-based interventions to this population.

The findings appear to provide evidence that mindfulness could have implications for the
adolescents’ diabetes-specific stress, self-management of disease, and glycemic regulation.
Mindfulness appeared to be helpful to adolescents with T1D in our sample by mitigating stress
appraisal and thus improve adolescents’ adherence DSM or by enhancing their awareness and
nonjudgmental attitude to adhere to DSM behavior regardless of their feelings and thoughts. As
mentioned above, trait mindfulness can be enhanced through mindfulness-based interventions
(Kirk Warren Brown et al., 2007). Future studies could consider examining the inclusion of
mindfulness assessment at baseline psychological screening to depict adolescents” mindfulness
levels, identify those who with low levels of trait mindfulness to target patient-centered
mindfulness interventions. Furthermore, future mindfulness interventions research may target
adolescents with low levels of mindfulness to cultivate trait mindfulness and improve their

psychological and diabetes-related outcomes. Finally, these studies could lead to providing
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resources for healthcare professionals to share mindfulness training with adolescents with T1D to

help with diabetes-management and improve wellbeing.

4.6 Conclusion

In our sample, adolescents with T1D had mindfulness levels higher than reported in
adolescents from a community sample or with other chronic disorders. Approximately one third
of our sample had been exposed to some mindfulness practices. Diabetes-specific stress, DSM,
and glycemic regulation were better among adolescents who had high levels of trait mindfulness,
compared to those with lower levels of trait mindfulness. Additionally, DSM scores were better
among participants who reported having more than one type of practice, in comparison to those
with one type of mindfulness practices. This study provides preliminary evidence for future
research to examine the benefits of mindfulness-based interventions, such as mindfulness training,
delivered either as a complimentary stand-alone program or integrated with diabetes education

specifically for adolescents with T1D.
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5.0 Data Based Manuscript: The Association of Mindfulness with Psychosocial and the
Association of Mindfulness with Psychosocial and Bio-behavioral Variables in Adolescents

with Type 1 Diabetes (To be submitted )

5.1 Abstract

Background: In adolescents with type 1 diabetes(T1D), we examined the association of
trait mindfulness with psychosocial (stress, diabetes distress [DD], depressive symptoms, and
anxiety) and bio-behavioral (diabetes self-management[DSM] and Alc) variables, and examined
which mindfulness facet (Observing, Describing, Act with Awareness, Nonjudgement, and
Nonreactivity) is associated with these variables.

Methods: This cross-sectional, correlational study recruited adolescents (age=12-18
years) with T1D during diabetes clinic appointments. Participants completed measures on
mindfulness, stress, DD, depressive symptoms, and DSM using tablet computer. Alc was obtained
from medical records. Hierarchical multiple linear regression modeling and multivariate analyses
examined the associations of overall mindfulness and specific facets with psychosocial and bio-
behavioral, adjusting for demographic and clinical characteristics.

Results: Adolescents (n=129) had a mean age of 14.9+1.8 years; diabetes duration of
7.1+3.9 years; were 59% male; 88% white; and had Alc of 8.3+1.6. Mindfulness as a
unidimensional concept was associated with all psychosocial variables (p<.001) and DSM (p=
0.016). Mindfulness facets of Nonjudgement and Nonreactivity were significantly associated with
stress, diabetes distress, depressive symptoms, and anxiety (All Ps<0.01). Act with Awareness was
significantly associated with diabetes distress (p=0.044), depressive symptoms (p<.001), and
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anxiety (p<.001). Mindfulness facet Describe was positively significantly associated with stress
(p=0.026). Nonjudgment was positively significantly associated with DSM (p=0.015) and
Nonreactivity was positively significantly associated with Alc (p=.001).

Conclusions: Higher mindfulness was significantly associated with better psychosocial
variables and DSM. Associations between specific mindfulness facets and psychosocial and bio-
behavioral variables varied. Mindfulness-based interventions should target different mindfulness
facets to improve varied aspects of adolescents with T1D mental and physical health.

Keywords: Type 1 Diabetes; Mindfulness; Stress, Diabetes Distress; Depression Diabetes

Self-management; Glycemic regulation; Adolescent Health
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5.2 Introduction

Type 1 diabetes (T1D) is life threatening and one of the most common chronic diseases in
childhood with major physical and psychological consequences (American Diabetes Association,
2021). T1D in adolescents is often poorly managed with only 21% of adolescents with T1D meet
the guidelines of the American Diabetes Association for target glycemic regulation (Alc)(Wood
et al., 2013). This vulnerable population is at high risk for unfavorable psychosocial outcomes
such as stress, diabetes distress, depressive symptoms, and anxiety, which can lead to poor diabetes
self-management (DSM) and suboptimal glycemic regulation (Alc) (Helgeson et al., 2010;
Helgeson et al., 2009). Protective factors have been documented to improve the well-being of
adolescents with T1D by decreasing the risk of stress, depression, and anxiety which could
improve DSM and Alc (Hilliard et al., 2016). Mindfulness, either as an individual trait or as a
result of training, has been identified as a protective factor against stress (Marks et al., 2010) and
is associated with positive well-being (Loucks et al., 2016). However, there has been limited
investigation of mindfulness among adolescents with chronic disorders in general and among
adolescents with T1D in particular.

Mindfulness, as defined by John Kabat Zinn, is “paying attention in a particular way on
purpose, in the present moment, and nonjudgmentally”(Jon Kabat-Zinn, 2009). Trait or
dispositional mindfulness is an inherent state of consciousness that varies naturally across
individuals (i.e., high states of awareness with attitude of nonjudgmental acceptance to automatic
and mindless thoughts or actions)(K. W. Brown & R. M. Ryan, 2003; Shelov et al., 2009) and can
be enhanced by training (S. L. Shapiro et al., 2006). In applied psychology, mindfulness is defined
by: attention and awareness of one’s present moment experience while adopting an attitude of

acceptance toward one’s experience (Creswell, 2017). In academic psychology, mindfulness has
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been described as a multifaceted concept with several dimensions: (1) Observing the present-
moment experience, (2) Describing the experiences into words, (3) Acting with Awareness, rather
than responding automatically or absent-mindedly, (4) Being nonjudgmental of experience (i.e.,
taking nonjudging stance toward the experience), and (5) Being nonreactive to inner experience
(i.e., nonreactive response toward internal experience such as cognitions, emotions, and bodily
sensations)(Baer et al., 2006). Studies have suggested that the stress-reducing capacities of
mindfulness is associated with improving health-related outcomes (Creswell & Lindsay, 2014).
Furthermore, compelling evidence suggests that specific facets of mindfulness are more predictive
of different aspects of well-being.(Hiba Abujaradeh et al., 2020; J. van Son et al., 2015) Thus,
there is a need to examine mindfulness as a unidimensional concept and as a multifaceted concept.

Evidence has shown that higher levels of mindfulness are associated with more positive
psychosocial variables among adolescents with chronic disorders.(Cillessen et al., 2017; Patterson
& McDonald, 2015) For example, higher levels of mindfulness were associated with less
psychological distress in adolescents and young adults with cancer, (Patterson & McDonald, 2015)
and less stress and better asthma-related quality of life among adolescents with asthma.(Cillessen
et al., 2017) Moreover, higher levels of mindfulness have been associated with lower levels of
depression and anxiety and could be a potentially protective characteristic against the influence of
stressful events on depression and anxiety among adults with T1D and type 2 Diabetes (T2D).(J.
van Son et al., 2015) In particular, mindfulness facets of Acting with Awareness, Nonjudgment,
and Nonreactivity were significant predictors of depressive symptoms and anxiety.(J. van Son et
al., 2015)

Mindfulness has also been beneficial for bio-behavioral variables in adult populations.

Mindfulness was identified as a significant predictor of DSM in adults with T2D. (J. Brown, 2014)
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A significant association between mindfulness and glucose regulation was also found in
participants from the general population.(Loucks et al., 2016) Mixed findings were reported on the
relationship between mindfulness and glycemic regulation in adults with diabetes. Nagel et. el.,
(2020) found that in a group of young adult (18-31 years) with T1D that higher levels of
mindfulness were associated with better glycemic regulation among the oldest group only (27-31
years).(Nagel et al., 2020) Fanning et. al., found no association between mindfulness and glycemic
regulation after adjusting for covariates in adults with T2D.(Fanning, Osborn, Lagotte, &
Mayberry, 2018)While these studies all point to the benefits of mindfulness, more research is
needed to expand these findings to other population such as adolescents with T1D. Furthermore,
it is imperative to identify which aspects of mindfulness are related to improve mental and physical
health in adolescents with T1D. Thus, this study sought to: 1) examine the association of
mindfulness (i.e., unidimensional concept) with psychosocial variables (i.e., stress, diabetes
distress, and depressive symptoms, and anxiety) and bio-behavioral (i.e., DSM and Alc) variables,
adjusting for covariates (i.e., age, gender, and duration of disease, [in addition to this, controlling
for DSM for Alc]); and 2) examine which mindfulness facets (Observe, Describe, Act with
Awareness, Nonjudgement, and Nonreactivity) are associated with psychosocial and bio-

behavioral variables in adolescents with T1D.

5.2.1 Conceptual Framework

This study was guided by the bio-psychosocial stress theory which posits that a protective
factor such as mindfulness is associated with positive biological variables (i.e., Alc) through
psychological (i.e., reducing stress, diabetes distress, depressive symptoms, and anxiety) and
behavioral (i.e., DSM) pathways. In addition, mindfulness-stress-buffering theory, proposed by
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Creswell and Lindsay (2014),(Creswell & Lindsay, 2014)(K. W. Brown et al., 2012) provides
additional explanatory evidence for our framework. Mindfulness-stress-buffering theory suggests
that mindfulness ability to mitigate stress appraisals and reduce stress-reactivity response explains
how mindfulness may improve health outcomes. Thus, mindfulness can be beneficial to
individuals with stress-related diseases. Mindfulness tends to have a greater effect among high-
stress populations, such as, those with psychological distress and patients with diseases that can
be triggered or exacerbate by stress (i.e., poor glycemic regulation in T1D) or stress altering health
behaviors (i.e., DSM behaviors).(Creswell & Lindsay, 2014) While T1D is not caused by stress,
management of T1D is associated with stress. and stress could lead to unfavorable psychosocial

outcomes and poor glycemic regulation.(Hilliard et al., 2016)

5.3 Methods

5.3.1 Participants and Procedures

This observational cross-sectional study took place at the Diabetes Clinic at Children's
Hospital of Pittsburgh. Physicians, nurse practitioners, nurses, and diabetes educators referred
potentially eligible participants to the study staff (i.e., primary investigator [P1] or trained research
assistants [RA]) who explained the study to the potentially eligible participants and screened them
for their eligibility. Adolescents were eligible to participate if they were between the ages of 12
and 18 years, had diagnosis of T1D for at least 1 year prior to enrollment, and fluent in English.
Adolescents with comorbid conditions that can affect cognitive abilities including autism were

excluded. Participants completed the self-report measures on psychosocial and behavioral

84



variables via secure Qualtrics (Qualtrics LCC, 2018) Offline Application using tablet computer
during the clinic visit. For adolescents who could not complete the survey during their visit, a link
was sent via email/text message so they could complete the survey at their convenience. The
majority (96%) completed the questionnaire during the clinic visit using tablet computer. The
remaining participants (4%) received an email/ text message with a link to the survey to be
completed. Alc at point-of-care was obtained from medical record. Participants were compensated
for their time and participation in the study.

A total of 129 adolescents completed the study and their data were included for the
analyses. Assents and informed consents were obtained from adolescents and their

parents/guardians. The Institutional Review Board of University of Pittsburgh approved this study.

5.3.2 Measures

Demographic and Clinical Characteristics. Participants self-reported their gender (male,
female), race (White, Black or African American, Asian, American Indian/Alaska Native, Native
Hawaiian/ Pacific Islander), age (measured in years), and maternal and paternal education, which
used as a proxy of socioeconomic status (SES),(Entwislea & Astone, 1994; Jalovaara &
Andersson, 2018) with two categories:1: graduated from college (i.e., standard college or
university graduation, graduate professional training) as an indicator of high SES and 2: did not
completed/ graduated from college (grade 10 or 11, high school graduate, some college: at least
one year of specialized training) as an indicator of low SES. Participants also reported duration of
T1D (measured in years), use of continuous glucose monitoring (yes, no), and use of insulin pump
(yes, no).

Mindfulness. The Child and Adolescent Mindfulness Measure (CAMM) (Greco et al.,
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2011) and the Five Facets Mindfulness Questionnaire (FFMQ)- Short Format (Hiba Abujaradeh
et al., 2020; Baer et al., 2006; Tran et al., 2013) were used to assess the unidimensional and the
multifaceted definitions of mindfulness. The CAMM (Greco et al., 2011) assesses adolescent’s
unidimensional definition of mindfulness (i.e., attention and attitude of non-judgmental acceptance
to the experience). Items were rated on a 5-point Likert scale from “0=Always true” to “4=Never
true”. Higher scores indicating a greater level of mindfulness. Items reflect attention and attitude
of non-judgmental acceptance (e.g. “At school, I walk from class to class without noticing what
I’m doing” and ‘I think that some of my feelings are bad and I shouldn’t have them’’. The CAMM
demonstrated good reliability (Cronbach’s o = 0.89) in our sample. In addition, participants
completed the 15-item version of the FFMQ.(H. Abujaradeh et al., 2019; Baer et al., 2006; Tran
et al., 2013) The FFMQ assesses the multiple facets mindfulness (i.e., Describing, Acting with
Awareness, Nonjudgement, Nonreactivity, [Mindfulness facet Observe was dropped for the
FFMQ-short format in adolescents]).(Hiba Abujaradeh et al., 2020) Items were answered on a 6-
point Likert scale from “1=never or very rarely” to “5=very often or always true”. The FFMQ-15
and its subscales had adequate internal consistencies with Cronbach’s as of FFMQ-
15=0.73;Describe=0.46; \Act with Awareness=0.89; Nonjudging=0.88; Nonreactivity=0.67.
Reliabilities for the FFMQ and its subscales are very close to FFMQ for teens (Hiba Abujaradeh
etal., 2020).

Stress. Participants completed the 4-item Perceived Stress Scale (PSS). The PSS assesses
the degree to which participants appraise their life demands as overwhelming, unpredictable, and
uncontrollable (Cohen et al., 1994). This instrument has been used extensively among adolescents
(5-18 years across studies) with T1D and sufficient reliability (Cronbach’s o > .8) and validity has

been demonstrated (Kaitlyn Rechenberg, Whittemore, Holland, & Grey, 2017). Items were
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endorsed on a 5-point Likert scale from “O=never” to “4=very often”. The sum of all items ranges
between 0-16 with higher scores indicating greater levels of stress. The PSS had adequate internal
consistency in our sample (Cronbach’s a=0.74).

Diabetes Distress. Participants completed the 14-item Problem Areas in Diabetes scale
(PAID)—Teen Version (Error! Hyperlink reference not valid.). The PAID assesses
adolescent’s emotional reaction toward having and managing diabetes. This tool consists of three
subscales; emotional burden, family and friends distress, and regimen specific distress. Items were
answered on a 6-point Likert scale from “1-2=Not a problem” to “5-6= Serious Problem”. The
sum of all items ranges between 14-84 with higher scores indicating greater diabetes distress. The
PAID-SF had good internal consistency in our sample (Cronbach’s 0=0.94).

Depressive symptoms. Participants completed the 9-item Patient Health Questionnaire 9-
Teens (PHQ-9-Teens) (Kroenke, Spitzer, & Williams, 2001). The PHQ-9-Teens screens for
depression and severity of depressive symptoms in adolescents. Items were endorsed on a 4-point
Likert scale from “O=not at all sure” to “3=nearly every day”. The sum of all items ranges between
0-27 with higher scores indicating greater levels of depressive symptoms. The PHQ-9-Teens
demonstrated adequate reliability (Cronbach’s «=0.91) in our sample. Based on previous
validation of the PHQ-9 in adolescents, a total score of > 11 represents cutoff of depression
(Richardson et al., 2010). The PI or RA assistant screened participants’ responses for the PHQ
scores before the adolescents left the clinic. If total scores reached threshold for the clinic protocol
or suicidality item was checked, the care provider was notified and teen was referred to a social
worker/ psychologist per hospital protocol.

Anxiety. Teens completed the Generalized Anxiety Disorders 7-item Scale (GAD- 7)

(Spitzer et al., 2006). The GAD-7 measures anxiety symptoms on a 4-point Likert scale from
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“O=not at all sure” to “3=nearly every day”. The sum of all items ranges between 0-21 with higher
scores indicating greater levels of anxiety symptoms. The scale demonstrated adequate reliability
in our sample (Cronbach’s a=0.93).

Diabetes Self-management. Teens completed the 15-item Self-Care Inventory (SCI) (A.
La Greca et al., 1988). The SCI assesses how well the adolescents follow their physician’s
recommendations for managing diabetes, such as glucose testing, insulin administration, diet,
exercise, and other diabetes-related behaviors. Items were answered on a 5-point Likert scale from
“1=Never do it” to “5=Always do this as recommended.” The total score ranges between 15 and
75 with higher scores indicating better self-care. The scale demonstrated adequate reliability in
our sample (Cronbach’s a=0.79).

Glycemic regulation. Alc point-of-care was obtained from the medical record for the same
day of the survey completion. Alc point-of-care is measured using Siemens DCA Vantage
(reference range 4.8-6.0%, HPLC Tosoh method) (Diabetes Research in Children Network Study
Group, 2005). According to the ADA guidelines, Alc level is less than 6% of total hemoglobin in
healthy people and should be maintained below 7.0% (53 mmol/mol) among children and

adolescents with T1D (American Diabetes Association, 2021).

5.3.3 Analytic Approach

Data were analyzed using IBM® SPSS®, version 27.(SPSS). Date were checked for
accuracy. Considering that the dataset was very complete with less than 5% of missing data for
variables of interest, we assumed that the missing data was completely at random and no
imputation was applied. Data were screened for normality and outliers. Descriptive data (mean,

standard deviation, frequency, and percentages) for raw data were provided. Pearson’s correlations
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(Spearman coefficients) were used to examine the bivariate associations of mindfulness and
mindfulness facets with demographic and clinical characteristics, and psychosocial (stress,
diabetes distress, depressive symptoms, and anxiety) and bio-behavioral (DSM and Alc) variables.
To reduce bias, winsorizing method was used to variables with outliers (i.e., depressive
symptoms), by substituting outliers with the highest value that is not an outlier (Wilcox, 2005).
Dependent variables (i.e., anxiety) with severe skewness were logarithmically transformed for
analyses. To examine the association of mindfulness (i.e., unidimensional concept) with
psychosocial and bio-behavioral variables while controlling for demographic and clinical
variables, several two-step hierarchical linear regression were conducted as stress, diabetes
distress, depressive symptoms, anxiety, and DSM and Alc the dependent variable in each model.
Demographic and clinical variables were entered in the first block, followed by mindfulness
(CAAM) in the second block. To examine the association of mindfulness facets (Describe, Act
with Awareness, Nonjudgement, and Nonreactivity) with psychosocial and bio-behavioral
variables, several two-step hierarchical linear regression models were conducted. Demographic
and clinical variables were entered in the first block, followed by mindfulness facets (Describe,
Act with Awareness, Nonjudgement, and Nonreactivity) in the second block. For all regression
models, Standardized Beta coefficients, partial r, and P-values as well as the proportion of the

variance accounted for CAMM or mindfulness facets were reported.
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5.4 Results

5.4.1 Participants Characteristics

Adolescents (n=129) were 59% male and 89% white. Adolescents had a mean age of
14.9+1.8 years and a mean diabetes duration of 7.0£3.9 years. The mean of Alc was 8.3£1.7%.

Sixty-eight percent were on CGM and 60% used insulin pump. The characteristics of the

participants are detailed in Table 5.
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Table 5 Descriptive Statistics for Demographics and Clinical Characteristics of the Participants

N(%) M (SD) Min Max
Age 14.94 (1.81) 12.00 18.00
Gender
Male 77(59.2%)
Female 53(40.8%)
Race/Ethnicity
Caucasian 115 (88.5%)
Minorities
AA 9 (6.9%)
Asian 1(.8%)
AA/AN 4 (3.1%)
NH/PI 1 (0.8%)
Insurance
Private 70 (53.8%)
Public 72 (55.4%)
Others 5 (3.8%)
Duration of diabetes 7.04 (3.88) 1 16
Alc 8.34 (1.68) 5.40 14.00
Insulin
Injections 52 (40.0%)
pump 78 (60.0%)
CGM
Yes 88 (67.7%)
No 42 (32.3%)
Living with
Both parents
Parent and stepparent
One parent
Other
Mother education
Not applicable/Unknow 2 (1.5%)
Grade 9 or less 1 (0.8%)
High school graduate 28 (21.5%)
Some college; at least 1 yr of specialized 35 (26.9%)
training
Standard college or 43 (33.1%)
university graduation
Graduate/ Professional training 21 (16.2%)
Father education
Not applicable/ unknown 8 (6.2%)
Grade 9 or less 3 (2.3%)
Grade 10 or 11 1 (0.8%)
High school graduate 37 (28.5%)
Some college; at least 1 yr of specialized 30 (23.1%)
training
Standard college or 34 (26.2%)
university graduation
Graduate/ Professional training 17 (13.1%)

Note: Total N = 129 (unless specified)
* AA: African American; AI/AN: American Indian/ Alaska Native; NH/PI: Native Hawaiian/ Pacific Islander;
CGM: continuous glucose monitoring

91



Participants had upper moderate levels of mindfulness using CAMM (mean 30.71+ 8.00;
range= 10-40) and had low to high levels across mindfulness facets with high levels of Act with
Awareness (mean: 4.12+0.94; range=1.25-5.00) and Nonjudgment (mean: 4.34+0.91; range=1.25-
5.00); moderate levels of mindfulness facet Describe (mean: 3.62 +0.54; range=1.33-5.00); and
low levels of Non reactivity (mean: 2.22+0.93; range=1.00-4.50). Regarding psychosocial and bio-
behavioral variables, participants reported low levels of stress (mean:5.06+3.44; range=0.00-
16.00), moderate levels of DD (mean:31.21+15.50; range=14-80), low levels of depression
(mean:3.36+4.92; range=0.00-26.00) and anxiety (mean:3.29+4.88; range=0-21) , upper moderate
levels of DSM (mean: 57.18+.8.18; range=15-75); and Alc of 8.3+1.69% (range: 5.40 — 14.50).
Ten percent had elevated depressive symptoms (cut-off point >11) and 23% had elevated levels of

DD (cut-off point >44). Descriptive of mindfulness, psychosocial, and bio-behavioral variables

are presented in Table 6.
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Table 6 Descriptive Statistics for Mindfulness, Psychosocial(i.e., stress, diabetes distress, depressive

symptoms, and anxiety) and bio-behavioral (i.e., DSM and Alc) Variables

N(%) M (SD) Min Max
CAMM 30.71(8.00)  10.00 40.00
FFMQ 3.57(0.54) 1.53 4.53
Describe 3.62(0.845) 1.33 5.00
Act with Awareness 4.12(0.94) 1.00 5.00
Nonjudgment 4.34(0.91) 1.25 5.00
Non reactivity 2.22(0.93) 1.00 4.50
Perceived Stress Scale 5.06(3.44) 0.00 16.00
Diabetes related stress 17.65(5.81)  10.00 37.00
Diabetes Distress 31.21(15.50) 14.00 80.00
Clinically significant (>44) 30(23.3%)
Nonclinical significant 99(76.7%)
Depressive Symptoms 3.36+4.92 0.00 26.00
Clinically significant (>11) 13(10.1%)
Anxiety 3.29(4.88) 0.00 21.00
DSM 57.18 (8.18) 35.00 75.00
Alc 8.33(1.69) 5.40 14.50

Note: Total N = 129 (unless specified)
* CAMM: Child and Adolescents Mindfulness Measure; FFMQ: Five Facets Mindfulness; DSM: diabetes self-
management

5.4.2 Correlations between Mindfulness, Mindfulness Facets, Psychosocial, and Bio-

behavioral Variables

Regarding demographic and clinical characteristics, mindfulness (CAMM) was associated
with gender (r= 0.299**: P<.01), whereby males had significantly higher levels of mindfulness
(t(127)=-3.53; 32.66%7.51 vs 27.81+7.91; p=0.001) compared with females; and positively
associated with duration of diabetes (r=0.195; P<.05), with longer duration of diabetes was
associated with higher levels of mindfulness. Of mindfulness facets, Act with Awareness and
Nonjudgment had weak association with gender (P<.01, P<.05, respectively), with males had
significantly higher levels of Act with Awareness (t(127)=-3.01; 4.3+0.86 vs 3.8+0.96; p=0.002)

and Nonjudgment (t(127)=-2.59; 4.5+ 0.8 vs 4.1+1.0; p=0.011) compared with females.
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Mindfulness measured by CAMM had positive moderate-to-strong association with Act with

Awareness (r=0.664; p<0.001) and Nonjudgment (r=0.764; p<.001).

5.4.3 Correlations of Mindfulness with Psychosocial, and Bio-behavioral Variables

The zero-order correlations between mindfulness as a unidimensional concept (CAMM)
and all psychosocial variables were negative and moderate to strong (range: r=-0.554 to r=-0.688,
all Ps<.01). Higher levels of mindfulness were associated with lower levels of stress, diabetes
distress, depression, and anxiety. Mindfulness had a positive weak association with DSM (r=0.245,
P=.05), with high levels of mindfulness scores were associated with higher DSM scores.
Mindfulness as unidimensional definition was not associated with Alc (r=-0.107, P=.226). See

Table 7.

94



Table 7 Correlations between Mindfulness (Unidimensional) and Demographics and Clinical Characteristics and Psychosocial (i.e., stress, diabetes

distress, depressive symptoms, and anxiety) and bio-behavioral (i.e., DSM and Alc)

Mindfulne  Gender Age DOD Maternal Paternal Stress Diabetes  Depressive ~ Anxiety =~ DSM
SS education  education Distress symptoms
(CAMM)
Mindfulne  ---
SS
Gender 0.299**
Age 0.038 0.234*%* -
DOD 0.195* 0.086 0.150
Maternal 0.144 -0.022 -0.095 -0.012 ---
education
Paternal -0.042 -0.034 -0.060 0.063 0.371**
education
Stress -0.554** -0.124 0.073 -0.067 -0.088 0.143
Diabetes -0.646** -0.350**  0.090 -0.054 -0.050 0.019 0.628**
Distress
Depressiv. -0.688** -0.207* -0.060 -0.126 -0.091 -0.009 0.623** 0.641**  ---
e
symptoms
Anxiety -0.670** -0.301**  0.053 -0.147 -0.097 -0.005 0.561** 0.681** 0.791**
DSM 0.245** 0.067 -0.223*  0.008 0.157 0.135 -0.310**  -0.396**  -0.265** -0.242** -
Alc -0.099 0.098 0.127 0.216* -0.177* -0.130 0.290** 0.236** 0.220* 0.117 -0.328**

CAMM: Child and Adolescents Mindfulness Measure; DOD: duration of diabetes; DSM; diabetes self-management; Alc; glycemic regulation

**_Correlation is significant at the 0.01 level (2-tailed)

*. Correlation is significant at the 0.05 level (2-tailed)

Total n= 129,

Socioeconomic status as indicated by maternal and paternal education (i.e., not graduated from college such as secondary school, high school, some college vs.
completed/ graduated from college such as graduated from university and graduate education [0= not graduated from college , 1= completed/ graduated from
college]).

Gender was categorized into male and female (0=female, male=1).
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5.4.4 Correlations of Mindfulness Facets with Psychosocial and Bio-behavioral VVariables

The zero-order correlations of mindfulness facets Describe, Act with Awareness, and
Nonjudgement with stress, diabetes distress, depression, and anxiety were negative and moderate
to strong (r’s range=-0.467- r=-0.809, all Ps<.001), except for Describe facet that had a small
correlation with diabetes distress (r=-0.387, P<.001). This means that higher levels of mindfulness
facets Describe, Act with Awareness, and Nonjudgement were associated with lower stress,
diabetes distress, depression, and anxiety. Nonreactivity had a weak correlation with depressive
symptoms (r=0.211, P<.05).

Regarding bio-behavioral variables, mindfulness facets Describe, Act with Awareness, and
Nonjudgement had a minimal positive correlation with DSM (range: r=0.189 to r= 0.290; all Ps
<.05), with higher levels of Describe, Act with Awareness, and Nonjudgement were associated
with higher DSM scores. Nonreactivity had small negative correlation with Alc (r=-0.243,
P<.001), whereby higher levels of Nonreactivity is associated with lower Alc values). See Table

8.
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Table 8 Correlations of FFMQ and Mindfulness Facets with Demographics and Clinical Characteristics
and Psychosocial (i.e., stress, diabetes distress, depressive symptoms, and anxiety) and bio-behavioral (i.e.,

DSM and Alc)

Mindfulness  Describe  Act with Nonjudgment  Nonreactivity
(FFMQ) Awareness
Mindfulness
(FFMQ)
Describe 0.754**
Act with Awareness  0.762** 0.467** ---
Nonjudgment 0.754** 0.509** 0.659**
Non reactivity 0.149 -0.013 -0.320** -0.353**
Gender 0.202* 0.140 0.268** 0.224* -0.148
Age 0.099 -0.010 0.065 0.060 0.096
DOD 0.056 0.024 0.072 0.122 -0.087
Maternal education 0.106 0.142 0.096 0.041 -0.004
Paternal education 0.034 -0.009 0.000 -0.038 0.118
Stress -0.661** -0.513** -0.467** -0.627** -0.001
DD -0.616** -0.387** -0.557** -0.693** 0.167
Depressive -0.785** -0.527** -0.757** -0.809** 0.211*
symptoms
Anxiety -0.748** -0.491** -0.693** -0.760** 0.155
DSM 0.239** 0.196* 0.189* 0.290** -0.089
Alc -0.239** -0.171 -0.062 -0.099 -0.243**

FFMQ: Five Facets Mindfulness; DOD: duration of diabetes; SES: socioeconomic status; DSM; diabetes self-
management

**_Correlation is significant at the 0.01 level (2-tailed)

*. Correlation is significant at the 0.05 level (2-tailed)

Total n= 129,

Socioeconomic status as indicated by maternal and paternal education (i.e., not graduated from college such as
secondary school,

high school, some college vs. completed/ graduated from college such as graduated from university and graduate
education

[0=not graduated from college, 1= completed/ graduated from college]).

Gender was categorized into male and female (O=female,1= male).

5.4.5 Regression Models of Mindfulness and Mindfulness Facets and Psychological and

Bio-behavioral VVariables

Multivariate multiple regression showed there is omnibus significant association between
mindfulness (CAMM) and psychosocial: F (24, 129) = 6.74 ;Wilks’ Lambda=0.319; p<.001 )and

bio-behavioral variables: F(12, 129) = 2.65; Wilks’ Lambda=0.781; p=0.002. Multivariate
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multiple regression also showed there is omnibus significant association between mindfulness
facets (Describe, Act with Awareness, Nonjudgment, and Nonreactivity) and psychosocial: F(36,
129) =9.8; Wilks’ Lambda=0.108; p<.001and bio-behavioral: F(18,129) = 2.75; Wilks’ Lambda=
.683; p<.001) variables. Several multiple hierarchical linear regression models were conducted
after to find the significant associations between particular variables of interest.

Two-step hierarchical linear regression models, using enter method, showed that
mindfulness as a unidimensional concept (CAMM) was significantly associated with all
psychosocial variables, adjusting for demographic and clinical variables. Mindfulness (CAMM)
significantly was associated with stress (3= -0.553, Partial r= -0.529, p <.001), diabetes distress
(B= -0.612, Partial r= -0.613, p <.001), depressive symptoms (B= -0.705, Partial r= -0.669, p
<.001), and anxiety (3=-0.643, Partial r=-0.646, p <.001). In these regression models that adjusted
for gender, age, duration of diabetes, and SES (maternal and paternal education), mindfulness
(CAMM) accounted uniquely for 25.9 % of the variance in stress (AR? = 0.259); 31.1% for
diabetes distress (AR? = 0.316), 41.8% depressive symptoms (AR? = 0.418), and 34.9% anxiety
(AR% = 0.349). Regarding bio-behavioral variables, mindfulness was positively associated with
DSM (3= 0.235, Partial r= 0.227, p= 0.011), adjusting for gender, age, duration of diabetes, and
SES (i.e., maternal and paternal education). Mindfulness as a unidimensional concept accounted
uniquely for 4.7% of the variance in DSM (AR? = 0.047). Standardized regression coefficients,

partial correlations, and p-values of the regression models are represented in Table 9.
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Table 9 Linear Regression Models for the Association of Mindfulness (CAMM) with Psychosocial Variables

Diabetes Distress (DD) and Depressive Symptoms with BGM Checks

Stress Diabetes Distress Depressive Symptoms

R Partial r p-value R Partial r p-value B Partial r p-value
Gender 0.023 -0.026 0.774 -0.209 -0.258 0.004 0.009 0.011 0.903
Maternal Education  -0.053 -0.058 0.519 0.061 0.076 0.403 0.038 0.048 0.600
Paternal Education 0.145 0.161 0.074 -0.030 -0.039 0.671 -0.054  -0.069 0.449
Age 0.157 0.105 0.244 0.157 0.203 0.024 -0.047  -0.063 0.488
DOD 0.062 0.018 0.839 0.062 0.083 0.361 0.025 0.034 0.707
Mindfulness -0.612 -0.529 <.001 -0.612 -0.613 <.001 -0.705  -0.669 <.001
(CAMM)

LG10Anxiety DSM Alc

R Partial r p-value R Partial r  p-value R Partial r p-value
Gender -0.140 0.183 0.042 0.057 0.057 0.530 0.126 -0.128 0.156
Maternal Education  -0.050 -0.065 0.474 0.062 0.060 0.507 -0.084 -0.120 0.353
Paternal Education 0.024 0.032 0.724 0.111 0.109 0.229 -0.074 0.407
Age 0.128 0.173 0.054 -0.231 -0.231 0.010 -0.012 -0.012 0.891
DOD -0.040 -0.055 0.541 -0.014 -0.015 0.871 0.233 0.236 0.007
DSM (Alc) -0.293 -0.298 0.001
Mindfulness -0.643 -0.646 <.001 0.235 0.227 0.011 -0.101 -0.090 0.271
(CAMM)

LG10: Log10; CAMM: Child and Adolescents Mindfulness Measure; DOD: duration of diabetes; SES:
socioeconomic status;

DSM,; diabetes self-management

*. p<.05. B Standardized Coefficients

** p<.01

Socioeconomic status as indicated by maternal and paternal education (i.e., not graduated from college such as
secondary school, high school, some college vs. completed/ graduated from college such as graduated from
university and graduate education [0= not graduated from college, 1= completed/ graduated from college]).
Gender was categorized into male and female (O=female,1= male).

Regression models that included mindfulness facets with psychosocial variables, adjusting
for demographic and clinical variables, showed that mindfulness facets Act with Awareness,
Nonjudgement, and Nonreactivity were significantly negatively associated with psychosocial
variables of diabetes related stress (#= -0.169,-0.618,-0.164; Partial r= -0.184,-0.549;-0.217,
p=0.044, <.001, =0.017), diabetes distress (B= -0.618, -0.164; Partial r= -0.549, -0.217; p
<.001,=0.017; respectively), depressive symptoms (3=-0.396, -0.552, -0.109; Partial r=-0.501, -
0.612, -0.192; p <.001, <.001,= 0.035; respectively), and anxiety (8= -0.239, -0.550, -0.163;

Partial r=-0.411, -0.582, -0.309, p =.002, <.001,= 0.008, respectively). Stress was significantly
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associated with Describe, Nonjudgement, and Nonreactivity (R=-0.161, -0.566, -0.281; Partial r=
-0.106, -0.496, -0.341, p =.039, <.001, <0.001, respectively) . After accounting for demographic
and clinical characteristics, mindfulness facets explained 46.3% of the variance in stress (AR? =
0.463), 42.5% diabetes distress (AR? = 0.425), 69.8% of depressive symptoms (AR? = 0.698), and
50.1% of anxiety (AR? = 0.501).

Regarding bio-behavioral variables, Nonjudgment was significantly positively associated
with DSM (3=0.301, Partial r=0.221; p=0.015) and Nonreactivity was significantly negatively
associated with Alc (3=-0.291, partial r=-0.285; p=.002). See Table 10. After accounting for
demographic and clinical characteristics, mindfulness facets explained 8.1% of the variance in

DSM (AR? = 0.08) and 8.0% of the variance in Alc (AR? = 0.080).
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Table 10 Linear Regression Models for the Association of Mindfulness Facets with Psychosocial Variables

Diabetes Distress (DD) and Depressive Symptoms with BGM Checks

Stress Diabetes Distress Depressive Symptoms
R Partialr  P-value R Partial r  P-value R Partialr  P-
value
Gender -0.016 -0.022 0.813 -0.246 -0.335 <.001 0.016 0.030 0.741
Maternal -0.094 -0.124 0.174 -0.008  -0.012 0.898 -0.006 -0.011 0.902
education
Paternal 0.199 0.259 0.004 0.022 0.031 0.732 -0.010 -0.019 0.837
education
Age 0.153 0.208 0.022 0.211 0.295 0.001 0.001 0.001 0.989
DOD -0.047 -0.067 0.467 0.006 0.009 0.922 -0.035 -0.070 0.444
Describe -0.161 -0.188 0.039 0.041 0.051 0.575 -0.069 -0.113 0.216
Act with -0.101 -0.106 0.248 -0.169 -0.184 0.044 -0.396 -0.501 <.001
Awareness
Nonjudgment  -0.566 -0.496 <.001 -0.618 -0.549 <.001 -0.552 -0.612 <.001
Nonreactivity -0.281 -0.341 <.001 -0.164 -0.217 0.017 -0.109 -0.192  0.035
Anxiety DSM Alc
Partial r p-value R Partial r  p-value R Partial r  p-value

Gender -0.164 0.241  0.005 0.069 0.071 0.441 0.086  0.093  0.313
Mother -0.101 -0.048  0.085 0.085 0.084 0.357 -0.098 -0.103  0.262
education
Father education ~ 0.074 0.206 0.099  0.099 0.282 -0.033 -0.035  0.707
Age 0.181 0.289  0.002 -0.245  -0.246 0.007 0.037  0.039  0.669
DOD -0.103 -0.153  0.061 0.001  0.001 0.991 0.200 0.222  0.015
DSM (Alc) -0.284 -0.289  0.001
Describe -0.080 -0.033 0.224 0.031  0.027 0.765 -0.047 -0.044  0.630
Act with -0.239 -0.411 0.002 -0.025 -0.019 0.834 -0.035 -0.029  0.755
Awareness
Nonjudgment -0.550 -0.582  <.001 0301 0.221 0.015 -0.116  -0.090  0.329
Nonreactivity -0.163 -0.309  0.008 0.033  0.032 0.731 -0.291  -0.285  0.002

DOD: duration of diabetes; SES: socioeconomic status; DSM; diabetes self-management
*. p<.05. B Standardized Coefficients

** p<.01

Socioeconomic status as indicated by maternal education (i.e., not graduated from college such as secondary school,
high school, some college vs. completed/ graduated from college such as graduated from university and graduate
education [0= not graduated from college , 1= completed/ graduated from college]). Gender was categorized into
male and female (1= male, 2=female).
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5.5 Discussion

In this study, we examined the relationship of mindfulness as unidimensional and
multifaceted definition with psychosocial (i.e., stress, diabetes distress, and depressive symptoms,
and anxiety) and bio-behavioral (i.e., DSM and Alc) variables in a sample of adolescents with
T1D. Our sample had moderate to high levels of mindfulness (CAMM scale: mean 30.71+ 8.00;
range= 10-40) which is numerically higher than that reported for mindfulness levels for
adolescents who finished chemotherapy (Patterson & McDonald, 2015) and community dwelling
adolescents in a school setting (de Bruin et al., 2014; Patterson & McDonald, 2015). In regard to
mindfulness facets, our adolescents had high levels of Act with Awareness and Nonjudgment that
are higher than reported levels for high-schoolers, moderate levels of Describe that is similar to
the reported level for high-schoolers, and low levels of Nonreactivity that is lower than reported
levels for sample of high-schoolers (Hiba Abujaradeh et al., 2020), Mindfulness facet Describe
depicts the adolescents’ ability to put the experiences and thoughts into words. Act with
Awareness describes the adolescents’ tendency to be aware of the current moment and not respond
automatically or absent-mindedly. Nonjudgment means taking nonjudging stance toward the
experience (Baer et al., 2006). Nonreactivity describes the adolescents’ tendency to be aware of
the distressing thoughts and emotions without automatically responding to them (Baer et al., 2006)
(Brian M. Galla, Tsukayama, Park, Yu, & Duckworth, 2020). For example, adolescents with T1D
and low levels of Nonreactivity may blame themselves for high blood glucose readings, may feel
they want to give up, feel anger and get frustrated. When adolescents experience these difficult
situations, they may react by avoiding these negative thoughts and feelings and may engage in
binge eating or other risky behaviors to comfort themselves. When being mindful, adolescents

will notice the difficult moment, avoid being judgmental, and focus on how to help themselves in
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every moment when managing diabetes.

Results showed that mindfulness as a unidimensional concept was significantly associated
with psychosocial variables. Specific mindfulness facets were independently associated with
different psychosocial variables. In particular, mindfulness facets of Act with Awareness,
Nonjudgement and Nonreactivity were significantly associated with all psychosocial variables,
except for Act with Awareness that was not associated with stress. Adolescents who were more
aware of their moments and actions; less judgmental of current situation; and more aware of
distressing thoughts and feelings without being overtaken by them, had lower levels of emotional
distress including diabetes distress, depressive symptoms, and anxiety. Stress was associated with
mindfulness facets Describe, Nonjudgement and Nonreactivity. This implies that adolescents with
higher propensity to describe experience, in addition, to the high propensity of being less
judgmental and more aware of distressing thoughts and feelings without reacting to them, have
less stress.

These findings are, to great extent, consistent with previous studies in other populations.
For example, van Son et al. (2014) found association between mindfulness facets Act with
Awareness, Nonjudgement and Nonreactivity and symptoms of anxiety and depression in a sample
of adults with T1D and T2D (J. van Son et al., 2015). Royuela-Colomer & Calvete (2016) found
Acting with awareness and Nonreactivity to be predictors of depressive symptoms over time in a
sample of adolescents (Royuela-Colomer & Calvete, 2016). Abujaradeh et al. (2019) found Act
with Awareness, Nonjudgement and Nonreactivity to be predictors of stress in a sample of high
school adolescents (Hiba Abujaradeh et al., 2020). On the other hand, inconsistent with the
mentioned studies we found mindfulness facet Describe to be associated with stress. A possible

explanation could be that adolescents’ propensity to describe their feelings and experiences of
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living with and managing diabetes with their parents and healthcare providers help them share
their experiences and relieve the stress. In general, these findings highlight the value of considering
how specific dimensions of mindfulness may be more predictive of different psychosocial
variables and how to develop mindfulness intervention that target specific aspects of mindfulness.

Regarding bio-behavioral variables, mindfulness as a unidimensional concept was
significantly associated with DSM but not Alc. Stress may impede individual’s ability to engage
in self-care behaviors, and mindfulness as a protective factor enhance one’s ability to respond
adaptively to different situation and adhere to DSM behaviors. When examining mindfulness
facets, adolescents with higher levels of Nonjudgment had greater DSM scores and those with
higher levels of Nonreactivity had lower Alc. While our finding that Nonjudgement was
associated with DSM is consistent with a sample of veterans with either type 1 or type 2 diabetes
at three months after receiving a brief mindfulness intervention that was part of diabetes
management education class (DiNardo et al., 2017), it was inconsistent with the same study where
Nonreactivity was significantly associated with DSM also. It is possible that Nonjudgment is more
important than Nonreactivity for DSM in adolescents with T1D. Furthermore, we found
nonreactivity to be a significant predictor of Alc, while this is a new finding, it is the first time to
be examined in adolescents. However, supporting evidence from young adults with T1D showed
that higher level of mindfulness (unidimensional concept) is associated with better glycemic
regulation only in adults between 27-31 years old, but not in younger adults (18-26 years) (Nagel
et al., 2020).

Our findings support that mindfulness is associated with better psychological, behavioral
and phyical health in adolescents’ with T1D. Different aspects of mindfulness are particulary

asscoiated with different aspects of mental and physcial health. Based on these findings, future
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research could assess mindfulness levels of adolescents with T1D at their annual psychological
screening caould identify adolescent’s mindfulness level, identify which aspect of mindfulness
needs to be targeted, and help shape patient-centered mindfulness interventions for adolescents
with T1D. In addition, mindfulness based interventions that are tailored to adolescents with T1D
could be explored for their feasibility, mode of delivery, and effectiveness in improving
adolescents mental and physical health. Considering that adolescents with diabetes are exposed to
stressors, mindfulness can be an adjunct therapy to help adolescents with T1D to reduce their
stressors and psychological distress and improve DSM and glycemic regulation.

Evidence regarding mindfulness based intervention in adolescents with T1D is needed.
However, a recent pilot study among older adolescents and young adults with T1D showed that
participation in mindfulness based intervention reduced stress and improved blood glucose levels
(Ellis et al., 2018). In addition, a systematic review in adolescents with chronic disorders found
mindfulness-based intervention to be effective for psychological symptoms including depression
and distress and recommended expanding mindfulness-based intervention to include adolescents
with diabetes (H. Abujaradeh, Safadi, et al., 2018). In the clinical setting, mindfulness could be
explored as a standard mindfulness-based stress reduction that is tailored toward adolescents with
diabetes (H. Abujaradeh, Safadi, et al., 2018), or a brief mindfulness training can be provided as a
part of standard diabetes self-management education (DiNardo et al., 2017). Additionally,
mindfulness-based intervention that is tailored toward adolescents can be offered through mobile
application where adolescents have access to mindfulness practices and track their psychosocial
and bio-behavioral variables. Future studies could examine these modes of delivery.

Our study had several strengths, including the use of comprehensive measures for

mindfulness, both unidimensional definition and multidimensional aspects; an objective measure
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of Alc; and inclusion of developmentally appropriate tools to measure psychosocial variables in
adolescents. Despite the many strengths of this study, there are some important limitations that
should be considered and therefore, the findings should be interpreted with caution. This study
was limited by the use of the cross-sectional design, which prevented us from drawing any causal
conclusions about the associations between constructs of interest. The use of convenience sample
limited the generalizability of the study. In addition, adolescents could feel judged by their
healthcare providers as they completed the survey in the clinic. To decrease the bias, this study
can be conducted in a less judgmental setting like outside the clinic. Despite these limitations, the
current findings appear to support that mindfulness or some mindfulness facets are associated
with better psychological health, DSM, and glycemic regulation in adolescents’ with T1D.
Furthermore, the findings suggest that targeting particular mindfilness facets in mindfulness-based

interventions could be beneficial.
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6.0 Results: Exploratory Aims

6.1 Exploratory Aim 5: The association between trait mindfulness and stigma toward

chronic disorder

Adolescents with T1D had low anticipated stigma (prejudice, stereotyping, and
discrimination) toward people living with chronic disorder (mean= 1.23, SD=0.34, range=1-5).
Regarding CIASS subscales, adolescents had low anticipated stigma toward people living with
chronic illness if they were family/ friends (mean= 1.13, SD=0.33, range=1-5), low anticipated
stigma toward people living with chronic illness if they were other students (mean=1.41, SD=0.61,
range=1-5), and low anticipated stigma of healthcare providers toward people living with chronic
illness (mean= 1.21, SD=0.41, range=1-5).

Higher levels of mindfulness were associated with lower levels of stigma toward chronic
disorder. Mindfulness as measured by CAMM had a moderate correlations with adolescents’
anticipated stigma toward people living with chronic illness in general (rs = -0.403). Mindfulness
had a small negative association with adolescents’ anticipated stigma toward people living with
chronic illness if they were family/ friends (rs= -0.320), anticipated stigma toward people living
with chronic illness if they were other students (rs= -0.317), and anticipated stigma of healthcare
providers toward people living with chronic illness (rs= -248). Table 11 presents the Spearman
correlation analysis among Mindfulness (CAMM) and the Chronic Iliness Anticipated Stigma
Scale and its subscale. In summary, adolescents in our sample had low levels of anticipated stigma

(prejudice, stereotyping, and discrimination) toward people living with chronic disorder.
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Adolescents with higher levels (better) of mindfulness were associated with lower levels (better)

of stigma toward chronic disorder in the expected direction.

Table 11 Correlations between Mindfulness (CAMM) and the Chronic Illness Anticipated Stigma Scale and

its subscale
Mindfulness | CIASS CIASS-FF CIASS-
(CAMM) Students
Mindfulness
(CAMM)
CIASS -0.302**
CIASS-FF -0.225* 0.741**
CIASS- -0.281** 0.813** 0.444**
Students
CIASS-HCP | -.0192* 0.762** 0.380** 0.372**

6.2 Exploratory Aim 6: The potential moderating and mediating role of shared

responsibility on the relationship between trait mindfulness and bio-behavioral variables.

6.2.1 The potential moderating role of shared responsibility on the relationship between

trait mindfulness and bio-behavioral variables.

Shared responsibility was tested as a moderator of the relationship of trait mindfulness
(CAMM) with DSM and Alc. Shared responsibility did not moderate the relationship between

mindfulness and DSM. In the first model, both shared responsibility and trait mindfulness were
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associated with DSM (3= 0.210,0.259; Partial r= 0.216, 0.263; p=0.015, 0.003). After entering the
interaction term, neither main variable nor interaction term were significantly associated with
DSM (ps>05). The first model explained 13.2 % of the variance in DSM. The addition of
interaction term was not significant (AR? = 0.001).

Shared responsibility did not moderate the relationship between mindfulness and Alc.
The first model that included mindfulness and shared responsibility was not significantly
associated with Alc (all ps>0.05). After entering the interaction term, neither main variable nor

interaction term were significantly associated with Alc (ps>05).

6.2.2 The potential mediating role of shared responsibility on the relationship between trait

mindfulness and bio-behavioral variables.

Mindfulness had positive significant association with shared responsibility (a-path=0.974,
SE=.045, B=.189, R?>=.036, p=.032). Shared responsibility had significant association with DSM
(b-path=0.055, SE=.017, B=.275, p=.0015). The direct (¢’) and total (c) relationships between
mindfulness and DSM were significant (c’-path=0.198, SE=.087, $=.193, p=.024; c-path=.251,
SE=.088, p=.245, R?=.06, p=.005). The relationship between mindfulness and DSM was partially
mediated by shared responsibility (ab=0.053, SE=0.031 bias-corrected bootstrapped 95% CI =
[0.0059, 0.0119]). For the second mediational model, neither mindfulness (CAMM) nor shared

responsibility were associated with Alc (p>.05).
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Figure 2 Path model of the mediating role of shared responsibility in the relationship

between mindfulness and DSM
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7.0 Summary, Discussion, Future Directions

7.1 Summary of the Study

In youth with T1D, achieving optimal glycemic regulation is the key to prevent short and
long term complications. Only 16% of adolescents with T1D achieve ADA glycemic goal.
Adolescents with T1D experience stress specific to their diabetes as well as general stress related
to normal growth and development, family stressors, social life, school work, and peer
relationship. Stress is associated with glycemic regulation through biological, psychological, and
behavioral pathways. Understanding factors that worsen or buffer stress is important to improve
glycemic regulation and other health-related outcomes. Mindfulness has been identified as a
protective factor against stress and is associated with broad range of health-related outcomes in
adults with diabetes. Limited research has examined mindfulness in adolescents with chronic
disorders and in adolescents with T1D in particular. This dissertation was designed to address this
gap in the literature by presenting the current literature on mindfulness and mindfulness-based
intervention in adolescents with chronic disorders via systematic review (preliminary study;
systematic review), describing and comparing trait mindfulness and mindfulness practices on
demographic and clinical characteristics, and diabetes-related outcomes (Manuscript #1), and
examining the association of trait mindfulness (both unidimensional and multi-faceted concept)
with psychosocial and bio-behavioral variables (Manuscript #2). In addition, this dissertation
explored the association of mindfulness with stigma toward people with chronic disorder and
explored the mediating and moderating role of shared responsibility on the relationship of

mindfulness with bio-behavioral variables in adolescents with T1D. In this section, we summarize
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the findings and their nursing implications. Finally, we discuss what future studies could be
beneficial based on this dissertation study.

The systematic review, in the appendix, presented the state of science of mindfulness-based
interventions studies delivered to adolescents with chronic disorders. At the time of the initial
search for the systematic review, there were no studies that examined trait mindfulness among
adolescents with chronic disorders, and none that were diabetes specific. Thus, we broaden our
inclusion to all mindfulness-based interventions studies delivered to adolescents with chronic
disorders. A search on three data-bases (PubMed, CINAHL, and PsycINFO) revealed that there
were 19 studies that examined the effectiveness of mindfulness-based interventions delivered in
clinical setting to adolescents with chronic disorders. Fifteen studies included adolescents with
psychiatric or pain disorders, and four included adolescents with a chronic physical disorders
including cardiac problems, cancer, and headache. Psychological outcomes and pain were
examined in most studies with effect sizes for mindfulness-based interventions ranging from small
to large. Only one study examined cortisol as a physiological measure of stress. Our review
concluded that mindfulness-based intervention studies conducted in clinical settings mainly
engaged adolescents with psychiatric or pain disorders. The effectiveness of mindfulness-based
interventions on improving psychological outcomes were inconsistent and only four studies were
conducted among adolescents with chronic physical diseases. After we conducted the systematic
review, two studies examining trait mindfulness among adolescents with chronic disorders
including cancer and asthma were published (Cillessen et al., 2017; Patterson & McDonald, 2015).
The findings from the systematic review offered further key validation to the scientific premise of

the study and it highlighted the gap in the studies examining trait mindfulness in adolescents with
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chronic physical disorders and studies examining trait mindfulness and mindfulness-based
interventions among adolescents with T1D.

Using a cross-sectional design, we recruited adolescents (age=12-18 years) with T1D
during diabetes clinic appointments. Participants completed measures on demographics, clinical
data, trait mindfulness/practices, stress, DD, depressive symptoms, and DSM using secure
Qualtrics survey app on a tablet computer. Alc was obtained from medical records.

In manuscript 1, we described mindfulness (trait and practices) and compared levels of trait
mindfulness (low/high) and practices (yes/no) on demographic, clinical characteristics and
diabetes-related outcomes among adolescents with T1D. T-tests and Chi-square tests were applied
for comparative analyses. Our 129 adolescents (12-18yrs; 59% male; 88% white), reported
moderately high levels of mindfulness (31+ 8, range=10-40) and one third (30%) reported having
experience with mindfulness practices (formal, informal, and religious). Based on clinical cutoff
adolescents were classified to high and low mindfulness groups. Adolescents who reported higher
levels of trait mindfulness had higher insulin pump usage (p=0.048), and less diabetes-specific
stress (p=0.010), greater DSM (p=0.006) and less Alc (p=0.013). Adolescents who reported more
types of mindfulness practices had greater DSM scores. The findings from this study appear to
support the development of mindfulness interventions for adolescents with T1D and targeting
adolescents with low mindfulness.

In the second manuscript, using the sample, we examined the association of trait
mindfulness with psychosocial (stress, diabetes distress, depressive symptoms, and anxiety) and
bio-behavioral (diabetes self-management [DSM] and glycemic regulation [Alc]) variables, and
examined which mindfulness facet (Observing, Describing, Act with Awareness, Nonjudgement,

and Nonreactivity) is associated with these variables. Participants completed measures on
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mindfulness, stress, diabetes distress, depressive symptoms, and DSM using tablet computer. Alc
was obtained from medical records. Using multivariate multiple regression, we found omnibus
significant association between mindfulness (CAMM) and psychosocial: F (24, 129) = 6.74
;Wilks’ Lambda=0.319; p<.001 and bio-behavioral variables : F(12, 129) = 2.65; Wilks’
Lambda=0.781; p=0.002. Multivariate multiple regression also showed there is an omnibus
significant association between mindfulness facets (Describe, Act with Awareness, Nonjudgment,
and Nonreactivity) and psychosocial: F(36, 129) = 9.8; Wilks’ Lambda=0.108; p<.001and bio-
behavioral: F(18,129) = 2.75; Wilks’ Lambda= .683; p<.001) variables. Hierarchical multiple
linear regression modeling was used to examine the associations of overall mindfulness and
specific facets with psychosocial and bio-behavioral, adjusting for demographic and clinical
characteristics. We found Mindfulness as a unidimensional concept was associated with all
psychosocial variables (p<.001) and DSM (p= 0.016). Mindfulness facets of Nonjudgement and
Nonreactivity were significantly associated with stress, diabetes distress, depressive symptoms,
and anxiety (All Ps<0.01). Act with Awareness was significantly associated with diabetes distress
(p=0.044), depressive symptoms (p<.001), and anxiety (p<.001). Mindfulness facet Describe was
significantly associated with stress (p=0.026). Nonjudgment was significantly associated with
DSM (p=0.015) and Nonreactivity was significantly associated with Alc (p=.001). This further
investigation suggested that mindfulness-based interventions should target different mindfulness
facets to improve varied aspects of adolescents with T1D mental and physical health.

Our exploratory aim 5 found that higher levels of mindfulness (CAMM) were associated
with lower levels stigma toward chronic disorder. Our exploratory aim 6, found that shared

responsibility partially mediated the relationship between mindfulness and DSM.
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7.2 Study Strengths and Limitations

The first manuscript is novel in that it looked at both trait mindfulness and mindfulness
practices. In addition, this study compared adolescents by trait mindfulness (low vs high) and
mindfulness practices (presence and types) on bio-behavioral variables. Low trait mindfulness and
poor mindfulness skills based on clinical cut-off have the ability to accurately about 80% of
adolescents with internalizing disorders such as depressive symptoms and social withdrawal
(Oppo et al., 2019). The goal of distinguishing adolescents with high and low mindfulness based
on clinical cut-off provides a simple way to target adolescents with low mindfulness skills who
are at high risk for psychological problem and facilitates appropriate intervention in clinical
setting. To our knowledge, this the first study to use clinical cutoff to identify adolescents with
low and high mindfulness. Two studies have used median split (Nagel et al., 2020; Patterson &
McDonald, 2015) which may limit their conclusion to populations with similar mindfulness levels.

The second manuscript had several strengths, including but not limited to the use of
comprehensive measures for mindfulness, both unidimensional definition and multidimensional
aspects; using wide range of health-related measures related to the adolescents’ psychological,
physical and behavioral aspects, the use of an objective measure of Alc; and inclusion of
developmentally appropriate tools to measure psychosocial variables in adolescents.

The exploratory aim 5 was the first to go beyond health-related measures and it included
stigma toward people with chronic disorders in a sample of adolescents with chronic disorder. It
is important to understand whether adolescents with chronic disorder have prejudice or
stereotyping toward having chronic disorder as this would increase our knowledge of this aspect

in the literature.
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Finally, the exploratory aim 6 was the first to explore both shared responsibility and
mindfulness in the same context. Both shared responsibility and mindfulness are associated with
health-related outcomes. Share responsibility has been identified as an optimal way of parental
involvement in diabetes-self management behaviors and is associated with reducing psychological
distress and improving bio-behavioral variables. Exploring the potential moderating and
mediating role of shared responsibility in the relationship of mindfulness and bio-behavioral
variables provides could provide evidence to investigate interventions that target both mindfulness
and shared responsibility.

Despite the many strengths of this study, there are some important limitations that should
be considered and therefore, the findings should be interpreted with caution. First, this study was
limited by the use of the cross-sectional design, which prevented us from drawing any causal
conclusions about the associations between constructs of interest. Second, the use of convenient
sampling limits the generalizability of the study findings. Third, this study was conducted in a
clinical setting at the diabetes clinic which may have influenced adolescents’ answers to be at their
healthcare providers’ expectations; however, we informed the participants that their data will be
kept confidential. To decrease this bias, future studies could consider conducting the study in a
nonjudgmental space where adolescents will feel less judged about their answers. Forth, the
questions regarding mindfulness practices were general and were not sensitive enough to
determine whether adolescents were engaged enough in mindfulness practices or not (i.e., where
they learned about mindfulness, frequency, duration per practice). Despite these limitations, the
current findings appear to support that mindfulness or some mindfulness facets are associated with

better psychological health, DSM, and glycemic regulation in adolescents’ with T1D. Furthermore,
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the findings suggest that targeting particular mindfulness facets in mindfulness-based interventions

could be beneficial.

7.3 Future Studies and Implications for Nursing

Future studies could consider examining the association between mindfulness and
objective biological parameters of stress including cortisol and heart rates as well as other
measures including incidence of hypoglycemia and diabetic keto-acidosis. In addition, examining
the predictivity of mindfulness for a broad range of psychosocial and bio-behavioral variables
using longitudinal design; also examining parental perspectives in addition to adolescents’
perspectives Furthermore, future studies could utilize qualitative methods to obtain deeper
understanding of adolescents’ mindfulness and inquiring about mindfulness practices in a more
detailed and sensitive manner. Moreover, future studies could examine age-appropriate, feasible
and cost-effective strategies to develop and deliver mindfulness intervention to adolescents with
T1D. For example, different modes of deliveries can be examined such as Telehealth, mobile
apps, and in-person mindfulness interventions. Furthermore, the expansion of mindfulness studies
could include adolescents with other chronic disorders or those with high stress profile such as
those being exposed to abuse or trauma. Furthermore, future studies could compare mindfulness
levels among adolescents with and without T1D, adolescents with T1D with and without CGM,
and adolescents with T1D with and without insulin pump as well as considering gender,
developmental age, and SES differences. Mindfulness interventional studies could be conducted
with the above mentioned subgroups to compare health-related outcomes. Considering we found

significant association between CAMM and the two related items form the FFMQ Act with
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Awareness and Nonjudgment, further psychometric analyses and construct validation between
these two measures as well as their correlations to the mindfulness practices in adolescents with

chronic disorders are indicated.
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Appendix A Systematic Review

Mindfulness-based interventions among adolescents with chronic diseases in clinical
settings: a systematic review

Journal of Pediatric Health Care June 22, 2018, Vol. 32(5), 455-472
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The topic of mindfulness with adolescents has blossomed in recent
years. Mindfulness training is now delivered to numerous adoles-
cents in schools, afterschool programs, and clinics across the U.S.
and beyond. Despite enthusiasm for mindfulness training, advances
in the assessment of mindfulness in adolescents have lagged some-
what (Goodman, Madni, & Semple, 2017; Pallozzi, Wertheim,
Paxton, & Ong, 2017). The development of reliable and valid
assessments of mindfulness in adolescents is important for at least
three reasons. First, it is important to know whether current con-
ceptualizations of mindfulness—which are rooted in Buddhist phi-
losophy (Analayo, 2003) and clinical science (Baer, 2003) and are
geared toward adults—track the expression of mindfulness in ado-
lescents. Second, mindfulness is hypothesized to be a primary
mechanism through which mindfulness training is linked to bene-
ficial changes in psychological well-being and health outcomes in
children and adolescents (Burke, 2010; Galla, 2016). Thus, mea-
sures that examine mediators of treatment effects are critical for
testing core theoretical arguments in the field. Third, there is grow-
ing interest in understanding naturalistic changes in mindfulness
across adolescence and how such changes may impact positive
developmental outcomes (Roeser & Eccles, 2015). It is therefore
imperative to develop measures that can be used for tracking devel-
opmental change across adolescence.

To advance measurement of mindfulness in adolescents, we
evaluated the psychometric properties of a short-form version of the
Five Facet Mindfulness Questionnaire (FFMQ; Baer, Smith,
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Hopkins, Krietemeyer, & Toney, 2006) in a longitudinal study of
599 high school adolescents. The FFMQ is among the most widely
studied and widely used measures of mindfulness in adults (Gold-
berg et al., 2016). However, far less work has examined whether
this measure is reliable and valid in adolescents. The aims of the
current study were to test the factor structure of the FFMQ; to
examine measurement invariance across time, gender, and grade
level; to assess reliability; and to test evidence for convergent,
discriminant, and predictive validity.

What is Mindfulness and How Is It Measured?

Mindfulness can be defined as a sustained and receptive awareness
of the present moment (Analayo, 2003). In the psychological liter-
ature, it is often conceptualized as involving two core dimensions:
self-regulation of attention to present-moment experience and an
attitude of nonjudgmental acceptance (Bishop et al., 2004). The
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first dimension involves directing and sustaining attention to
present-moment subjective experience, allowing for increased
awareness and recognition of ongoing thoughts, feelings, and bod-
ily sensations. Nonjudgmental acceptance refers to the curious and
nonreactive orientation taken toward whatever arises in conscious
awareness. Mindfulness is characterized as both a trainable mental
quality (Shapiro, Carlson, Astin, & Freedman, 2006) and a rela-
tively stable disposition whose expression naturally varies across
and within individuals (Brown & Ryan, 2003).

With some exceptions (Levinson, Stoll, Kindy, Merry, & David-
son, 2014), mindfulness is most commonly measured through self-
report questionnaires (Bergomi, Tschacher, & Kupper, 2013; Sauer
et al., 2013). These instruments differ primarily in their theoretical
and philosophical foundations and in the number of mindfulness
dimensions they emphasize (Bergomi et al., 2013; Van Dam et al.,
2018). Some measures attempt to capture a single dimension of the
construct. For example, the Mindful Attention Awareness Scale
(Brown & Ryan, 2003), which is rooted in Buddhist philosophy
(Bodhi, 2011) and Self-Determination Theory (Ryan & Deci, 2000)
assesses the degree to which individuals are attentive and aware of
their experience in daily life. Other measures capture a
multidimensional characterization of mindfulness. For example, the
Kentucky Inventory of Mindfulness Skills (Baer, Smith, & Allen,
2004), which derives mainly from clinical science, assesses four
interrelated but separable dimensions of mindfulness, includ- ing
some that may not directly overlap with the proposed opera-
tionalization by Bishop et al. (2004) (e.g., describing experience
with words).

FFMQ

The diverse array of mindfulness measures prompted Baer, Smith,
Hopkins, Krietemeyer, and Toney (2006) to examine the factor
structure of existing self-report measures. Their aim was to under-
stand whether mindfulness—as it was being measured at the time—
was better characterized as a unidimensional or multidimensional
construct, and if the latter, the number of its constituent dimensions.
Factor analysis of a combined pool of 112 items across five differ-
ent self-report scales yielded five distinguishable, yet correlated
dimensions of mindfulness: Observing present-moment experience,
Describing experience with language, Acting with Awareness,
Nonjudgment of experience, and Nonreactivity to inner experience.
Four of the five dimensions (Describe, Acting with Awareness,
Nonjudgment, and Nonreactivity) appeared to capture an overall
mindfulness construct, especially among non-meditating adults.
The Observe scale (assessed via items such as, “I pay attention to
sensations, such as the wind in my hair or sun on my face”) did not
load onto an overall mindfulness factor and was unexpectedly posi-
tively correlated with psychological symptoms and other measures
of distress. This suggested that in the absence of formal mindfulness
training, the Observe subscale may capture maladaptive forms of
self-focused attention (e.g., self-consciousness).

Several studies have since replicated the original finding that a
four-factor hierarchical model, excluding Observe, provides opti-
mal fit for the data among non-meditators (Curtiss & Klemanski,
2014; Gu et al., 2016; Williams, Dalgleish, Karl, & Kuyken, 2014).
On the other hand, studies have also found support for a five-factor
correlated and a five-factor hierarchical model as providing the best
fit in individuals with no meditation experience (Bohlmeijer, ten
Klooster, Fledderus, Veehof, & Baer, 2011; Veehof, ten Klooster,

Taal, Westerhof, & Bohlmeijer, 2011). In addition, Medvedev, Sie-
gert, Kersten, and Krégeloh (2017) suggested that certain items
(e.g., Item 32 of the Describe subscale, “My natural tendency is
to put my experiences into words”) may not function particularly
well psychometrically, perhaps due to vague wording of the state-
ments. These authors suggest further that removing such items
improves the model fit.

Beyond evaluating its factor structure, studies have also exam-
ined reliability and validity of the FFMQ. Studies find evidence for
reliabilities > .60 on each of the five subscales (Christopher, Neu-
ser, Michael, & Baitmangalkar, 2012) and test-retest reliability
(Veehof et al., 2011). Likewise, studies document evidence for
convergent validity with conceptually more closely related con-
structs (Hollis-Walker & Colosimo, 2011), discriminant validity
from less closely related constructs (Gu et al., 2016; Veehof
et al., 2011), and incremental predictive validity (Christopher
et al., 2012; Veehof et al., 2011). The dimensions of Acting with
Awareness, Nonjudgment, and Nonreactivity have repeatedly
demonstrated incremental predictive validity for psychological
symptoms and well-being (Desrosiers, Klemanski, & Nolen-
Hoeksema, 2013; Medvedev, Norden, Krégeloh, & Siegert, 2018;
van Son et al., 2014; Veehof et al., 2011).

The original version of the FFMQ is 39 items, which can raise
concerns of survey fatigue for large assessment batteries. Attempts
to shorten the FFMQ have been developed, with varying numbers
of items: 24 items (Bohlmeijer et al., 2011), 20 items (Hou, Wong,
Lo, Mak, & Ma, 2013; Tran, Gluck, & Nader, 2013), and 15 items
(Gu et al., 2016). These scales also demonstrate initial evidence of
construct validity (Bohlmeijer et al., 2011), and lower, but adequate
reliability (Gu et al., 2016; Tran et al., 2013). Of course, reductions
in scale reliabilities are often associated with use of fewer items
(Ziegler, Kemper, & Kruyen, 2014). The current study sought to
evaluate the 20-item short form developed by Tran, Gliick, and
Nader (2013).* We selected this version of the scale based on the
fact that it reduced the FFMQ by about 50%, was validated in
nonclinical adult samples (compared to the other short forms that
were validated in clinical or subclinical samples and in intervention
trials), and retained more than 3 items per facet (thus enabling
comparison of model fit statistics).

Is the FFMQ Reliable and Valid in Adolescents?

Although the FFMQ has been used in prior studies with adolescent
samples (Calvete, Gamez-Guadix, & Cortazar, 2017; Ciesla, Reilly,
Dickson, Emanuel, & Updegraff, 2012; Galla, 2016; Royuela-
Colomer & Calvete, 2016), to our knowledge only one study has
explicitly sought to evaluate the psychometric properties of the
FFMQ (Royuela-Colomer & Calvete, 2016). In this study, 520
Spanish adolescents (age rangei4l3-19 years) completed a trans-
lated version of the FFMQ. A five-factor, correlated model pro-
vided the best fit to the data in this Spanish-language version of the
FFMQ (as ranged from .65 to .83). A random subsample of 247
adolescents completed the same FFMQ 4 months after the first
assessment. Test-retest reliability in this subsample was generally
adequate (intraclass correlations between .39 and .63). Longitudinal
analysis also revealed that Nonreactivity and Acting with Aware-
ness subscales predicted reductions in depressive symptoms 4
months later, controlling for baseline levels. Overall, this study
offered an important initial evaluation of the psychometric properties
of the FFMQ in adolescents. However, a comparable evaluation has
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not yet occurred in adolescents from North America, so it remains
unknown whether these results would replicate in other samples.
Moreover, the study did not evaluate whether the factor structure of
the FFMQ was invariant across time, gender, and grade level—a
foundational requirement for tracking longitudinal change and mak-
ing group comparisons (Widaman, Ferrer, & Conger, 2010).

The Current Study

We examined the reliability and validity of a short-form version of the
FFMQ in a longitudinal study of 599 high-school-age adolescents in
the U.S. The aims of this study were fourfold: First, we sought to
evaluate the factor structure of the 20-item FFMQ. Based on prior
research, we anticipated that a four-factor model (excluding Observe)
would fit the data better than a five-factor model. Second, we tested
measurement invariance in the factor structure across time, gender,
and grade level. Third, we examined evidence of convergent validity
in terms of closely related psychological constructs (e.g., self-compas-
sion) and discriminant validity in terms of less closely related social
skills (e.g., social perspective taking). Finally, we tested incremental
predictive validity of mindfulness with regard to cross-time changes in
psychological well-being (e.g., life satisfaction).

Method
Participants

The sample included 599 students (Mage 14.27 years, SD 1.15, range
13.92149.67) attending a large suburban public high school in the
Northeastern U.S. Students were recruited through arandom selec- tion
of teachers in each grade level. The majority of students (80%)self-
identified as Caucasian, and 49% identified as female, which is
representative of the school’s population (88% White, 49% female;
National Center for Education Statistics, 2018). Data on socioeco-
nomic status were not collected, but according to the National Center
for Education Statistics (2018), approximately 12% of the school’s
students qualify for free or reduced price lunches. The analytic sample
represented about one third of the school population. Approximately
19% of the sample were freshmen, 24% were sophomores, 28% were
juniors, and 29% were seniors.?

Procedure

The study was approved by the University of Pittsburgh Institu-
tional Review Board. Data collection spanned nearly an entire aca-
demic calendar year (beginning in September and ending in April).
The school sent an informational letter about the study and an opt-
out permission form to parents. Students also completed assent
forms during the first assessment. Students who were not available
during the first assessment were given one more opportunity to
provide assent during the second assessment. This means that some
students did not provide data for the study until later in the aca-
demic year. Students were included in the study as long as they
provided data during at least the first or the second assessment wave
(and thus provided assent).

Students completed self-report measures assessing study con-
structs 3 times during the academic year. The three assessment
waves, henceforth referred to as T1, T2, and T3, were spaced
approximately 3 months apart (September, January, April). All
measures were completed using Qualtrics Survey System on school
computers during regular school hours. Students’ responses to a

single attention check embedded in each survey (“For this question,
select ‘rarely true’”) suggest that they were mostly attentive when
completing the survey (percent correct responses: T1 % 90%, T2 %
85%, and T3 4 83%).

Approximately 66% (n % 395) of students took all three
surveys, 27% (n 1463) took two surveys,and 7% (n  41) took
one survey. Survey completion rates did not differ by gen- der
(girls versus boys), w2(2) 147, p .503, or race (Cauca-
sian versus other races/ethnicities), w?(2) %42.78, p  .249, but
they did differ by grade level (lower level [freshmen, sopho-
mores] versus upper level [juniors, seniors] students), w(2) 1
24.28, p < .001, with older students being more likely to have
taken fewer surveys.

Measures

Mindfulness. Students completed a 20-item version of the FFMQ
taken from prior research (Tran et al., 2013). The FFMQ assesses
individual differences in five facets of mindfulness, including Act-
ing with Awareness (Items 5, 8, 13, and 18; see Baer et al., 2006),
Describe (Items 16, 22, 32, and 37), Observe (Items 15, 20, 26, and
31), Nonjudgment (ltems 14, 25, 30, and 35), and Nonreactivity
(ltems 9, 19, 21, and 24). Items were rated from 14 never or very
rarely true to 5tyery often or always true. The Online Supple-
mentary material provides content for each FFMQ item used.

Convergent and discriminant validity measures
Self-compassion. Participants completed the 12-item Self-
Compassion Scale, Short Form (Raes, Pommier, Neff, & Van
Gucht, 2011). This scale taps facets related to self-compassion,
including self-kindness, self-judgment, common humanity,
balanced awareness, isolation, and overidentification. Items were
endorsed from 1 strongly disagree to 6 stropgly agree (as
.86, .88, .86 across three time points, respefively).

Social perspective taking. Students also reported their tendency
to adopt the point of view of others using 4 items taken from the
Interpersonal Reactivity Index (Davis, 1980). Items (e.g., “Before
criticizing somebody, | try to imagine how | would feel if | were in
their place”) were rated from 1 % does not describe me well to 5 %4
describes me very well (as % .80, .82, .84).

Empathic concern. Students reported their tendency to experi-
ence feelings of sympathy and compassion for individuals who are
less fortunate using 3 items taken from the Interpersonal Reactivity
Index (Davis, 1980). Items (e.g., “I often have tender, concerned
feelings for people less fortunate than me™) were rated from 1 14
does not describe me well to 5 14 describes me very well (as .76,
79, 82).

Prosocial behavior. Students reported how often they engage in
prosocial interpersonal behaviors using items adapted from prior
research (Caprara, Steca, Zelli, & Capanna, 2005; Segal, Cimino,
Gerdes, Harmon, & Wagaman, 2013). Items (e.g., “I try to help
others who are in need,” “I help others even if it does not personally
benefit me”) were rated from 1 % never/almost never true to 5 4
almost always/always true (as %4 .87, .87, .89).

Psychological well-being outcomes
Satisfaction with life. Students reported on their global cognitive
judgments of life satisfaction using the 5-item Satisfaction with
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Life Scale (Diener, Emmons, Larsen, & Griffin, 1985). Items (e.g.,
“In most ways my life is close to my ideal”) were rated from 1 %
strongly disagree to 7 % strongly agree (as % .86, .88, .86).

Perceived stress. Students reported on the degree to which they
have recently felt their life was stressful, unpredictable, and
uncontrollable using the 4-item Perceived Stress Scale (e.g., During
the past month “... how often have you felt that you were unable to
control the important things in your life?”’; Cohen, Kamarck, &
Mermelstein, 1983). Items were endorsed using a 5-point scale from
1 % never to 5 % very often (as % .71, .68, .69).

Positive and negative affect. Students reported their positive and
negative affect in the past month using the 10-item Positive and
Negative Affectivity Schedule, Short Form (Mackinnon et al.,
1999). Five items were used to capture positive affect (i.e., alert,
excited, enthusiastic, inspired, and determined; as .74, .79, .79) and
5 items were used to capture negative affect (i.e., distressed, upset,
scared, nervous, and afraid; as % .85, .85, .87). Items were endorsed
from 1 % not at all to 5 % extremely.

Rumination. Students completed 4 items adapted from the Mul-
tidimensional Measure of Academic Coping (Skinner, Pitzer, &
Steele, 2013). The rumination subscale assesses the tendency to
dwell on negative or stressful life events. Items (e.g., When some-
thing bad or stressful happens to me, “I keep thinking about it over
and over”) were endorsed from 1 % not at all true for me to 4 %4 very
true for me (as %4 .95, .95, .95).

Demographic covariates. Because research has shown gender and
age differences in traits related to mindfulness (e.g., self-
compassion, Bluth, Campo, Futch, & Gaylord, 2017), we included
students’ self-reported gender (0 sale, 1 female) and grade level
as covariates in analyses. In the current study, grade level was treated
as a dichotomous variable (lower level [freshmen, sopho- mores]
vs. upper level [juniors, seniors] students) to provide ade- quate
sample size for multigroup measurement invariance tests.

Data analysis. Descriptive statistics were conducted using SPSS
v24 (IBM Corp, 2016). All other analyses were completed in Mplus
v7.2 (Muthén & Muthén, 2012). Students with missing data were
included in all models using full information maximum likelihood
(FIML), which produces less biased and more reliable results than
listwise or pairwise deletion (Baraldi & Enders, 2010; Schafer &
Graham, 2002). FIML was enabled by treating demographic char-
acteristics as missing data correlates (i.e., auxiliary variables). All
analyses used MLR estimation (maximum likelihood estimation
with robust standard errors).

Model fit was assessed using standard indices and their corre-
sponding cutoffs. Values of .90 or higher for the comparative fit
index (CFI) indicate acceptable fit to the data, and values of .95 or
higher indicate excellent fit (Bentler & Bonett, 1980; Hu & Bentler,
1999; Schumacker & Lomax, 2010). Root mean square error of
approximation (RMSEA) values of .08 or less indicate acceptable
fit, and values of .05 or less indicate excellent fit (Browne &
Cudeck, 1993; Schumacker & Lomax, 2010). We also used Baye-
sian information criteria (BIC) values to compare models, where
lower values indicate better fit.

To test for differences in fit across nested models, we followed
recommendations where a change in model fit of <.010 in CFl and a
change of <.015 in RMSEA would indicate that the more restrictive
model does not fit worse than the unrestricted model (Chen, 2007).

We supplemented these indices with w? difference tests using MLR
correction (Satorra & Bentler, 2001).

Results
Structural Analysis of the FFMQ

We examined the factor structure of the FFMQ through a series of
confirmatory factor analyses using T1 data. Following prior
research (Baer et al., 2006; Gu et al., 2016; Williams et al., 2014),
we tested five measurement models: (1) a single-factor model in
which all items served as indicators of an overall, latent mindfulness
factor; (2) a five-factor correlated model in which items served as
indicators of five separate but correlated factors;

(3) a five-factor hierarchical model in which items served as indi-
cators of five factors that in turn served as indicators for an overall,
higher order mindfulness factor; (4) a four-factor correlated model
in which items served as indicators of four separate but correlated
factors (excluding Observe subscale); and (5) a four-factor hier-
archical model in which items served as indicators of four factors
that in turn served as indicators for an overall, higher order mind-
fulness factor (excluding Observe subscale).

Table 1 presents fit indices for all models testing the factor
structure of the 20-item FFMQ. The single-factor model demon-
strated poor fit to the data. The five-factor correlated and five-factor
hierarchical models demonstrated adequate fit to the data (see
Online Supplementary material for standardized loadings in the
five-factor hierarchical model). In the five-factor correlated model,
however, Observe demonstrated either negative (racting with Awareness
% .18, p ¥ .007; Inonjudgment ¥ .17, p % .007) or nonsignificant
(rpescribe .02, p .790; INobteactivity -10y4p A
.227) correlations with the remainirig four factors. Likewise, in the
five-factor hierarchical model, Observe loaded negatively onto the
second-order mindfulness factor (standardized loading 147, SE
14 .08, p .039). Excluding the Observe factor qualitatively improved
model fit for both the four-factor correlated and four- factor
hierarchical models, although doing so still did not result in
excellent fit to the data.

To explore the factor structure further, we examined the stan-
dardized factor loadings for each indicator in the four-factor hier-
archical model. All items, except for Item 32 on the Describe
subscale, showed moderate-to-strong loadings on their respective
factors (standardized loadings 7 to .86, ps <.001). By contrast,the
standardized factor loading for Item 32 was considerably smaller
(standardized loading .18, p14 .002). Moreover, it was the only
item whose latent factor did not account for statistically significant
variance (R? .03, SE .023p¢ .125). 1,

Based on these results, we refittéd the above set of measurement
models, but excluded the Observe factor and Item 32 in the Describe
factor. This resulted in 15 items in total. Both the four- factor
correlated and four-factor hierarchical models provided excellent fit
to the data. We retained the 15-item four-factor hier- archical model
in all remaining analyses, since it fit the data as well as the four-
factor correlated model, Dw?(2) 4.33, p .115yand
represented a theorized conceptualization of the FFMQ.

Measurement Invariance

We next examined measurement invariance of the 15-item, four-
factor hierarchical model.® We tested configural, metric, and scalar
invariance across (1) time (assessment wave), (2) gender (girls
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Table 1. Testing Alternate Factor Structures for the FFMQ.

Model w? df MLR scaling correction factor CFI RMSEA SRMR BIC
FFMQ 20 items
One factor 1,544.10 170 1.161 468 116 121 32,490.57
Five factor 411.14 160 1.157 .903 .051 .068 31,237.06
Five factor, hierarchical 429.28 165 1.160 .898 .052 .072 31,227.28
Four factor (no Observe) 249.37 98 1.176 930 .051 .056 24,997.48
Four factor, hierarchical (no Observe) 252.80 100 1.177 .930 .051 .057 24,989.03
FFMQ 19 items (excluding Item 32)
One factor 1,434.38 152 1.164 484 119 .120 30,884.61
Five factor 315.08 142 1.159 .930 .045 .059 29,644.20
Five factor, hierarchical 333.26 147 1.161 925 .046 .064 29,633.85
Four factor (no Observe) 170.33 84 1.178 .959 .041 .045 23,405.93
Four factor, hierarchical (no Observe) 174.67 86 1.179 .958 .041 .047 23,398.41

Note. N 14,599. FFMQ ¥ Five Facet Mindfulness Questionnaire; w? Y4 chi-square; df ¥ degrees of freedom; CFl 14 comparative fit index; RMSEA

root mean square

error of approximatiorSRMR 14 standardized root mean square residual; BIC14 Bayesian information criterion. Gender (0% male; 1Y, female) and grade level (0
lower level [freshmen and sophomores] grades; 1 14, higher level [juniors, seniors] grddles) were included as auxiliary variables (missing data correlates). Item 32 (“My natural
tendency is to put my experiences into words”) is from the Describe subscale.

Table 2. Tests of Measurement Invariance Across Time, Gender, and Grade Level.

Model fit indices

Model fit comparisons

Model w? df  MLR scaling correction factor ~ CFl  RMSEA  Model Comparisons ~ Dw?  Ddf p DCFI DRMSEA
Time (assessment wave)
Model 1 1,152.91 873 1.118 .968 .023
Model 2 1,178.53 895 1.115 .968 .023 M2 versus M1 25.24 22 .286 .000 .000
Model 3 1,181.24 901 1.116 .968 .023 M3 versus M2 2,97 6 812 .000 .000
Model 4  1,227.58 923 1.113 .965 .023 M4 versus M3 48.36 22 .001 .003 .000
Model 5 1,243.98 929 1.112 .964 .024 MS5 versus M4 17.59 6 .007 .001 .001
Girls versus boys
Model 1 290.77 172 1.140 .946 .048
Model 2 296.20 183 1.142 .948 .045 M2 versus M1 5.67 11 .894 .002 .003
Model 3 299.35 186 1.144 .948 .045 M3 versus M2 3.33 3 .343 .000 .000
Model 4 333.59 197 1.135 937 .048 M4 versus M3 3681 11 <.001 .011 .003
Model 5 348.60 200 1.133 932 .050 M5 versus M4 16.23 3 .001 .005 .002
Lower level (freshmen, sophomores) versus upper level (juniors, seniors) students
Model 1 265.73 172 1.143 .956 .043
Model 2 279.57 183 1.144 954 .042 M2 versus M1 13.89 11 239 .002 .001
Model 3 280.71 186 1.148 .955 .041 M3 versus M2 1.68 3 .642 .001 .001
Model 4 286.40 197 1.140 .958 .039 M4 versus M3 4.32 11 .960 .003 .002
Model 5 292.33 200 1.139 .956 .039 M5 versus M4 6.06 3 .109 .002 .000

Note. N1/599. w2 Yhi-square; df dggrees of freedom; CFI

copparative fit index; RMSEA

ragt mean square error of approximation; D change in parameter; w2

and p-values for médel fit comparisons are based on Satorra and Bentler’s (2001) scaled w2 difference test for MLR estimation. Gender (0 nmigle; 1 female) andgrade
level (0 lowarlevel [freshmen and sophomores] grades;1  higher level [juniors, seniors] grades) were included as auxiliary variables (missing data correlates). Model 1 (M1)
baselinegnodel (without invariance); Model 2 (M2) invariant figst-order factor loadings; Model 3 (M3) invariant first-order and second-order factor loadings; Model
4 (M4) invariant first-ordgr and second-order factor loadings and fem intercepts; and Model 5 (M5) invariant first-order and second-order factor loadings, item intercepts,

and first-order factor intercepts.

[n % 293] vs. boys [n 4 306]), and (3) grade level (lower level
[n %4 260] vs. upper level [n %4 339] students). Measurement invar-
iance tests for gender and grade level were conducted using T1 data.
Following prior research (Dimitrov, 2010; Rudnev, Lytkina,
Davidov, Schmidt, & Zick, 2018), we fit a series of five models: (1)
No invariance (Model 1): This is the baseline model in which no
invariance is assumed (i.e., all model parameters are freely esti-
mated; (2) Invariant first-order loadings (Model 2): Model 2 is
obtained from Model 1 by adding equality constraints to all first-
order factor loadings across groups; (3) Invariant first-order and
second-order factor loadings (Model 3): Model 3 is obtained from
Model 2 by adding equality constraints to all second-order factor

loadings across groups; (4) Invariant first-order and second-order
factor loadings and item intercepts (Model 4): Model 4 is created
from Model 3 by adding equality constraints to all item intercepts
across groups; and (5) Invariant first-order and second-order factor
loadings, item intercepts, and first-order factor intercepts (Model
5): Model 5 is created from Model 4 by adding equality constraints
to all first-order factor intercepts across groups. Full results of these
models are summarized in Table 2.

Time (assessment wave). All models provided excellent fit to the
data. The four-factor hierarchical model demonstrated evidence of
both metric (i.e., factor loadings equal) invariance (Model 1 vs.
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Table 3. Descriptive Statistics for the FFMQ Across Three Assessment Table 4. Bivariate Correlations Between Mindfulness Subscales.
Waves.

Variable 1 2 3 4 5 6 7 8 9 101
Variable n M SD Range a

1. Describe T1
Act Aware T1 532 3.06 91 1.0-5.0 .88 2. Acting with .29
Nonjudge T1 532 3.67 .88 1.0-5.0 .81 Awareness T1
Nonreact T1 532 3.17 74 1.0-5.0 .62 3. Nonjudgment T1 .39 .34
Describe T1 532 3.38 .83 1.0-5.0 .66 4. Nonreactivity T1 .16 .21 .21
Full FFMQ T1 532 3.32 .57 1.6-5.0 .82 5. Describe T2 .54 31 .36 .23
Act Aware T2 538 2.96 .88 1.0-5.0 .86 6. Acting with .17 .68 .32 .19 .37
Nonjudge T2 536 3.57 .93 1.0-5.0 .85 Awareness T2
Nonreact T2 537 3.12 71 1.0-5.0 .61 7. Nonjudgment T2 .23 .24 .62 .14 .35 .40
Describe T2 537 3.38 .80 1.0-5.0 .67 8. Nonreactivity T2 .18 .25 .21 .55 .22 .26 .18
Full FFMQ T2 539 3.25 .58 1.6-5.0 .83 9. Describe T3 .54 .30 .30 .18 .64 .29 .27 .20
Act Aware T3 469 2.95 .87 1.0-5.0 .85 10. Acting with .19 .65 .30 .23 .32 .66 .32 .21 .38
Nonjudge T3 468 3.58 .93 1.0-5.0 .88 Awareness T3
Nonreact T3 468 3.18 .72 1.0-5.0 .68 11. Nonjudgment T3 .31 .27 .62 .15 .30 .33 .65 .14 .39 .43
Describe T3 469 3.33 .78 1.0-5.0 .69 12. Nonreactivity T3 .19 .21 .19 .44 .21 .14 .17 .59 .32 .22 .24
Full FFMQ T3 469 3.26 .59 1.1-4.9 .85

Note. Total N ¥4 599. T1 V4 September assessment; T2 ¥4 January assessment;
T3
14 April assessment; FFMQ: Five Facet Mindfulness Questionnaire.

Model 2: DCFI % 0; DRMSEA % 0; Model 2 vs. Model 3: DCFI %4
0; DRMSEA % 0) and scalar (i.e., intercepts equal) invariance
(Model 3 vs. Model 4: DCFI % .003; DRMSEA % .001; Model
4 vs. Model 5: DCFI 1)‘2301; DRMSEA .001). Thus, the factor
structure of the FFMQ was equivalent across the September, Jan-
uary, and April assessment waves.

Gender. All models provided adequate-to-excellent fit to the data.
The data showed that metric invariance (Model 1 vs. Model 2: DCFI
1 .002; DRMSEA % .003; Model 2 vs. Model 3: DCFI

14 0; DRMSEA % 0), but not scalar invariance (Model 3 vs. Model
4:DCFl % .011; DRMSEA % .003; Model 4 vs. Model 5: DCFI
Ya

—005; DRMSEA  .002), could be established. Thus, the data
support metric invariance for the FFMQ across girls and boys.

Grade level. The configural, metric, and scalar invariance models
all provided excellent fit to the data. The four-factor hierarchical
model demonstrated evidence of both metric (Model 1 vs. Model 2:
DCFl % .002; DRMSEA % .001; Model 2 vs. Model 3: DCFI %
.001; DRMSEA % .001) and scalar (Model 3 vs. Model 4: DCFI
% .003; DRMSEA % .002; Model 4 vs. Model 5: DCFI %4

.002;

DRMSEA @) invariance. Thus, the factor structure of the FFMQ was
equivalent for lower level (freshmen, sophomores) and upper

level (juniors, seniors) high school students.

Descriptive Statistics and Bivariate Correlations

Table 3 provides descriptive statistics for the four subscale scores
and the overall FFMQ score at each assessment wave. Acting with
Awareness, Nonjudgment, and the overall score showed higher
internal reliability consistency estimates, with as ranging from
.81 to .88. Estimates of internal reliability were lower for Nonreac-
tivity and Describe, with as ranging from .61 to .69.

Table 4 presents the bivariate correlations among the four FFMQ
subscales within and across each assessment wave. All cor-relations
were in the expected direction and were statistically sig- nificant at
p < .01. However, the magnitude of the correlations within
assessment wave varied considerably, ranging from r Y
.16 to 43.

Note. N % 599. T1 Y September assessment; T2 % January assessment; T3 %
April assessment. All correlations are significant at p < .01. Gender (0 %4 male;1
female) and grade level (0 % lower level [freshmen and sophomores] grades; 1
higher level [juniors, seniors] grades) were included as auxiliary variables (missing
data correlates).

Evidence of Convergent and Discriminant Validity

Table S2 in the Online Supplementary material shows bivariate
correlations between the FFMQ and self-compassion, social per-
spective taking, empathic concern, and prosocial behavior. As
expected, the FFMQ subscales and total score demonstrated con-
vergent validity with self-compassion (rs425 to .68) and discri-
minant validity from less closely related constructs (perspective
taking, rs %4 .14 to .28; empathic concern, rs % .11 to .11; prosocial
behavior, rs % .07 to .18).

Evidence of Incremental Predictive Validity

Finally, we tested incremental predictive validity of FFMQ sub-
scales for each psychological well-being outcome. We fit a series
of multiple regression analyses in which each T2 psycho- logical
well-being outcome was simultaneously regressed on T1 FFMQ
subscales, demographic covariates (gender, grade level), and T1
psychological well-being. As presented in Table 5, FFMQ
subscales were differentially associated with changes in each
outcome. Acting with Awareness predicted significant decreases in
perceived stress and negative affect. Nonjudgment predicted
significant decreases in rumination, perceived stress, and negative
affect. Nonreactivity predicted significant decreases in
perceived stress and increases in positive affect. Describe did not
demonstrate evidence of incremental predictive validity for any
outcome.

We then reran the analyses using the FFMQ total score as a
predictor of outcomes. Controlling for T1 levels of the outcome and
demographic covariates, the FFMQ total score demonstrated
evidence of incremental predictive validity for all five outcomes:
life satisfaction (B % .31, 95% Cl % [.11, .50], p % .003, b % .13);
perceived stress (B ¥4 .30, 95% Cl %4 [ .41, .18], p<.001,
b %  .25); positive affect (B %4 .13, 95% CI %4 [.02, .24],
p % .024, b % .10); negative affect (B %4 .17, 95% Cl %
[ .30, .04],p % .010,b % .11); and rumination (B %4 .19,
95% Cl %4 [ .30, .09], p <.001, b % .12).
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Table 5. Incremental Predictive Validity Tests: Results of Multiple Regressions Predicting 3-Month Changes in Psychological Well-Being From Mindfulness
Subscales.

Life satisfaction T2 Perceived stress T2 Positive affect T2 Negative affect T2 Rumination T2

Predictors B LCI UuCl b B LCl ud b B LCI uCl b B LClI ud b B LCI ucl b
Outcome T1 .58*** 49 .66 .56 .45*** 36 .55 .46 .46*** .38 55 .46 .59*** 49 69 .58 .59*** 51 67 .60
Describe T1 .11 .02 .24 .07 .03 .10 .04 .03 .02 .10 .06 .02 .03 .05 .11 .03 .02 .05 .10 .02

Act Aware T1 .01 13 .15 .01 .09** .15 .03 .12 .08 .00 .16 .09 .09* .16 .01 .09 .03 .10 .04 .03 Nonjudge
T1 .07 .06 .20 .04 .07* .14 .01 .09 .04 12 .05 .04 .10* 220 .01 .10 .13** 21 .06 .13 NonreactT1 .15 .02

.33.08 .12** .19 .04 .13 .15** .05 .25 .14 .00 .09 .09 .00 .07 .15 .01 .06
Gender .02 17 .21 .01 .04 .05 .13 .03 .04 .07 .15 .03 .10 .03 .21 .05 .11 .01 .22 .06
Grade level .14 .05 .33 .05 .08 17 .01 .06 .07 .04 .18 .04 .06 .18 .06 .03 .00 11 .11 .00

Note. N 3P9.T1 September assessment; T2 Janulry assessment; LCI/UCI lower and upper 95% confidence intervals for the unstandardized regression coefficient
(B); b standardizéd regression coefficient. Gender (0 male;1 femalt) and gradg level (0 lower level [freshhen and sophomores] grades;1 higher level [juniors, seniors]

grades) were included as covariates. i
*p <.05. **p <.01. ***p <.001.

Discussion

In a study of 599 high school students, we evaluated the psycho-
metric properties of a short-form version of the Five Factor Mind-
fulness Questionnaire. Results revealed that a modified four-factor
hierarchical model, excluding the Observe subscale and 1 item from
the Describe subscale, best fit the data. This 15-item four-factor
model demonstrated evidence of configural, metric, and scalar
invariance across time and grade level, and configural and metric
invariance across gender. Reliabilities for the FFMQ total score and
Nonjudgment and Acting with Awareness subscales were higher
(.81 to .88), while the reliabilities for Nonreactivity and Describe
subscales were lower (between .61 and .69). These four subscales
were positively correlated with one another within and across
assessment waves. Likewise, the FFMQ total score and the four
subscales demonstrated evidence of convergent validity with con-
ceptually more closely related constructs (self-compassion) and
discriminant validity from conceptually less closely related con-
structs (e.g., social perspective taking, empathic concern).* Finally,
Acting with Awareness, Nonjudgment, and Nonreactivity subscales
showed evidence of incremental predictive validity for 3-month
changes in psychological well-being outcomes, above and beyond
demographic covariates and baseline levels of psychological well-
being.

The current results suggest that a mindfulness measure origi-
nally intended for use with adults can also be reliable and valid in
adolescent samples that share demographic characteristics with this
sample. In particular, the four-factor hierarchical structure of the
FFMQ in our adolescent sample replicates findings from numerous
other studies with adult samples (Baer et al., 2006; Curtiss & Kle-
manski, 2014; Gu et al., 2016; Williams et al., 2014). Likewise,
reliability estimates and correlations among mindfulness facets are
consistent with prior validation studies in adults (Gu et al., 2016;
Tran et al., 2013). Interestingly, our results also align with other
studies showing that certain items (Item 32; Medvedev etal., 2017),
perhaps due to ambiguous wording, may not load properly onto the
factor scores. Importantly, our results also replicate prior work
showing that Acting with Awareness, Nonjudgment, and Nonreac-
tivity incrementally predict psychological well-being outcomes
(Bohlmeijer et al., 2011; Veehof et al., 2011).

Our results did not fully replicate those of Royuela-Colomer and
Calvete (2016), who undertook the only other formal evaluation (at
the time of this study) of the FFMQ in adolescents. Despite the

samples being roughly equivalent in terms of age and gender, they
found that a five-factor correlated model best fit the data. Another
key difference is that our results showed that Acting with Aware-
ness, Describe, Nonjudgment, and Nonreactivity were all positively
and significantly correlated, whereas they found that Nonreactivity
was uncorrelated with Acting with Awareness and Nonjudgment. In
both studies, Nonreactivity and Acting with Awareness showed
incremental predictive validity for changes in psychological well-
being; we found associations with positive and negative affect and
perceived stress and they found associations with depression symp-
toms. However, we found additional evidence for the predictive
validity of Nonjudgment on changes in negative affect, perceived
stress, and rumination. Replication studies are needed to parse these
results, but it is possible that cultural differences can explain some
of the discrepant findings. Our sample was drawn from a high
school in the U.S. composed primarily of Caucasian students from
middle and higher income households, whereas Royuela-Colomer
and Calvete sampled high school students from Spain who were
more socioeconomically diverse.

Theoretical and Practical Implications

What are the scientific implications of this study? The current
investigation contributes to evidence that the FFMQ reflects a hier-
archical model of mindfulness in adolescents. This is notable
because the original derivation of the FFMQ was based on adult
samples and conceptualizations of mindfulness rooted in both clin-
ical science and Buddhism (Baer et al., 2006). Replicating the factor
structure in adolescents was therefore not a forgone conclu- sion.
Future research should study whether a five-factor model, with
Observe, fits the data better following mindfulness training
programs, as has been found in adult samples.

This study also contributes to evidence that mindfulness, as
assessed through the FFMQ, predicts psychological well-being in
adolescents. This is one of a growing number of studies in adoles-
cents to show that different dimensions of mindfulness (Acting with
Awareness, Nonreactivity, Nonjudgment) prospectively predict
incremental changes in various aspects of psychological well-
being. Adolescents with higher scores on Acting with Awareness,
Nonjudgment, and Nonreactivity all reported reductions in per-
ceived stress 3 months later. Our data showed a pattern of differ-
ential predictive validity for other outcomes: Acting with
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Awareness and Nonjudgment incrementally predicted reductions in
negative affect, but only Nonjudgment predicted reductions in
rumination, and only Nonreactivity predicted increases in positive
affect. These results affirm the value of considering how specific
dimensions of mindfulness may be more predictive of different
aspects of well-being.

This research makes an important advance by showing that the
FFMQ is invariant across time and grade level. Our data suggest
that the FFMQ reflects the same underlying construct regardless of
whether it is administered in fall, winter, or spring and regardless of
whether participants are in lower level (9th, 10th) or upper level
(11th, 12th) grades in high school. Thus, this scale may be useful
for researchers interested in charting change in mindfulness across
time and age (Roeser & Eccles, 2015). At the same time, when
looking across gender, our data revealed equivalent item loadings
(metric invariance) but not intercepts (scalar invariance). This sug-
gests that it is possible to compare the magnitude of correlations
between the latent FFMQ factors and other outcomes (e.g., per-
ceived stress) across boys and girls, but that comparing latent means
of the FFMQ across boys and girls (e.g., do boys have higher
mindfulness than girls) may not be yet warranted with this scale.

What are the practical implications of the current findings? The
results indicate that the Observe subscale may not be a valid indicator
of mindfulness in adolescents. It did not load onto the hierarchical
mindfulness factor, and it was negatively or nonsignificantly corre-
lated with the remaining four factors. Consistent with prior work in
adults (Baer et al., 2006; Veehof et al., 2011; Williams et al., 2014),
this suggests that even during adolescence, individuals may interpret
Observe items as being more reflective of self-conscious attention
rather than dispassionate awareness of ongoing perceptual experi-
ence. We therefore caution against its use in either the total mind-
fulness score or as a separate facet of mindfulness.

The lower reliabilities among Nonreactivity and Describe
suggest room for improving the content of these scales. Withshort-
form scales, lower reliabilities are expected and may be an
acceptable trade-off for other advantages they bring to basic
research (e.g., efficiency of measurement) (Ziegler et al., 2014). We
are quick to note too, that despite the low reliabilities, both the
Nonreactivity and Describe scales did load significantly onto a
hierarchical mindfulness factor (suggesting evidence of construct
validity) and also demonstrated evidence of convergent and discri-
minant validity. Describe did not demonstrate evidence of incre-
mental predictive validity for changes in psychological well-being
outcomes. Of course, this may be due to the outcomes assessed, but
overall, the utility of Describe for predicting life outcomes remains
to be seen with this short-form scale.

While our analysis shows the theoretical value of considering
FFMQ scales separately for testing specific mechanisms of mind-
fulness, researchers may also use the FFMQ total score. It too
demonstrated excellent reliability and showed evidence for conver-
gent, discriminant, and incremental predictive validity. Moreover,
confirmatory factor analysis indicated that the subscales do form a
hierarchical “mindfulness” factor. In situations where researchers are
not interested in testing incremental predictive validity of specific
subscales, it appears that the FFMQ total score may be substituted.

Limitations

This study has several limitations that suggest useful directions for
future research. Time constraints for school testing did not permit

inclusion of other mindfulness measures (e.g., Child and Adoles-
cent Mindfulness Measure; Greco, Baer, & Smith, 2011), so future
research should examine the strength of relationships with this
short-form FFMQ. Future studies should also evaluate whether the
psychometric properties of this short-form FFMQ replicate across
more diverse samples of adolescents. Although the FFMQ demon-
strated initial evidence of measurement invariance across time,
grade level, and gender, more research is required to determine
whether it is invariant before and after mindfulness training. Addi-
tionally, tests of incremental predictive validity relied on self-report
questionnaires of psychological well-being. Future research should
include behavioral measures, informant ratings, and experience-
sampling methods to further assess the predictive validity of the
FFMQ and its factors.

Conclusion

The current study provides preliminary evidence that a short-form
adaptation of the FFMQ may be reliable and valid in adolescents. A
four-factor hierarchical model, excluding the Observe subscale and
one of the Describe subscale items, demonstrated excellent fit to the
data. This factor structure was invariant across time, grade level,
and (partially) gender, making it a potentially useful tool for long-
itudinal studies charting developmental change, and for studies
interested in making comparisons across grade level and develop-
mental time. This multidimensional scale also enables researchers
to test theoretical questions to understand which aspects of mind-
fulness are associated with improving psychological and health
outcomes.
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Notes

1. Beyond evaluating the factor structure of a 20-item short-form
Five Facet Mindfulness Questionnaire (FFMQ) mostly in accor-
dance with Baer et al. (2006), Tran et al. (2013) also assessed an
exploratory two-factor hierarchical model (with “self-regulated
attention” and “orientation to experience” as the higher order
factors). Our aim was to adhere to the Baer et al. (2006) FFMQ
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validation study, and thus, we did not explicitly evaluate the two-
factor hierarchical model described in the work of Tranet al.
(2013).

1. We slightly oversampled juniors and seniors for a separate for-
mative evaluation study on a social psychology elective course
that introduced students to basic principles of mindfulness and
compassion. Including a dummy variable to account for enroll-
ment in this course (n146, 8%) did not substantively alter the
results. Thus, it is not described further.

2. The Online Supplementary material also includes tests of mea-
surement invariance using the four-factor correlated models.

3. We note that while our FFMQ measure demonstrated evidence
of discriminant validity from aspects of social skills (e.g., social
perspective taking), this does not mean that mindfulness is not
relevant in the prediction or cultivation of these skills (Berry
etal., 2018; Condon, Desbordes, Miller, & DeSteno, 2013; Roe-
ser, Colaianne, & Greenberg, 2018). Rather, this may mean that
the measurement of mindfulness (which places a stronger
emphasis on intra-personal experiences) is distinct from the
measurement of social skills (which places a stronger emphasis
on intra-personal experiences).
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Appendix C Abstract American Diabetes Association

American Diabetes Association Scientific Sessions (ADA 2021), Virtual.
81st American Diabetes Association Scientific Sessions, June 24-26, 2021, Virtual (Poster

Presentation)

The mediating role of shared responsibility in the relationship of trait mindfulness and diabetes-
related outcomes

In youth with T1D, mindfulness and parental involvement (i.e., shared responsibility) of diabetes
self-management (DSM) behaviors are associated with positive diabetes-related outcomes. This
study explored the mediating role of shared responsibility in the relationship of mindfulness with
DSM and Alc. A cross-sectional study was conducted among 129 adolescents aged 12-18 years
with T1D at a tertiary medical center. Adolescents completed a survey on mindfulness (Child
Acceptance & Mindfulness Measure), shared responsibility (Diabetes Family Responsibility
Questionnaire-Short) and DSM (Self-care Inventory). Alc was obtained from medical records.
The PROCESS SPSS macro by Hayes (v3.5) was used to assess mediation. Unstandardized and
standardized path coefficients (), SE, p-value, and 10,000 bias-corrected bootstraps 95% CI
reported.

Results: Mindfulness had positive significant association with shared responsibility (a-
path=0.974, SE=.045, B=.189, R?=.036, p=.032). Shared responsibility had significant association
with DSM (b-path=0.055, SE=.017, =.275, p=.0015). The direct (¢”) and total (c) relationships

between mindfulness and DSM were significant (¢’=0.198, SE=.087, =.193, p=.024; c=.251,
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SE=.088, B=.245, R?=.06, p=.005). The relationship between mindfulness and DSM was partially
mediated by shared responsibility (ab=0.053, SE=0.031 bias-corrected bootstrapped 95% CI =
[0.0059, 0.0119]). For the second mediational model, neither mindfulness nor shared
responsibility were associated with Alc (p>.05).

Mindfulness and shared responsibility had positive association with DSM but not Alc. Shared
responsibility partially mediated the relationship between mindfulness and DSM, whereby youth
with higher levels of trait mindfulness had greater shared responsibility and better DSM. Temporal
inferences should be interpreted with caution. Interventions targeting both mindfulness and shared

responsibility should be explored.
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APPROVAL OF SUBMISSION (Expedited)

Date: September 30, 2020

IRB: CR19090004-001

Pl: Hiba Abujaradeh

Title: The Association of Trait Mindfulness with Psychosocial Variables, Diabetes-related
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Appendix E Informed consent

University of Pittsburgh

SChOOI Of 3500 Victoria Street

Pittsburgh, Pennsylvania 15261

Fax: 412-624-2401

Consent to be a Research Subject

Title: Mindfulness and Health-related Outcome among Adolescents with Type 1 Diabetes

Principal Investigator: Hiba Abujaradeh PhD (s), MSN, RN, CPNP

University of Pittsburgh School of

Nursing
412-436-6805

Mentor: Denise Charron-Prochownik, PHD, RN, CPNP, FAAN
University of Pittsburgh School of

Nursing
412-624-6953

Source of funding: School of Nursing Swigart/Gold Doctoral Award, NAPNAP Foundation

Study Overview: Your child is being invited to participate in this study because he/she is

an adolescent between 12-18 years with type 1 diabetes. This study is focused on understanding

138



the protective role of being mindful on health related-outcome among teens (age 12-18 years)
with type 1 diabetes. We want to know if being more mindfulness is associated with less stress,
anxiety and better diabetes-care and blood sugar. In order to find that out, your child will
answer a survey of questions on mental health and diabetes-related issues. The survey will be

presented on an iPad during your presence at the clinic today and it will take around one hour.

Procedures: Your child will be asked to fill out several questionnaires, including one on
depressive symptoms, diabetes distress, and stress, diabetes care, mindfulness as well as a
demographic form that will ask you general questions about age and education. We are also
requesting your authorization to review your child’s medical chart for their age, date of last
hospitalization, blood sugar value and number of previous hospitalizations. This identifiable
medical record information will be made available to members of the research team for an

indefinite period of time. The questionnaires may take you 60 minutes to fill out.

Risk and Discomforts: There may be some small risk involved if you participate in this

study. There may be a risk from disclosing information for research if there is a breach in
confidentiality.

Benefits : There are no direct benefits, however an indirect benefit may be that
information obtained in this study may inform developing a mindfulness program to help
adolescents with type 1 diabetes to cope with their stress, anxiety, feeling sad, and improve their
diabetes-selfcare and glycemic control.

Reimbursement for Time: Your child will be offered a $20.00 gift card at the completion

of the survey. In addition, your child will enter into a drawing to win one iPad at the of the study.
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Confidentiality: Every effort will be made to ensure that you and your child’s information

is kept confidential. Records will be kept in a locked filing cabinet in a locked office, and any
identifying information will be removed to the extent possible. Your information will be assigned
a participant ID number for all of your documents so we do not need your name. The University
of Pittsburgh policy for all research records states that we must maintain them for at least 7 years
following final reporting or publication of a project.

Your Child’s medical information, as well as information obtained during this research
study, may be shared with other groups, possibly including authorized officials from the Food and
Drug Administration, School of Nursing University of Pittsburgh Doctoral Award, and NAPNAP
foundation, and the University of Pittsburgh Research Conduct and Compliance Office, for the
purpose of monitoring the study. Authorized representatives of UPMC or affiliated health care
providers may also have access to this information to provide services and address billing and
operational issues.

We will make every attempt to protect your child’s privacy and the confidentiality of your
records, as described in this document, but cannot guarantee the confidentiality of your child’s
research records, including information obtained from your child’s medical records, once your
personal information is disclosed to others outside UPMC or the University. This authorization is
valid for an indefinite period of time. However, you can always withdraw your authorization to
allow the research team to review your child’s medical records by contacting the investigator listed
on the first page and making the request in writing. If you do so, you/your child will no longer be
permitted to participate in this study. Any information obtained from you up to that point will

continue to be used by the research team. By signing this form | consent to participate in this
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research study and provide my authorization to share my child’s medical records with the research
team.

The University of Pittsburgh will keep any research records we create private to the extent
we are required to do so by law. A study number rather than your name will be used on study
records wherever possible. Your name and other facts that might point to you will not appear when
we present this study or publish its results. Study records can be opened by court order. They may
also be produced in response to a subpoena or a request for production of documents.

If the researchers learn that you or someone with whom you are involved is in serious
danger of harm they will need to inform the appropriate agencies as required by Pennsylvania law.

Voluntary Participation: You and your child’s participation in this research study is

entirely voluntary. You may want to discuss this study with your family and friends and your
personal physician before agreeing to participate. If there are any words you do not understand,
feel free to ask us. The investigators will be available to answer your current and future questions.
Whether or not you provide your consent for your child’s participation in this research study will
have no effect on your current or future relationship with the University of Pittsburgh. Whether or
not you provide your consent for participation in this research study will have no effect on your
current or future medical care at a UPMC hospital or affiliated health care provider or your current
or future relationship with a health care insurance provider. To formally withdraw your consent
for participation in this research study you should inform the researcher listed on the first page of
this form.

Right to withdraw: | understand that my child is free to withdraw from this study

at any time. To do so, please inform the investigators. Any information collected up to

the time of withdrawal may continue to be used.
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Voluntary consent: | certify that | have read the preceding and that | understand its

contents. The above information has been explained to me and all of my current questions
have been answered. | understand that | am encouraged to ask questions, voice concerns or
complaints about any aspect of this research study during the course of this study, and that
such future questions, concerns or complaints will be answered by a qualified by the
investigator Ms. Abujaradeh (412-436-6805). | understand that I may always request that my
questions, concerns or complaints be addressed by a listed investigator. | understand that |
may contact the Human Subjects Protection Advocate of the IRB Office, University of
Pittsburgh (1-866-212-2668) to discuss problems, concerns, and questions; obtain
information; offer input; or discuss situations that occurred during my participation. By
signing this form | agree to participate in this research study. A copy of this consent form will

be given to me.

Participant's (Child's) Name (Print)

I understand that, as a minor (age less than 18 years), the above-named child is not
permitted to participate in this research study without my consent. Therefore, by
signing this form, | give my consent for his/her participation in this research study.
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Parent's or Guardian's Name Relationship to Participant (Child)

Parent's or Guardian's Signature Date

CERTIFICATION OF INFORMEDCONSENT:

| certify that | have explained the nature and purpose of this research study to
the above-named individual(s}, and | have discussed the potential benefits and
possible risks of study participation. Any questions the individual(s) have about
this study have been answered, and we will always be available to address future

questions as they arise.

Name of Person Obtaining ConsentRolein Research Study
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Signature of Person Obtaining ConsentDate

Adolescent Assent

Why are you asking me?

| am being asked to be in the study because | am a teen between the age of 12
and 18 year. | have been diagnosed with type 1 diabetes for at least one year and |

speak English fluently.

If  am in the study, | will be asked to complete a survey of questions on mental
and physical health issues on iPad during my presence at the clinic today. | will spend

extra time in the clinic to complete the survey.

Will this hurt?

This study will not cause pain. But there is a risk of breach of confidentiality.

To prevent this from occur,

any information obtained from this study will be kept confidential by the
investigators. Data will be identified by a code number known only to the
investigators.

Do | get anything fir being in the study?
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If  am in the study, | will be given a gift card of $20 at the end of completing the

guestions. . In addition, | will enter into a drawing to win one iPad at the of the study.

Can | ask Questions?

| asked any questions | have now about the study, All my questions were

answered.

| know that if | have a questions later, | can ask and get an answer.

Do | have to do this?

| know that | do not have to be in this study. No one will be mad at me if | say

no.

| want to be in the study. ----- Yes - No

ASSENT FOR PARTICIPATING ADOLESCENT:

Signature of Adolescent Date
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VERIFICATION OF EXPLANATION:

| certify that | have carefully explained the purpose and nature of this research to
the above-named child in age appropriate language. He/she has had an
opportunity to discuss it with me in detail. | have answered all his/her questions
and he/she provided affirmative agreement (i.e., assent) to participate in this
research.

Signature of Person Obtaining ConsentDate
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Appendix F Measures

Child and Adolescent Mindfulness Measure (CAMM)
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.

Never Rarely Some- - e Always
times

True True —, True True
1. | get upset with myself for having 0 1 2 3 4
feelinas that don’t make sense.
2. At school, I walk from class to class 0 1 2 3 4
without noticing what I'm doing.
3. | keep myself busy so | don’t notice 0 1 2 3 4
my thoughts or feelings.
4. | tell myself that | shouldn’t feel the 0 1 2 3 4
wayv I'm feelina.
5. | push away thoughts that | don't like. 0 1 2 3 4
6. It's hard for me to pay attention to
only one thing at a time. 0 1 2 3 4
7.1 get upset with myself for having 0 1 2 3 4
certain thoughts.
8. | think about things that have
happened in the past instead of thinking 0 1 2 3 4
about things that are happening right
9. | think that some of my feelings are
bad and that | shouldn’t have them. 0 1 2 3 4
10. | stop myself from having feelings 0 1 2 3 4

that | don'’t like.
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Five Facet Mindfulness Questionnaire

The questions in this scale ask you about your feelings and thoughts during the last month. In
each case, please indicate with a check how often you felt or thought a certain way.

1. When | do things, my mind wanders off and I'm easily
distracted.

2.1 don’t pay attention to what I’'m doing because I'm
daydreaming, worrying, or otherwise distracted.

3. I watch my feelings without getting lost in them.

4. 1 am easily distracted.

5. | believe some of my thoughts are abnormal or bad and |
shouldn’t think that way.

6. | pay attention to sensations, such as the wind in my hair
or sun on my face.

7. | have trouble thinking of the right words to express how
| feel about things.

8. I find it difficult to stay focused on what's happening in
the present.

9. When | have distressing thoughts or images, | “step
back” and am aware of the thought or image without
getting taken over by it.

10. | pay attention to sounds, such as clocks ticking, birds
chirping, or cars passing.

11. In difficult situations, | can pause without immediately
reacting.
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12. When | have a sensation in my body, it's difficult for me

to describe it because | can’t find the right words 0 1 2 3 4
13. When | have distressing thoughts or images, | feel calm
soon after. 0 1 2 3 4
14. | tell myself that | shouldn’t be thinking the way I'm
thinking. 0 1 2 3 4
15. I notice the smells and aromas of things.

0 1 2 3 4
16. | think some of my emotions are bad or inappropriate
and | shouldn’t feel them. 0 1 2 3 4
17. I notice visual elements in art or nature, such as colors,
shapes, textures, or patterns of light and shadow. 0 1 2 3 4
18. My natural tendency is to put my experiences into
words. 0 1 2 3 4
19. When | have distressing thoughts or images, | judge
myself as good or bad depending on what the thought or 0 1 2 3 4
image is about
20.

0 1 2 3 4

| can usually describe how | feel at the moment in
considerable detail.

Sum total after reverse scoring for items in describe, act with awareness, and non-judge

subscales.

(H. Abujaradeh et al., 2019; Tran et al., 2013)
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Perceived Stress Scale- 4 item

In each case, please indicate with a check how often you felt or thought a certain way during the

last month.
Never Almost Some- Fairly Very

never times Often often
1. How often have you felt that you were unable to
control the important things in your life? 0 1 2 3 4

2. How often have you felt confident about your ability
to handle your personal problems? 0 1 2 3 4

3. How often have you felt that things were going your
way? 0 1 2 3 4

4. How often have you felt difficulties were piling up so
high that you could not overcome them? 0 1 2 3 4
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DIABETES STRESS QUESTIONNAIRE FOR YOUTHS—Short Version

Instructions: Please read the following situations and rate how stressful it is; in other words, rate
how upsetting, difficult, or how much of a problem each one is for you by checking one of the
following: NOT AT ALL; ALITTLE; PRETTY MUCH; VERY MUCH. There are no right or
wrong answers, only what is true for you.

Not at all A little Pretty Very

much much
1. My family keeping and eating foods at home that aren't 1 2 3 4
healthy for me.
2. Having an insulin reaction while I'm with my friends. 1 2 3 4
3. Disagreements with my parents about taking my insulin 1 2 3 4
shots on time.
4. Having a high Alc. 1 2 3 4
5. Thinking about health problems that I might have when I'm 1 2 3 4
older.
6. Thinking of myself as a diabetic 1 2 3 4
7. Talking with my friends about my diabetes. 1 2 3 4
1 2 3 4
8. Thinking that it’s unfair that | got diabetes.
9. Going to the doctor for a check-up 1 2 3 4
10. Not being able to go on overnight trips or stay overnight at 1 2 3 4

my friends' house because | have diabetes.

DSQY-SV Scale
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To score the scale, simply compute the sum of the 10 items. Higher scores reflect higher
levels of diabetes stress

Problem Areas in Diabetes: Teen Version (PAID-T)

Age: Sex:M_F__
How old were you when your diabetes was diagnosed?

DIRECTIONS: Living with diabetes can sometimes be difficult. In day-to-day life, there may be
many problems and hassles with your diabetes. The problems may range from minor hassles to
major life difficulties. Listed below are a variety of possible problem areas which people with
diabetes may have. Think about how much each of the items below may have upset or bothered
you DURING THE PAST MONTH and circle the appropriate number.

Please note that we are asking you how much each item may be bothering you in your life,
NOT whether the item is merely true for you. If you feel that an item is not a bother or a problem
for you, you would circle ““1°’. If it very bothersome to you, you would circle *‘6’’.

Not A Moderate Serious
Problem Problem Problem
1. Feeling sad when | think about having and living 1 2 3 4 5 6
with diabetes.
2.Feeling overwhelmed by my diabetes regimen. 1 3 4 5 6
3.Feeling angry when | think about having and living 1 2 3 4 5 6
with diabetes.
4.Feeling ‘‘burned-out’’ by the constant effort to 1 2 3 4 5 6
manage diabetes.
5.Feeling that I am not checking my blood sugars 1 2 3 4 5 6
often enough.

N

6.Not feeling motivated to keep up with my daily 1 2 3 4 5 6
diabetes tasks.
7. Feeling that my friends or family act like 1 2 3 4 5 6

“‘diabetes police’’ (e.g. nag about eating properly,
checking blood sugars, not trying hard enough

8. Feeling like my parents don’t trust me to care for 1 2 3 4 5 6
my diabetes.

9. Missing or skipping blood sugar checks. 1 2 3 4 5 6
10. Feeling that | am often failing with my diabetes 1 2 3 4 5 6
regimen.

11. Feeling like my parents blame me for blood sugar 1 2 3 4 5 6
numbers they don’t like.

12. Feeling that my friends or family don’t 1 2 3 4 5 6
understand how difficult living with diabetes can be.
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13. Worrying that diabetes gets in the way of having 1 2 3 4 5 6
fun and being with my friends.

14. Feeling like my parents worry about 1 2 3 4 5 6
complications too much.

PAID-T Scoring
To score the scale, compute the sum of the 14 items. Higher scores reflect higher levels of
diabetes distress.

Self-Care Inventory-Revised Version (SCI-R)

This survey measures what you actually do, not what you are advised to do. How have you
followed your diabetes treatment plan in the past 1-2 months?

Never Rarely Some- UsuallyAlways

times
1. Check blood glucose with monitor 1 2 3 4 5
2. Record blood glucose results 1 2 3 4 5
3. If type 1: Check ketones when glucose level is high 1 2 3 4 5
4. Take the correct dose of diabetes pills or insulin 1 2 3 4 5
5. Take diabetes pills or insulin at the right time 1 2 3 4 5
6. Eat the correct food portions 1 2 3 4 5
7. Eat meals/snacks on time 1 2 3 4 5
8. Keep food records
1 2 3 4 5
9. Keep food records 1 2 3 4 5
10. Treat low blood glucose with just the recommended 1 2 3 4 5
amount of carbohydrate
11. Carry quick acting sugar to treat low blood glucose
1 2 3 4 5
12. Come in for clinic appointments
1 2 3 4 5
13. Wear a Medic Alert ID
1 2 3 4 5
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14. Exercise

15. If on insulin: Adjust insulin dosage based on glucose 1 2 3 4 5
values, food, and exercise

@Copyright: Annette M. La Greca, University of Miami

The Diabetes Family Responsibility Questionnaire (DFRQ)
For each question, circle which one of the three statements that best describes the way each task
or situation was handled in your family.
Parent: Parent(s) took or initiated responsibility for this almost all of the time

Both: Parent(s) and | shared responsibility for this about equally
Child: 1 took or initiated responsibility for this almost all of the time

parent Both child
Insulin administration 3 2 1

Blood glucose monitoring 3 2 1

DIABETES STRESS QUESTIONNAIRE FOR YOUTHS—Short Version

Please read the following situations and rate how stressful it is; in other words, rate how upsetting,
difficult, or how much of a problem each one is for you by checking one of the following: NOT
AT ALL; A LITTLE; PRETTY MUCH; VERY MUCH. There are no right or wrong answers,
only what is true for you.

Notatall  Alittle Pretty Very

much  much
1. My family keeping and eating foods at home 1 2 3 4
that aren't healthy for me.
2. Having an insulin reaction while I'm with my 1 2 3 4
friandc
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3. Disagreements with my parents about taking
my insulin shots on time.

4. Having a high Alc.

5. Thinking about health problems that I might
have when I'm older.

6. Thinking of myself as a diabetic

7. Talking with my friends about my diabetes.

8. Thinking that it’s unfair that I got diabetes.
9. Going to the doctor for a check-up

10. Not being able to go on overnight trips or stay
overnight at my friends' house because | have
diabetes.
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