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Incorporating technological supplements into existing group mindfulness-based interventions (MBIs), particularly for use with adolescents, is an important next step in the implementation of MBIs. Yet there is little available content. Herein we present the development and content of a technological supplement for MBIs, which incorporates multiple technological elements to support (a) skill transfer from the group MBI to daily life, (b) the establishment of a formal mindfulness practice, and (c) the use of mindfulness during periods of high stress. A mixed-methods approach was used to develop this multi-method adaptive supplement. Findings about the use of this supplement will be disseminated scientifically and/or publicly as appropriate.
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INTRODUCTION

Mindfulness-based interventions (MBIs) provide participants with opportunities to practice cultivating attention to the present moment with non-judgment, and have a robust and growing evidence base to support their use, particularly for adults [e.g., (1–4)]. MBIs are also well-liked by and effective for adolescents, and improve not only mindfulness but also emotion regulation and coping, as well as decrease internalizing symptoms, externalizing symptoms, and sleep problems (5–12).

Empirical studies have begun to explore stand-alone brief and online MBIs [e.g., (13)], and suggest that they can be effective [e.g., (14)]. However, to our knowledge, no studies have evaluated technological supplements to an in-person MBI. We have argued elsewhere that, particularly when working to increase mindfulness in adolescence, a critical next step in MBI implementation science is to utilize a mobile-technology-enhanced MBI; i.e., to incorporate technological supplements into an existing MBI (15). In the current paper, we detail the development and content of just such a mobile-technology-enhanced MBI to promote mindfulness in adolescent populations.



THE CASE FOR INCORPORATING TECHNOLOGY INTO AN MBI FOR ADOLESCENTS

Over the last several decades, mental health problems (16), and levels of stress (17) during adolescence have risen dramatically, such that adolescents now report levels of stress that are similar to those reported by adults (17). Although there are fewer studies evaluating the effects of MBI on adolescents than those evaluating the effects on adults, work focusing on adolescents indicates that MBIs improve mental health in both clinical and non-clinical samples, relative to active controls (18), and with effects that persist beyond program cessation (19).

A critical part of MBIs is encouraging participants to transfer skills learned in the program into their daily life, with emphasis on the necessity of a regular mindfulness practice in order to experience benefits for well-being [e.g., (20)]. This emphasis is supported by empirical work which suggests that the time spent practicing mindfulness between in-person sessions predicts improvements in both mindfulness and mental health (21). Furthermore, associations between mindfulness practice time and subsequent mental health are mediated by increases in mindfulness (21). However, adolescent participants in MBIs typically have very low levels of compliance with home practice recommendations. For instance, on average, adolescents engage in home practice on only about ¼ of the days they are encouraged to by intervention facilitators (22).

Based on this research, there appears to be a need to increase home practice and skill transfer for adolescents participating in MBIs. An accompanying body of literature suggests that technological tools are a very effective way to support skill transfer, particularly for adolescents. In particular, mobile technology (i.e., cell phones) has become widely incorporated into adolescent daily life (23). Most (i.e., >78%) of adolescents own mobile phones (23), with rates of cell phone ownership that are relatively equal across ethnic and socioeconomic groups (23, 24). Adolescents communicate more frequently over text than face-to-face and also endorse text as their preferred method of communication, sending a median of 60 text messages a day (25, 26). Therefore, not only is the ownership of mobile phones among adolescents almost ubiquitous, there is a seamless integration of mobile devices into the lives of adolescents. Therefore, intervention content (structured or unstructured) can be delivered via mobile technology in ecologically valid ways, in people's daily lives and natural settings. Such approaches are called ecological momentary interventions, or EMI (27). Interventions that incorporate EMI may be more likely to result in lasting behavioral and mental health change for adolescents (27, 28) because they are well-liked by adolescents (28–30), are easily assimilated into daily life for adolescents (28), and strongly support skill transfer by offering intervention content during daily life when adolescents are more likely to apply their developing skills (27). In addition, EMI components are highly flexible, and can be delivered on a pre-programmed schedule or in response to real-time participant data reflecting moments or high need (31). As such, there is a clear opportunity to leverage technology as a means of “meeting teens where they are” as digital natives to enhance engagement and home practice, in order to improve outcomes for adolescents.

Although EMIs can be stand-alone interventions or supplements to existing intervention strategies (27), there are multiple lines of evidence that converge to suggest that it may be optimal to combine EMI elements with other mindfulness intervention elements. Notably, EMI are often more efficacious when they are combined with other treatment strategies (e.g., in-person and/or group treatment) rather than when used as a stand-alone intervention (27). For instance, research in education suggests that EMI supplements enhance the effect of in-person educational interventions (32), though EMI supplements have not been tested in mindfulness interventions. Furthermore, many scholars and practitioners argue that the interpersonal and group dynamic of in-person MBIs are a very important part of the intervention [e.g., (20)]. However, studies examining technological approaches to increasing mindfulness have almost exclusively focused on stand-alone MBIs. These studies indicate that MBIs delivered online, through self-help or individually guided learning, or through a smartphone application, can increase mindfulness and lower psychological symptoms (13, 14, 33–38). Therefore, despite potential challenges of incorporating technology into an MBI [for a review, see (15)], we argue that an important next step in the implementation of MBIs is to incorporate an EMI, particularly when working to increase adolescent mindfulness. In the current paper, we discuss the development and content of a multi-method, adaptive supplement to an evidence-based MBI for adolescents.



LEARNING TO BREATHE: THE ADOLESCENT MBI TO SUPPLEMENT

Our focus on adolescence meant it was important for us to select a developmentally appropriate MBI as the foundation for an EMI supplement. In addition to increases in mental health problems during adolescence (16), the challenges of treating adolescents' mental health problems may be due in part to the use of treatment strategies that have not adequately taken into account the unique developmental characteristics of adolescence (39). There is growing evidence to support the effectiveness of Learning to BREATHE (L2B) (6), an MBI that is rooted in the philosophy of mindfulness-based stress reduction (MBSR; 20) but developed to be developmentally sensitive to the unique characteristics of adolescence (40). The program was developed based on the same meditative training tradition approach used in MBSR (practicing cultivating attention that is purposeful, present-focused, open and non-reactive), as well as the based on the same three families of practices: focused attention (e.g., awareness of breath), open awareness (i.e., awareness of bodily sensations, thoughts, and feelings as they occur), and compassion (i.e., loving kindness and compassion for self and others). However, L2B was further tailored to: (1) support adolescent empowerment, autonomy, and self-efficacy in the face of stress; (2) build adolescent skills for emotion regulation, a key developmental task of adolescence; (3) encourage group cohesion by focusing on the common experiences of adolescents; (4) reduce tendencies for social comparison and self-judgment; and, (5) encourage peer acceptance and support via shared practice and activities. Therefore, it is a developmentally sensitive MBI. In addition, L2B is well-liked by adolescents and increases mindfulness as well as emotion regulation while it reduces stress, internalizing symptoms, and externalizing behaviors (5–12).

L2B is built to support practice and learning of six core themes built around the acronym BREATHE: Body, Reflections, Emotions, Attention, Tenderness, and Habits, all building to the overall program goal of Empowerment. These themes can be delivered in 6, 12, or 18 sessions, and in schools or in the community [see (41) for more details]. For the purposes of our work, we have implemented the 6-session version of L2B, although given the overlap in progression and content between the 6, 12, and 18 session programs, and the flexibility of the “Plus” component, “Plus” could effectively be used to support the longer programs as well, with relatively minor modifications. In this paper, we describe the combined intervention strategy of in-person L2B plus the multi-method adaptive supplement that we designed, or L2B Plus.



ELEMENTS OF L2B PLUS

The philosophy guiding the development of L2B Plus was to supplement the L2B group program with multiple methods of support for practicing mindfulness in daily life and particularly during times of high need, in ways that augment and are consistent with each L2B theme/lesson. We developed multiple methods to accomplish the interconnected goals: (1) support for establishing a formal mindfulness practice; (2) support for practicing formal and informal mindfulness practices in daily life, and (3) support for using mindfulness in moments of high need (which requires first identifying those moments when support is highly needed).

Adolescents participating in L2B are encouraged to engage in practices that are both formal (intentional time set aside for a mindfulness practice; those included in L2B are similar to those for adults such as a body scan, but often of a shorter length, as is more appropriate for adolescents) and informal (e.g., paying attention to breathing throughout the day, noticing sensations in the body when emotions become dysregulated). Both formal and informal practices are important: for instance, for adults, time spent in formal (but not informal) mindfulness practice predicts increases in mindfulness as well as improvements in mental health (21), whereas informal practices are believed to be critical for transferring the skills from formal practices into real life (20). When individuals are first developing a mindfulness practice, it is typical and helpful to follow guided mindfulness practices.

First, to support participants establishing a formal mindfulness practice, we developed an extensive on-demand library of educational materials and guided mindfulness practices, consistent with the content of L2B. In L2B, like other MBIs, brief didactic teachings are used to help adolescents learn about mindfulness and its benefits and are intended to help participants apply these skills in their lives. To extend and deepen these teachings, we included supplemental, developmentally appropriate education about mindfulness in our extensive on-demand library.

Second, we developed a set of messages that can be sent to adolescents (via text message or push notifications) to support practicing mindfulness in daily life both formally and informally (i.e., an intervention text message bank). Using previous theory and evidence, we developed three different types of text messages (reminders, motivational, and self-efficacy). As noted, adolescent compliance with home mindfulness practice recommendations is generally poor (22); it is unclear, however, what specific roadblocks to home practice adolescents experience. Some anecdotal data from our own L2B facilitation suggests that one important roadblock to developing a regular mindfulness practice is remembering to practice. For instance, at the beginning of each L2B meeting after the first, adolescents are invited to share things that have been going well and things that have been challenging in terms of practicing mindfulness at home. Adolescents often share that they forgot to practice, and/or what exactly they were supposed to be practicing. Perhaps not surprisingly, then, many report appreciating a homework assignment called “three dots” in which they are provided with three colored stickers, and instructed to place them in visible places. Then, each time they see a dot, they are instructed to take three mindful breaths. Therefore, the first category of messages we developed to support the development of a regular mindfulness practice was reminders about what adolescents learned in that week's lesson and what would be beneficial to practice.

The broader literature on behavior change suggests several other possible challenges to the process of beginning to incorporate mindfulness into daily life, namely low levels of motivation and/or self-efficacy (i.e., beliefs about one's ability to meet a goal or engage in a behavior). For instance, the information-motivation-behavioral skills (IMB) model, developed in relation to HIV risk behaviors (42) but much more widely applied in behavior change work (43), highlights issues of motivation and self-efficacy as modifiable factors that are central to creating and maintaining behavior change. Therefore, the second category of messages that were developed were motivational, or messages that reinforce the importance of developing a mindfulness practice (i.e., in what ways increasing mindfulness can be beneficial). In keeping with the IMB model, as well as extensive and consistent evidence that self-efficacy is a one of the strongest predictors of behavior change (44, 45), our third category of messages targeted increasing self-efficacy. These messages were positively framed, in keeping with evidence about what types of messages are most effective at increasing self-efficacy (46). Therefore, they focused on emphasizing that adolescents already had the skills and/or attributes to successfully establish a mindfulness practice, and how to expand upon those newly developing skills to establish other new, desirable habits.

Our third goal was to support using mindfulness particularly in moments of high need, which necessitates first identifying those moments of high need. The key mental and physical health benefits of mindfulness are theoretically rooted in its ability to buffer individuals from the negative consequences of stressful experiences (47). Therefore, we conceptualized “high need” as times of high stress (broadly defined) and/or low mindfulness. As a result, a key element of L2B Plus is ecological momentary assessments (EMA) that are used throughout the day to ask participants to report on their levels of stress/mindfulness so that intervention content can be delivered “just-in-time” (JIT) to real-time data from participants. These JIT messages were intended to support adolescents applying or using mindfulness (including self-compassion) during periods of high stress.



METHODS


Creation of the On-Demand Library

Elsewhere, we provided a brief overview of the methods used to develop the on-demand library (48). Here, we provide further details about this development and fuller description of the content of this library. To develop the extensive on-demand library, we (1) conducted a thorough search of freely available online mindfulness education and practices using general mindfulness terms as well as keywords from L2B themes and major practices, and (2) identified gaps in this content and created new content to fill those gaps. Both the selection of existing and creation of new content followed the same basic decision rules and/or exclusion criteria. Content was selected if it did not include any of the following exclusion criteria, and was created to avoid each of the following: (1) technical problems (e.g., with sound quality); (2) free use not allowed; (3) explicit religious reference (in either language or imagery); (4) content that was not developmentally appropriate for adolescents; (5) length of >20 min; (6) unclear or confusing practice instructions (e.g., instructions that were contradictory or vague); (7) pedagogically inappropriate as a supplement to L2B (i.e., not reflective of L2B themes of practices taught in the group program; and, (8) inappropriate types of mental training (i.e., mantra meditations, visualizations, analytical meditation, relaxation training) that may have been very high-quality but are not part of L2B. In terms of this last criteria, as noted, L2B (like the meditative tradition used in MBSR) relies on three families of practices: focused attention, open awareness, and compassion practices. Other types of contemplative practices are important in other practice systems, and share similar goals with L2B/MBSR, but are not included in L2B. Therefore, they were also excluded from the “Plus” components, in order to reinforce what is taught in the group program and also to avoid confusion for participants. Finally, we identified and developed content that varied in length to provide participants with options that would be feasible for them to complete in a variety of situations and amounts of time.

Once content was identified and/or developed, the final step was to assign that content to the most appropriate L2B theme. This sorting was guided by the principle that students should have opportunities to independently (and in their daily life) practice skills that had already been introduced and practiced in the group program. In addition, in L2B, practices are scaffolded in a developmentally appropriate sequence. Therefore, the sorting of the on-demand library was completed in ways that provided students with practices that would match participants' level of understanding and ability (e.g., making sure concepts and techniques discussed in each practice did not go beyond what had already been introduced in class). As discussed in detail in the “Results” section, as with the progression of L2B, in the on-demand library, the practices that are available to participants in early weeks are limited primarily to focused attention on one object of attention (e.g., on breath or body), but in later sessions, participants focus on multiple objects of attention (e.g., body, thoughts, and feelings simultaneously).



Creation of the Intervention Message Bank

To create the intervention message bank (as well as inform timing of message delivery), 22 adolescents (3 cohorts of 3–13 members aged 12–18) participated in the full L2B program, and then at the end of each weekly session, participated in an activity that was designed to help with the development of this message bank. Written informed consent was obtained from parents as well as adolescents 17 years of age and older; written informed assent was obtained from all other adolescents. More specifically, at the end of each session, each adolescent was asked to work independently to write down one or two short sentences that could serve as reminders and/or encouragements to practice mindfulness during the week, based on the content of that week's session. In addition, at the end of the group program, they participated in a focus group to assess issues related to the timing of message delivery (e.g., times of day that would be helpful and not helpful to receive messages).

The study team carefully reviewed the pool of potential intervention messages to select and/or modify those that were the most in line with the goals of each particular session. The study team then developed additional messages to cover the most important themes of each individual lesson, making sure that each theme was represented in the categories of reminders, motivational, and self-efficacy messages (one-third of developed messages were from each category). Each topic of L2B was represented in the text messages with the exception of “habits,” as this lesson is the last day of the program and therefore participants do not receive EMI content following this session. To select which specific elements from each lesson to include in individual messages, we first identified the general theme of each session (taken from the L2B session manuals) and the main practice of the session, as well as practices secondary and/or tertiary practices (typically designed to support the main practice), if they were included in the session. As an example, the general message of the “A” lesson is, “Attention to body, thoughts, and feelings is good stress reduction;” the main practice of this session is mindful movement/mindful walking, the secondary practice is an activity to learn about stress, and the tertiary practice was a psychoeducational lesson regarding the interconnection of body, thoughts, and feelings. These essential messages as well as main, secondary, and tertiary practices were used to frame the messages in the message bank.



Creation of Just-in-Time Messages

Finally, the study team worked to create messages that were congruent with each L2B theme that would support practicing mindfulness in the face of stressful experiences. Messages were designed to be brief and general, so that they were applicable to a wide variety of possible unpleasant emotions and/or stressful experiences. These messages were intended to be stand-alone reminders about how to remain mindful even when feeling upset, stressed, or overwhelmed, so that participants might be better equipped to use mindfulness during moments of high need. Messages were framed compassionately, in line with the lessons of L2B. Each message also included links to two practices from the on-demand library that the study team identified as being helpful for enhancing mindfulness when under stress. Participants were given the opportunity to select one of the practices if interested and able to listen to one while they were struggling. One selected practice was very brief, and one was longer, to account for differences in the amount of time participants might have to engage in a practice.




RESULTS


Overview

As our “Plus” components were designed to supplement the L2B group program (rather than to stand alone as a program), it is important to understand how the in-person and EMI elements are designed to fit together. An overview of the integration between the group program, on-demand library, intervention content messages, and EMA/JIT messages is provided in Table 1. As is evident in that table, after each week's content is introduced and practiced in the in-person group meeting, adolescents are given access to that week's content in the on-demand library (and are still given access to all of the previous weeks of content as well). The on-demand library also includes a recorded summary of each group meeting, so that students who miss a week can to some extent “catch up” on the material they missed. The day after the group meeting, adolescents also start receiving intervention content messages, as well as EMA to assess levels of stress and mindfulness, which can trigger the delivery of messages specifically designed to support remaining mindful when it is challenging. Both intervention content and JIT messages are tailored to that specific week of content (i.e., they focus on the theme discussed in the last week's group program). In the following sections, we provide more detail about each of the three important “Plus” components.


Table 1. Integration of L2B with plus components.

[image: Table 1]



On-Demand Library

The on-demand library is a searchable database organized by weekly theme for the intervention. Themes become available as participants move through the in-person class sessions. For example, after the first session, participants are given access to the “B” theme and to the “Empowerment” theme. After the second session, participants are additionally given access to the “R” theme, and so on. After the last session, participants have access to all themes in the library. Content for each theme is targeted to the topics covered in class. See Figure 1 for information about the categories and quantity of content available for each theme.


[image: Figure 1]
FIGURE 1. Specific practices included in the on-demand library for each theme of L2B. Some types of practices are included in small amounts in multiple week of L2B. Where that is the case, the practices here have been grouped with the theme where most are included. “Person Just Like Me” is a compassion practice considered to be a core component of L2B. One “Person Just Like Me” practice occurs in each week of L2B, so it has not been grouped into a single theme.


In light of evidence that user-centered digital interventions promote greater engagement (49), we allowed participants to self-tailor their content to promote greater practice. Participants are able to search the available library by (a) theme, (b) length of practice (0–5, 6–10, 11+min, and up to 20 min), and (c) type of activity (e.g., watch an educational video about mindfulness, do a listening audio practice, read more about mindfulness, follow a written practice, watch a mindfulness practice video). Participants can also rate activities and/or save their favorites to facilitate returning to them in the future. In addition to searching the database of activities, each week, the home page is also updated with a few recommended practices for the current theme, allowing participants to quickly find practices and instructional content related to their most recent class. The on-demand library provides a blend of audio, video/image, and reading content. The library also emphasizes brief practices (<20 min and particularly <5 min), in keeping with feedback from adolescents about how much time they are willing to practice at any given time, as well as the length of practices introduced in the group program. See Figure 2 for information about the distribution of lengths, media format, and practice or education type for library content across weeks.


[image: Figure 2]
FIGURE 2. Percentages of on-demand library content types by practice vs. education, length, and media type.




Intervention Content Messages

We designed intervention content messages to be sent several times a day to participants (see Table 2 for example intervention text messages of each type for each message). These messages are also designed to be distributed flexibly, based on the needs of individual samples, and to allow for adolescent self-tailoring of distribution times. Messages have been developed to send up to five intervention text messages every day; for instance, first thing in the morning (7:00 am), before school (9:00 am), at lunchtime (12:00 pm), right after school (4:00 pm), at dinnertime (6:00 pm), or at bedtime (9:00 pm). The specific timing of these messages was based on focus groups conducted with the 22 adolescents who participated in the full L2B program; these times were reported as being appropriate and helpful times to receive intervention messages. Message delivery is distributed throughout the week by message type (reminder, motivational, or self-efficacy) and key theme (general theme, main, second, or tertiary practice) following a set pattern. Reminder and self-efficacy message types are sent at different frequencies throughout the week, with reminders being sent most frequently earlier in the week and self-efficacy sent later in the week. Motivational messages are sent at a similar and consistent frequency throughout the week. This method was chosen in an effort to support the development of knowledge retention earlier in the week, and then new ideas for expanding newfound skills later in the week. It is our belief that participants must first focus on what mindfulness is and how to practice it (the content of reminder text messages), and then be supported to build confidence that they can increase their mindfulness (the content of self-efficacy messages), with information about why to practice mindfulness (in motivational messages) spread throughout the week. In addition, messages regarding main practices and essential themes are weighted more heavily toward the beginning of the week as a way of solidifying the most important ideas from the last session before moving on to a higher concentration of messages about secondary and tertiary practices toward the end of the week.


Table 2. Example intervention content and just-in-time messages.
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JIT Messages and the Ecological Momentary Assessments That Trigger Them

To provide support to adolescents in moments and contexts of high need, ecological momentary assessment (EMA) messages are sent to participants twice a day (first thing in the morning, and right before bed) to assess levels of stress and mindfulness. When respondents endorse relatively low levels of mindfulness [i.e., >30 on a scale from 1 (very mindLESS) to 100 (very mindFUL)] or high levels of stress [i.e., >70 on a scale from 0 (not stressed at all) to 100 (very stressed)], they are sent brief messages to acknowledge that they seem to be experiencing a challenging moment, and to provide a brief suggestion about ways to increase mindfulness in times of need. In addition, accompanying each brief message are direct links to two relevant practices in the on-demand library (see Table 2 for example JIT messages).



Dissemination of Product

These materials are available upon request from the first author.




DISCUSSION

Our goal in this paper was to describe the development and content of a multi-method, adaptive supplement to an evidence-based MBI for adolescents. We have argued here and elsewhere (15) that it is critical to investigate supplements such as these to in-person, group mindfulness programs to better support skill transfer and the establishment of a regular mindfulness practice, particularly in adolescence. This assertion is based on evidence that MBIs are well-liked by and effective for adolescents (5–12), but effect sizes for MBIs are small-to-moderate and variable in size (5, 18), and compliance rates with home practice recommendations in adolescence are very poor (22).

The first step in investigating technological supplements to in-person mindfulness programs is the creation of a supplement that can augment and support what participants learn in the group program. We have aimed to do that with L2B Plus, described here, with multiple methods to support developing a formal mindfulness practice, applying mindfulness in daily life, and remaining mindful during periods of stress. The creation of this multi-method supplement is therefore a critical next step in the science of the implementation of MBIs. In future research, we intend to test the extent to which L2B Plus is a feasible and acceptable intervention approach for adolescents (48), explore whether L2B Plus seems effective to reduce adolescent stress and anxiety (48), identify the particular elements of the multiple Plus components that are the most effective at improving adolescent outcomes, and determine the extent to which there is specific added value in the Plus components over and above the in-person, group L2B program. Evidence that L2B Plus is feasible and acceptable, and that the multi-method supplement improves adolescent outcomes over and above the group program, would also suggest that clinical applications of L2B might benefit from incorporation of Plus components. Randomized controlled trials will be important to evaluate internal validity; in addition, community-based work with diverse samples will contribute critical information about generalizability.

Although originally developed for use in high school settings, L2B has been expanded to community settings (12) and also for use at different ages, including middle school and college aged students, as well as residents in senior living facilities. We believe that L2B Plus has great potential to support the development of a mindfulness practice in any setting, context, and age range that L2B is applied to, but it will be important to evaluate participant- and setting-level characteristics that increase or decrease feasibility, acceptability, and effectiveness of L2B Plus. For instance, because L2B Plus incorporates a multi-method supplement that is technologically based, individuals who do not have access to or are not comfortable with technology may experience barriers to engaging with L2B Plus. However, the broader literature on EMIs has dealt with these issues, and also provides evidence that even individuals uncomfortable with technology can benefit from EMIs, particularly with additional attempts to reduce fear of and increase comfort with technology (27). Although access to technology to support L2B Plus is another potential obstacle to its successful implementation, mobile phone, and/or tablet ownership is relatively equally distributed across racial/ethnic and socioeconomic groups, including in adolescence (23, 24). Therefore, EMI supplements typically do not create health disparities because of inequitable patterns of access to mobile technology, but instead may actually be a way to more equitably deliver treatment. In addition, this issue is also one that applies to the broader use of EMIs, and this broader work provides evidence-based solutions to problems with access to technology (e.g., providing mobile phone access to participants) (27). The L2B Plus approach, particularly with possibilities for self-tailoring that are built in, is in line with trends toward personalized prevention. By allowing choice and acknowledgment of unique needs for adolescents, this supplement is in keeping with personalized intervention methods to promote engagement and practice.

Our goal is to increase the efficacy of MBIs targeting adolescents through the development and, in the future, integration of technological support for skill transfer from an in-person MBI to daily life. It will be critical in future work to empirically evaluate the benefit of the multi-method adaptive supplement that we have described here, but its development is a crucial next step in the implementation of interventions to increase adolescent mindfulness.
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