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Mindfulness has become an increasingly popular clinical intervention for a host of 

psychological and medical disorders in adults, beginning with Kabat-Zinn’s (1982) study of 

a mindfulness-based program (MBP) for adults with chronic pain (Castellanos et al. 2020; 

Goldberg et al. 2018; Khoury et al. 2015; Lomas et al. 2019; McClintock et al. 2019; Turgon 

et al. 2019; Vonderlin et al. 2020). While the first MBPs for youth were not developed until 

several years later – resulting in far fewer studies than in adults – the literature is 

nevertheless increasing at a similar pace (Klingbeil et al., 2017). Figure 1 displays this 

impressive growth, reflecting PubMed-indexed publications on mindfulness in youth from 

1980-2019.

However, public appetite for MBPs may outpace the evidence base (Davidson & Kaszniak 

2015; Dimidjian & Segal 2015; Van Dam et al. 2018). Specifically, several recent reviews of 

mindfulness-based programs in children and adolescents have cited lack of methodological 

rigor as a chief concern, recommending more rigorous evaluation of existing MBP research 

methods and evidence-based development of future MBPs (Black 2015; Klingbeil et al. 

2017; Saunders 2015; Zenner 2014). Consistently, in a “state-of-the-science review” of 

mindfulness training for children. Black (2015) concluded that high-quality evidence on 

mindfulness in young persons is sparse. The meta-analysis by Zoogman et al. (2015) noted 

that, while MBPs in youth may be promising, the average effect size is in the small to 

moderate range, and for school-based mindfulness programs in particular, Zenner et al. 

(2014) concluded that an accurate and precise assessment of the literature is difficult owing 
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to profound heterogeneity of studies, underpowered sample sizes, and an absence of active 

controls. Altogether, MBPs in child and adolescent psychology and psychiatry (CAPP) may 

be promising, but both the quantity and quality of evidence is lacking at present. It therefore 

behooves researchers invested in the development of MBPs within CAPP to think critically 

about the methodological validity and utility of data from existing publications, the design 

and execution of current research projects, and the development of future studies. Indeed, 

new research in this area should address its many methodological shortcomings and conform 

to a set of more stringent methodological considerations in order to ensure that the quality of 

produced evidence improves.

Thus, the primary goal of this paper is to help CAPP researchers develop, evaluate, and 

disseminate MBPs specifically designed for pediatric populations based on rigorous 

methodological principles that are championed by the National Center for Complementary 

and Integrative Health (NCCIH) – the primary MBP funding agency in the United States – 

so as to improve the likelihood that their studies may be rigorous and fundable. The 

secondary, more distal goal is to cultivate a community of CAPP researchers committed to 

rigorously studying mindfulness in young persons, with the ultimate objective of benefiting 

children for many years to come. This is done in two steps. First, we review the “Framework 

for Developing and Testing Mind and Body Interventions” put forth by the NCCIH 

(hereafter, “NCCIH framework”; National Center for Complementary and Integrative Health 

2017), which proposes six stages of treatment development, including methods for 

designing, collecting, analyzing, understanding, and interpreting data from treatment 

protocols. Second, based on our own success in obtaining funding for MBPs in CAPP 

through the NCCIH, we apply its principles to the unique needs of child and adolescent 

populations, offering specific and actionable research recommendations. As such, this paper 

is not a broad review of mindfulness research methodology, but rather, a focused and 

practical set of recommendations to CAPP researchers who may not be exposed to or 

familiar with the NCCIH framework.

The NCCIH Framework for Developing and Testing Mind and Body 

Interventions:

The NCCIH framework values the notion that “work is not complete until an intervention 

reaches its highest level of potency and is implementable with the maximum nmnber of 

people in the population for which it was developed” (National Center for Complementary 

and Integrative Health 2017). The framework seeks to codify certain key principles in 

intervention development, execution, and dissemination – principles that serve as the 

foundation for research of the highest standard. The ultimate purpose, naturally, is to help 

researchers execute coherent and effective scientific investigation for the benefit of 

individual patients, communities, and society at large. The six stages that comprise the 

NCCIH framework are described in detail below (and see Figure 2).

While the NCCIH framework partially overlaps with the more well-known National 

Institutes of Health “Stage Model for Behavioral Intervention Development” (hereafter, 

“NIH stage model”; Onken et al. 2014; Figure 2) and similar conceptual stages appear in 
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both, the former is focused on for two reasons. First, and most importantly, because the 

NCCIH is the primary funding agency for mindfulness-based research in the United States. 

Given this, discussing their framework in detail, rather than the NIH stage model, and 

offering practical stage-by-stage recommendations, contributes to the literature by aiding 

CAPP researchers in designing studies that are more likely to be funded by the NCCIH. 

Second, the NCCIH framework is designed specifically for mind-body interventions, unlike 

the NIH stage model, perhaps motivating the development of their own model, and this 

focus has led to changes in the breakdown of stages. That said, the NIH stage model is 

referenced occasionally for several reasons. For example, the importance of the NIH stage 

model is already well-established in the field, therefore, noting its similarities with the 

much-newer NCCIH framework will legitimize the latter. Further, highlighting their 

similarities empowers researchers to design studies in accordance with the NCCIH 

framework – which is in their best interest if they are seeking funding from the NCCIH – 

with the assurance that it is sufficiently similar to the more well-known NIH stage model. 

Finally, highlighting differences between the two models can help researchers tailor their 

intervention development to the NCCIH model specifically when designing mind-body 

interventions, and when applying for funding from NCCIH. To illustrate their significant 

overlap, but occasional differences, please see Figure 3.

Of note, neither the NIH stage model nor NCCIH framework is specific to research with 

children and adolescents. In fact, to our knowledge, there are no CAPP models for 

intervention development – certainly not for mind-body interventions. This paper therefore 

represents an attempt to provide tailored CAPP-specific recommendations in relation to the 

NCCIH model. As such, the paper might serve as a unique guide to CAPP researchers who 

want to develop mind-body interventions for young individuals, and who might hope to 

receive funding from NCCIH for this purpose. In fact, implementing many of the 

recommendations discussed below, we were recently successful in obtaining NCCIH 

funding for a novel clinical trial of an MBP for children and adolescents, and would like to 

share those insights with the reader so as to improve their chances of receiving funding for 

their own work on MBPs in young persons.

NCCIH Stage 1. Studies to Demonstrate Clinically Meaningful Signal

The first task of clinical researchers is to demonstrate that a MBP can produce a clinically 

meaningful effect. Tliis can be accomplished through several methods of investigation, 

namely: a case series, a small uncontrolled trial, or a retrospective chart review (among 

others). These methodologies can provide researchers with enough evidence that the 

possibility of a clinical benefit exists to justify further investigation. Importantly, Stage 1 

studies do not “prove” that an intervention is effective, nor would negative findings eliminate 

the possibility of benefit. The essential goal of this first stage is simply to detennine whether 

further investigation on the outcome is warranted. While methodologically-weak studies are 

not recommended on the one hand, it would be wasteful to fully develop an intervention, 

and/or run full-scale clinical trials (and ultimately effectiveness trials) unless there exists at 

least minimal evidence that such an intervention may be helpful in the first place – evidence 

that is provided by studies in this first stage.
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In contrast, an appealing feature of the NIH stage model is the presence of an antecedent to 

this stage that focuses on “basic research” (Stage 0), the goal of which is to “provide the 

basis for the generation of a new intervention or modification of an existing one” (Onken et 

al. 2014, p. 28). Motivating the inclusion of basic research – including the social, behavioral, 

cognitive, and neural/biological sciences – is the desire to initiate intervention development 

based on the mechanisms by which an intervention might exert its effects. In this way. Stage 

0 of the NIH stage model provides an explicit platform for mechanism-based research. 

Within the NCCIH framework, however, the role of basic science is implicit in or before the 

first stage. In any case, basic research can and should have an important role in intervention 

development.

Interestingly, neither the NIH stage model nor the NCCIH framework emphasize the role of 

theory in intervention development at these stages; theory may be particularly salient for 

MBPs, which rest on a rich Buddhist theoretical context (Bodhi 2011; Dunne 2011; 

Harrington & Dunne 2015; Sharf 2015). Further, MBPs are not ahistorical phenomena and, 

as such, are also informed by other theoretical perspectives, including psychodynamic 

thought, cognitive-behavioral theory, and neuroscience (to name a few).

NCCIH Stage 2. Intervention Development, Refinement, and Standardization

Next in the NCCIH framework, researchers use the preliminary results from Stage 1 to 

further develop and refine the execution of the intervention for subsequent stages. Having 

determined that the intervention may reap some benefit (i.e., “clinically meaningful signal”) 

– and based on the theoretical underpinning of the intervention, as well as direct experience 

of teaching to a particular population in a given context – both intervention and study 

parameters are modified to produce an optimal benefit. Intervention variables that can be 

modified at this stage include “dosing,” frequency, and duration of the intervention, and 

various elements of its content (e.g., homework). Method of delivery and participant 

characteristics are also worth considering here, including the selection of an appropriate 

patient population and the mode of delivery (i.e., online, in person, in groups). Finally, 

specific outcomes and measurement tools are chosen, with the goal of generating the most 

robust (and clinically-relevant) signal.

Most of the published studies on MBPs in children and adolescents could be categorized as 

NCCIH Stage 2 research, and few MBPs for youth have progressed beyond Stage I of the 

NIH model, or Stage 2 of the NCCIH model. Indeed, there is a lacuna of rigorous, refined, 

standardized, and adequately-powered evaluations of MBPs in youth, even while some have 

masqueraded as efficacy studies (NCCIH Stage 4). This is an important distinction because 

the goal of Stage 2 is not to assess efficacy, but rather to codify and therefore standardize the 

intervention into a manual, such that the intervention can be reliably and consistently 

delivered with the highest fidelity in subsequent efficacy trials. Rigorous and systematic 

protocols also enable replication of the intervention, increasing the validity of any 

subsequent studies using it. If the ultimate goal of the intervention is to benefit the greatest 

nmnber of patients – and not just the cohort being tested at the time – this is arguably the 

most critical step in intervention development. Importantly, this second stage of the NCCIH 

framework represents only one part of Stage I of the NIH model, “Intervention Generation/
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Refmement.” Indeed, the second part of NIH Stage I includes feasibility and pilot studies, 

represented in NCCIH framework Stage 3, as described below.

NCCIH Stage 3. Feasibility and Pilot Studies

Stage 3 in this framework provides the first opportunity for researchers to test the 

intervention, as standardized in a protocol, in a veritable clinical trial. Outcomes of interest 

at this stage include acceptability of the intervention, protocol adherence, attendance, 

tolerance of the intervention, and completion of study measures, as well as recruitment and 

retention. The primary goal of this stage is not to evaluate the efficacy of the standardized 

intervention, but rather to determine whether a full-scale, adequately-powered efficacy trial 

can be conducted in the first place. This is important because efficacy studies require far 

more participants and, therefore, are much more expensive. Without feasibility data, the 

intervention risks failure on the scale of an efficacy trial, because researchers have not been 

given the opportunity to amend and correct flaws that would have otherwise been detected in 

a feasibility setting (Arain et al. 2010; Bowen et al. 2009; Orsmond & Colm 2015). Thus, 

efficacy studies that have not been evaluated from a feasibility perspective may prove to be 

an inefficient and wasteful use of resources.

Critically, Stages 2 and 3 in the NCCIH framework represent an iterative process, driven by 

theoretical considerations as well as data collected in earlier stages. Researchers should 

revert to Stage 2 after a review of the feasibility and/or pilot results, making changes to the 

protocol based on preliminary Stage 3 data. After amending the protocol, another feasibility 

or pilot study can be conducted. It would not be uncommon, therefore, to conduct multiple 

pilot studies before proceeding to more advanced stages of intervention development, as the 

results from the first pilot study may force researchers to change the intervention specifics to 

improve subsequent pilot studies. Consistently, and as noted above, this NCCIH Stage 3 is 

one of two components represented in NIH model’s Stage I. “Intervention Generation/

Refmement.” Tliis underscores the iterative nature of Stages 2 and 3 within the NCCIH 

framework.

NCCIH Stage 4. Efficacy Studies with Appropriate Comparison

Studies at this stage determine whether an intervention has an effect on a given outcome. 

Within the NCCIH framework, the efficacy phase implicates three key study features that 

distinguish it from prior stages: optimal study conditions, appropriate comparison, and 

statistical power. Specifically, determination of efficacy at this stage takes place under 

optimal study conditions so as to maximize internal validity as well as the possibility that 

researchers will detect a measurable effect. This is on the opposite side of a continumn from 

effectiveness studies, discussed in the next section, which take place in non-ideal conditions 

and maximize external validity. Optimization of study components can include, for example, 

employing the most well-trained providers or teachers, precise and consistent enrollment of 

selected participants, a refined and codified intervention that has been evaluated on a smaller 

scale, statistically sound and well-validated measures of the outcome of interest, rigorous 

randomization, and extensive follow-up. These various components are optimized in this in 
vitro stage of evaluation, insulated from complicating factors endemic to studies in the “real 
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world.” Ultimately, the goal of all efficacy studies, and NCCIH Stage 4, is to detect a 

difference between the intervention and control groups. Unlike pilot and feasibility studies, 

statistical power – the probability that a true difference between two groups in a study 

sample can be detected – is a critical factor (Whitley & Ball 2002). Greater power 

(represented by larger samples) increases the probability of detecting a difference between 

study groups if one exists.

Finally, efficacy trials use comparison groups that are carefully and thoughtfully selected to 

detect the specific effects of the intervention (rather than nonspecific effects such as 

expectation of benefit). In the most ideal setting, the intervention is tested against an active 
control or placebo (when applicable), rather than a waitlist or other forms of control. 

Additionally, researchers and participants are ideally blinded, so as to prevent the 

introduction of expectation bias (Jadad & Enkin 2008; Jiini et al. 2001); however, this is 

near-impossible to implement with psychological/behavioral (non-phannacological) 

interventions, for obvious reasons.

In sum, proper comparison groups, adequate statistical power, and optimal study conditions 

differentiate this phase from prior and subsequent stages. Interestingly, efficacy studies at 

NCCIH Stage 4 could take place either in research clinics or in community clinics, so long 

as optimal study conditions, appropriate comparison, and statistical power are upheld. This 

is different from the NIH stage model in which Stage II includes these characteristics in 

research clinics only, whereas Stage III applies them in community clinics.

NCCIH Stage 5. Effectiveness or Comparative Effectiveness Research

In contrast to efficacy, which is assessed in optimal research settings, effectiveness is 

determined in less-controlled enviromnents, often community-based settings. As above, 

effectiveness studies seek to maximize external validity and generalizability, or whether a 

given intervention can be reasonably utilized in routine practice (Rothwell, 2005). Some call 

it pragmatic research, based on the assmnption that efficacy trials do not sufficiently inform 

community practice because they are conducted under optimal study conditions, and 

therefore, lack pragmatism (Fleming 2012; Ford & Nome 2016; Roland & Torgerson 1998).

The difference between efficacy and effectiveness parallels the in vitro versus in vivo 
distinction, with the former designed to detect an effect size in an ideal research setting, and 

the latter designed to assess real-world applicability. The effectiveness research stage 

introduces several changes to the study approach, of which two are worth mentioning here. 

First, the providers delivering the intervention are more varied, some with ideal training, 

others less so. This heterogeneity reflects real world settings, where there is likely a normal 

distribution of provider quality. Second, the participants are similarly heterogeneous, a 

byproduct of less stringent enrollment criteria. Again, the intent is to approximate real-world 

heterogeneity – in which some patients are not ideally suited for the intervention – to assess 

effectiveness. What this stage may lose in tenns of effect size, it gains in applicability to 

organic, real-world venues, i.e., pragmatism.
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Of note, effectiveness can be studied from multiple vantage points, including cost- and 

comparative-effectiveness. The former, unsurprisingly, evaluates whether or not a given 

intervention is cost-effective according to a given metric of interest (Neumann & Cohen 

2015). The latter seeks to compare effectiveness of the intervention against comparable 

extant interventions (ideally, the gold standard; Sox & Goodman 2012).

Importantly, the NIH stage model separates this stage into two parts (Stages III and IV). 

Both stages take place in the community rather than in an optimal research setting, but the 

former maximizes internal validity, measuring efficacy, and the latter maximizes external 
validity, measuring effectiveness. Indeed, NIH Stage III represents an intermediate step, and 

seeks to test efficacy in the community – dipping a toe in the proverbial water of 

effectiveness studies. This involves testing the intervention in the community setting while 

still maintaining a relatively high level of control. In NIH Stage IV, however, researchers 

relinquish this degree of control over intervention deployment, in order to maximize external 

validity. The separation of these two NIH model stages was motivated by a perceived need 

for a step between traditional efficacy and effectiveness research (Carroll & Rounsaville 

2003), although this intennediate stage is absent from the NCCIH model.

NCCIH Stage 6. Dissemination and Implementation

Once efficacy and effectiveness have been demonstrated, the terminus of the NCCIH 

framework (as well as the NIH stage model) involves studying the dissemination and 

implementation of a given intervention. One specific goal of this stage is to assess and 

ensure the distribution and adoption of an intervention on a large scale (Flay et al. 2005; 

McHugh & Barlow 2010). As Onken et al. put it, “dissemination and implementation 

research focuses at least as much if not more on the service delivery system as opposed to 

the intervention itself’ (Onken et al. 2014, p. 30). Indeed, to complete the process of 

treatment development, it is not enough to demonstrate that an intervention is both 

efficacious and effective. Rather, the intervention needs to then be adopted by relevant 

groups, who then use it to demonstrate that the intervention can help patients across a variety 

of settings. One of the greatest challenges in this stage – especially for MBPs – is training 

practitioners and/or clinicians to competently and consistently deliver the intervention 

(McHugh & Barlow 2010). Nevertheless, dissemination and implementation studies 

represent the ultimate stage of intervention development.

Stage-specific Recommendations for Mindfulness Researchers in CAPP:

Recent reviews by prominent mindfulness researchers have offered insightful commentary 

on the interpretation and design of MBPs, including recommendations on measuring 

mindfulness, clinician training, intervention specificity, comparison and active control 

groups, over-estimation of efficacy, and effectiveness research (Davidson & Kaszniak 2015; 

Dimidjian & Segal 2015). These commentaries have also specifically discussed the need to 

move beyond methodologically-weak studies, a category that sadly includes most research 

on MBPs in youth to date (and corresponding to early model stages). These highly 

influential recommendations will not be reviewed here, but should be adhered to by adult 

and child researchers alike.
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The recommendations offered to CAPP researchers in this paper differ in two ways from 

prior reviews. First, the focus in this paper is on strategies for improving MBPs in child and 

adolescent populations in particular. Second, the recommendations are based explicitly on 

the NCCIH framework, so as to increase the likelihood that a given study in a pediatric 

population will get funded. While most of the research on MBPs in youth falls into the early 

stages of treatment development (Stages 1 and 2), recommendations are offered for 

researchers at all stages, given the bi-directional and fluid nature of the framework, with the 

expectation that the literature will continue to mature in the years to come.

Further, what follows is not a comprehensive review of the many ways in which 

mindfulness-based research in young populations could be improved. While a broad review 

would be an interesting paper (and is much-needed), this would be beyond the scope of this 

paper, and may distract the reader from our stage-by-stage actionable recommendations 

geared toward NCCIH priorities. Rather, a selective, simple and focused set of actionable 

recommendations is presented to CAPP researchers – not necessarily clinical trial 

methodologists – that can be implemented without great difficulty for the explicit purpose of 

improving research design, and can thus improve the likelihood of being funded by the 

NCCIH. For example, all possible considerations at every stage will not be addressed, 

including the need for nesting in statistical analysis, issues of treatment fidelity, or the 

multitude of options for active control – all are important issues that are relevant to MBP 

research.

We further note that several recommendations could be applied to and discussed at multiple 

stages within the NCCIH framework; however, each was discussed in their respective stage 

because the recommendation was particularly salient at that point in the framework. For 

example, the importance of assessing teacher quality is discussed in the context of Stage 5, 

in the interest of highlighting the importance of measuring teacher quality in assessing 

effectiveness. However, teacher quality can and ought to be taken into account and measured 

at other stages. Similarly, each stage represents a balance between interal and external 

validity, and issues related to both apply to and can be addressed at multiple stages. 

Specifically, especially as stages progress from efficacy to effectiveness, the continuum 

shifts from maximizing internal validity to maximizing generalizability. Thus, while a few 

such validity issues are discussed in the following stages, none are exclusive to a given 

stage.

Studies to Demonstrate a Clinically Meaningful Signal: Measuring Mindfulness in Kids

The goal of this stage is to determine whether full-scale investigations of the intervention in 

question are warranted. This could be demonstrated with promising results from pilot 

studies, uncontrolled trials, etc. A key question here could be, what counts as “promising 

results”? First and foremost, this would include a demonstration of clinical improvement in a 

disorder- or symptom-specific manner. However, this is no small feat, given the complexities 

involved in subjective and/or objective measurements of clinically-meaningful outcomes 

(i.e., anxiety, depression). Importantly, MBP researchers are subject to these challenges, like 

all clinical trialists. However, unique to MBP researchers is the urgent need to obtain and 

adopt a valid measurement of mindfulness, which is our focus here. After all, promising 
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results in MBPs would presumably need to demonstrate an increase in mindfulness from 

pre- to post-intervention, in addition to improvement in clinical symptoms (and other 

potentially relevant outcomes). Thus, a critical task for MBP researchers is determining how 

to measure mindfulness. The task of measuring mindfulness is inherently complicated given 

the conceptual difficulties inherent in defining mindfulness, which underscores the role of 

theory – specifically, Buddhist, philosophical, psychodynamic, cognitive-behavioral, and 

neuroscientific theories of mind and mental functioning – in the development of MBPs 

(discussed at length elsewhere; e.g.. Bishop et al. 2004; Chiesa 2013; Dunne 2015; Gilpin 

2008; Grossman 2008; Grossman & Van Dam 2011). Further, even if the field adopts a 

consensus definition (e.g.. Bishop 2004), the task of operationalizing mindfulness into an 

empirical variable for comparison across time, subject, community, and context has been a 

topic of fervent academic debate (Davidson & Kaszniak 2015; Dimidjian & Segal 2015; 

Mikulas 2011; Park et al. 2013).

But perhaps the most pressing unresolved question within the child and adolescent literature 

is the extent to which self-reports of mindfulness are valid predictors of salutary outcomes 

(Park et al. 2013); one review concluded that, based solely on psychometric indices, 

mindfulness scales cannot be strongly recommended (Park et al. 2013). This is particularly 

salient in the context of children: Whereas adult self-reports of mindfulness have been 

correlated with some salutary outcomes (Khoury et al. 2015), to our knowledge, there are no 

such data in children or adolescents. Nevertheless, four self-report scales of mindfulness 

have been at least preliminarily validated in peer-reviewed journals, including: Child and 

Adolescent Mindfulness Measure (CAMM; Greco et al. 2011); Mindful Attention 

Awareness Scale for Adolescents (MAAS-A; Brown et al. 2011); Mindful Attention 

Awareness Scale for Children (MAAS-C; Lawlor et al 2014); and the recently-developed 

Comprehensive Inventory of Mindfulness Experiences-Adolescents (CHIME-A; Johnson et 

al. 2017). However, notably, only MAAS-C was tested in children under 10 years of age 

(Lawlor et al. 2014), and only the CAMM was validated in multiple published studies in 

English-speaking individuals (Goodman et al. 2017; Greco et al. 2011; Kuby et al. 2015; 

Lawlor et al. 2014). This suggests that additional efforts are needed to establish the 

reliability and validity of these measurements for young populations (for further details, see 

the excellent in-depth review by Goodman et al. of mindfulness measures in child and 

adolescent populations, including a useful table of all available measures; Goodman et al. 

2017).

Further complicating matters, meditators (novices, in particular) may perceive themselves as 

being less mindful during early practice phases because one’s awareness of an inability to 

focus on one object for an extended period of time may increase – a specific kind of 

response-shift bias (Goodman et al. 2017; Hasenkamp et al. 2012; Howard 1980; Park et al. 

2013). In other words, while participants may report decreased mindfulness after an 

intervention, such a report may actually indicate increased mindfulness, as they become 

more aware of their inherent distractedness. For children, whose meta-cognitive capabilities 

are in the nascent stages of development, this phenomenon may be even more pronounced.

Thus, despite the existence of these four self-report measures (of variable quality and 

utility), objective measures of mindfulness remain elusive. Two promising, but understudied, 
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examples of more objective measurement of mindfulness in adults involve breath-counting 

as a behavioral proxy measure of mindfulness (Levinson et al. 2014) and momentary 

ecological assessment (which can also include a subjective component; Dockray et al. 2010; 

Killingsworth & Gilbert 2010). However, such measures have not been optimized and/or 

rigorously studied in youth, and would therefore benefit from further investigation.

In short, the problem of identifying a clinically-meaningful signal for mindfulness has 

troubled researchers since the inception of MBPs. While adult research has made some 

progress towards more objective and reliable measures of mindfulness, CAPP lags behind. 

CAPP researchers should be aware of the critical need to use validated measures, improve 

on existing self-reports, and develop non-subjective indices of mindfulness.

Intervention Development, Refinement and Standardization: Kids Are Not Just Small 
Adults

The goal of this stage is to standardize the MBP being tested. An MBP may be an already-

established MBP (i.e., MBSR in adults, or MindUP in children and adolescents), a program 

adapted from an established MBP, or a novel program developed by the investigators. When 

deciding which intervention to test, researchers should consider using an established 

intervention first, assuming that it is developmentally appropriate and clinically relevant. 

The upshot to using established interventions is that more data are generated for single given 

intervention, rather than spread across many, thus improving the ability of the field to assess 

feasibility, efficacy, or effectiveness, etc. Failing that, researchers should strongly consider 

adapting programs rather than creating novel ones without a clear reason to do so. Further, 

any chosen adaptations should have a rationale, such as developmental considerations, 

theory-driven justification, or direct experience teaching to a particular population in a given 

context. In the event these two options are not feasible, a de-novo MBP may be indicated, 

again, with justification.

Regardless of the origin of the MBP, a precise and comprehensive intervention protocol 

needs to be developed, complete with child- and/or adolescent-specific adaptations if the 

intervention is adapted from an adult MBP (as is often the case). Unfortunately, current 

MBPs for children are rarely standardized and/or tested in rigorous clinical trials in such a 

way, complicating attempts to assess the efficacy or effectiveness of such interventions, and 

to replicate results.

The notion that adults and children differ in important ways – above and beyond mere size 

and age – is captured by the aphorism “kids aren’t just small adults,” a quip that may be 

heard in the pediatric ward of a teaching hospital. In other words, the clinical assessment, 

diagnostic practices, and treatments that may be applicable in adults do not always transfer 

easily to the pediatric arena (Ferro 2015; Joseph et al. 2015; Moore 1998). The basic 

premise of the adage applies to the study and practice of mindfulness in children as well. 

Critically, optimal features of child and adolescent MBPs may be very different than adult 

MBPs, and thus require careful consideration and possibly experimentation. These features 

include meditation “dosing” (e.g., how much time is spent in seated meditation?), treatment 

duration (e.g., how many minutes per session? How many sessions per week? How many 

sessions total and over what time frame?), meditation style (e.g., what combination of 
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seated, walking, body scan, or other meditation is used?), discussion points, ancillary 

activities, and homework (e.g., how long to practice at home and how often?). The list is 

long, and each item likely requires child-specific adaptation (speculatively, in the absence of 

available data on what works and/or does not work in children).

Furthermore, researchers at this stage of MBP development need to develop age-specific 

MBPs that are scrupulously and meticulously codified into replicable and reliable manuals 

that can then be tested in randomized controlled trials (RCT). Intervention standardization 

procedures, in conjunction with availing the protocol to the research community, are pivotal 

if the MBP is to be replicated, validated, and disseminated in subsequent stages of 

intervention development. Fortunately, there are several examples of precise and 

standardized mindfulness curricula for children that have been implemented in communities 

and schools (i.e., “,b” [dot-be]. Paws b, MindUP, and Learning 2 Breathe). These protocols 

present the opportunity for rigorous testing in clinical trials. “,b” is a good example of a 

standardized protocol that has been implemented into an RCT. Nevertheless, the testing and 

re-testing of such interventions lags far behind adult populations. For even “,b.” the most 

widely and rigorously tested MBP for children, has only been tested in two RCTs as a 

standalone intervention (Johnson et al. 2016, 2017a). Other examples of standardized 

mindfulness curricula for children that have been implemented widely include Learning 2 

Breathe (Bluth et al. 2016), Master Mind (Parker et al. 2014), and MindUP (Schonert-Reichl 

et al. 2015). However, to our knowledge, each has only been rigorously studied in one RCT 

(Dunning et al. 2018).

Perhaps most telling, a recent meta-analysis of mindfulness-based programs in youth 

showed that the 48 published clinical trials tested 30 unique mindfulness programs 

(Klingbeil et al. 2017). This speaks to profound intervention heterogeneity, which limits the 

field’s ability to assess efficacy. The antidote to intervention heterogeneity, of course, is 

intervention homogeneity, which requires standardization, distribution, evaluation, 

publication, and repetition of child-specific MBPs in the setting of RCTs.

Feasibility and Pilot Studies: Protocol Adherence in Pediatrics

The explicit goal of this stage is to detennine whether the protocol developed in Stage 2 is 

feasible. Importantly, a host of difficult and complex methodological questions confront 

MBP researchers at this stage, including recruitment strategies, mode of delivery (e.g., 

individual vs. group), and teacher training. One of the most important, but challenging, 

features of this stage is assuring participant adherence to the treatment protocol, including its 

various components (i.e., attendance, participation, engagement, and home practice 

completion). While there exists a vast literature on improving treatment adherence in adults 

(Julius et al. 2009; Osterberg & Blaschke 2005; van Dulmen et al. 2007), the problem is 

uniquely troublesome in children. As one researcher studying medication adherence in 

children noted, “the problem of getting children to follow a treatment regimen is widespread 

and is frustrating for physicians. The extent to which any patient adheres to a medical 

regimen is an essential determinant of clinical success” (Gardiner & Dvorkin 2006, p. 793). 

Of course, adherence is a recurring issue in adult MBP research as well (Davidson & 

Kaszniak 2015), but studies have shown that pediatric adherence in all medical and 
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psychological research settings is even lower than for adults (Costello et al. 2004; Lask 

2003; Matsui 2007; Nevins 2002; Santer et al. 2014).

First, designers of MBPs in children need to know that adherence in children is often lower 

than in adults, because only then can the necessary child-specific adaptations be 

implemented. With this knowledge, researchers should make adaptations that would enhance 

acceptance of and adherence to the MBP regimen (e.g., shortening meditation periods). 

Secondly, and perhaps more importantly, adherence must be measured directly. This should 

include attendance in sessions, adherence to instructions within sessions, and homework 

completion, among many other indices of adherence. Finally, interpretation of results should 

be done in light of adherence data, as both favorable and unfavorable results in the context of 

poor adherence should be interpreted with great caution.

Several strategies to increase pediatric adherence to medication regimens have proven 

successful in other areas of medicine (Gardiner & Dvorkin 2006; Hilt 2013). Among them 

are “adherence action plans,” simplified drug regimens, pleasant-tasting medicines, regular 

phone contact between parents and physicians, individualized supervision, and clear 

instructions. These strategies have analogues for adherence in child MBPs, including 

simplified meditation practices, pleasant activities and/or meditation practices, regular 

contact between parents and MBP teachers (or researchers), individualized supervision, and 

clear instruction – for meditation as well as for intervention participation more generally. 

Despite these promising strategies for improving adherence, however, they have not yet been 

implemented and rigorously studied in MBP research in CAPP.

In short, CAPP researchers need to be aware of the possibility that adherence may be a 

larger impediment in children than in adult populations. Careful assessment of adherence in 

the feasibility and acceptability stage – and implementation of strategies to improve 

adherence – are critical to the development of MBPs in CAPP.

Efficacy Studies with Appropriate Comparison: Pediatric Recruitment Challenges

The main goal of this stage is to determine whether the intervention that was standardized in 

NCCIH Stage 2 and found feasible in Stage 3 is efficacious. There are two considerations 

that are important for CAPP MBP researchers at this stage to consider: recruiting enough 

participants and developing an appropriate comparison group.

The first of these represents one of the hallmark challenges of conducting efficacy trials: 

volume, meaning the recruitment of enough participants to detect a difference between 

control and treatment arms. Unfortunately, recruitment of participants – especially children – 

can be an onerous, time-consuming, and costly process. The barriers to pediatric recruitment 

stem in part from the sensible need to protect vulnerable participants such as children – and 

are much needed (Wendler 2008). The most promising effort to recruit high nmnbers of 

participants is the work of Johnson et al. (2016, 2017a), in which 269 and 330 participants 

were recruited, respectively. With that being said, most current RCTs have between 20 and 

60 subjects. Therefore, researchers ought to be aware that more resources, time, and 

consideration are often required to recruit enough participants for pediatric efficacy studies.
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Interestingly, one study showed that parents experience the invitation of their child to 

participate in a clinical trial much differently than the recruiting researcher (Shilling et al. 

2011). Specifically, while many researchers felt it may be interpreted as burdensome for 

parents to be invited, parents reported that they did not mind being approached and often felt 

it was an exciting opportunity (Shilling et al., 2011). These findings suggest that any 

researcher concerns about being intrusive – a factor that could limit recruitment – may be 

unfounded at times. Instead, non-invitation of eligible participants has been shown to be a 

severely limiting factor to recruitment (Amiel et al. 2007). Furthermore, the Standards for 

Research (StaR) in Child Health summit – a World Health Organization-supported venture 

founded to address the paucity and shortcomings of pediatric clinical trials – recommended 

increased communication between researcher and child/parent, improved education about 

the study of interest, and optimization of the risk-benefit ratio for participation (Hartling et 

al. 2012). In fact, StaR Child Health argued that the scarcity of pediatric research is a 

“violation of children’s human rights,” with recruitment challenges being a chief 

contributing factor. Improving recruitment of children to MBP trials through strategies 

described above may help begin to address the issue in some small way, and improve the 

quality of MBP evidence as well.

Another critical piece of efficacy studies in MBP research, as many authors have already 

noted (Black 2015; Davidson & Kaszniak 2015; Dimidjian & Segal 2015) is development of 

appropriate control and comparison groups. The arguments in favor of more active and 

rigorous control groups – especially with gold-standard psychotherapies – have been 

published elsewhere and will not be reviewed here (Davidson & Kaszniak 2015; Dimidjian 

& Segal 2015). Suffice it to say that appropriate and feasible blinding strategies, properly 

matched comparison groups, and active controls are the most important methodological 

tools for gold-standard clinical studies. These are strategies that need to be employed in 

MBPs in children and adults alike.

For child and adolescent psychiatrists in particular, whose skills include medication 

management, pharmacotherapy should be considered more often for active control. Indeed, 

other active comparison groups (i.e., gold-standard psychotherapies such as cognitive-

behavioral therapy, or other MBPs) are important to study. However, the focus here is on 

incorporating medication as an active control because of the dearth of studies incorporating 

medication in child and adolescent populations. In fact, due to any nmnber of factors – 

including the aforementioned barriers to the recruitment of children – to our knowledge, 

there are no RCTs comparing medication and MBPs in pediatric populations, and only one 

RCT in adult MBP research evaluating medication as a control group (Kuyken et al. 2015). 

The next step in the evolution of mindfulness research in children is the further integration 

of active controls such as gold standard psychotherapies or medication comparison groups, 

including medication alone and medication combined with mindfulness.

Medication control groups are critical for at least two reasons. First, medication is a “gold-

standard” treatment-as-usual for many psychiatric conditions (e.g., ADHD, depression, and 

anxiety, to name a few), and thus is a natural control condition. However, in a search of the 

literature on MBPs for ADHD, for example, 11 studies of MBPs in children or adolescents 

were found, only two of which were randomized (Kiani et al. 2017; Lo et al. 2017), none 
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had an active control, and consistently, none used medication as a control condition (Bögels 

et al. van Dun et al. 2008; Carboni al. 2013; Haydickyt al. 2013; Singh et al. 2016, 2018; van 

de Weijer-Bergsma et al. 2012; van der Oord et al. 2012; Zhang et al. 2017; Zylowska et al. 

2008). Second, utilization of combined groups may be an ideal opportunity to evaluate 

medication as a MBP augmentation strategy. For example, in a combined group it is possible 

that medication would enhance the efficacy of the MBP. This may be especially true in cases 

of ADHD or depression, in which concentration and attention span are typically impaired 

(Gupta & Kar 2009; Rock et al. 2014). In turn, MBPs may enhance the effects of medication 

treatment. For example, it is entirely conceivable that a participant on a medication-only arm 

may not receive the psychological support they require in the course of treatment, so that the 

addition of an MBP would improve outcomes. Furthermore, medications may enhance the 

effects of MBPs. Specifically, medications could support attention regulation in the early 

stages of a combined intervention, and therefore augment a participant’s ability to meditate. 

Then, with enough time and mindfulness training, the patient may conceivably be able to 

taper off medication altogether, having become proficient in the skills taught in the MBP 

Further, there may be additional long-term benefits to combined medication-MBP 

interventions. In these ways, the incorporation of medication arms into clinical trials may be 

a promising tool. In sum, MBP efficacy trials in CAPP face many challenges, including 

participant recruitment and development of an appropriate comparison; however, finding 

such appropriate comparisons – including medication and/or gold-standard psychotherapy – 

is necessary and important in the long run.

Effectiveness or Comparative Effectiveness Research: Teacher Quality and Cost-
Effectiveness

The effectiveness of an intervention, as discussed above, refers to its efficacy in a healthcare 

and/or community-based venue (i.e., outside an optimized research setting; Onken et al. 

2014). Effectiveness can be measured by a variety of outcomes, including comparative-

effectiveness and cost-effectiveness. A host of factors are implicated in assuring the 

effectiveness (comparative, cost, or otherwise) of an intervention, but among the most 

important variables are the quality and consistency of the therapist or teacher in a given 

intervention. Indeed, across treatment types, studies show that therapist quality, competence, 

fidelity, and training may be more determinant of outcome than the kind of therapy that is 

delivered (Branson et al. 2015; Fairbum & Cooper 2011). While teacher quality is important 

at every stage of intervention development, the issue manifests prominently in effectiveness 

research, which is why the issue is discussed in this section. Specifically, given that 

effectiveness research takes place in “in vivo”, non-optimal conditions, teacher quality will 

not be ideal (by definition). As such, the impact of teacher quality may be magnified in 

comparison to prior stages.

Like with other interventions, treatment fidelity in MBPs may dictate the success (or 

failure), thus its measurable effectiveness (Dimidjian & Segal 2015). In addition to fidelity 

of adherence to the MBP protocol, other indices of teacher quality are critical to effective 

delivery of an MBP including management of group dynamics, embodiment, interpersonal 

effectiveness, emotional intelligence, pacing, etc. Because effectiveness is likely to vary 

according to teacher quality and fidelity, it would benefit the field to develop criteria for 
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teacher assessment specifically for MBPs in children. One promising avenue for assessing 

teacher quality in adult is the Mindfulness-Based Intervention – Teaching Assessment 

Criteria (MBLTAC; Crane et al. 2013; Crane et al. 2010). However, it only applies to 

Mindfulness-Based Stress Reduction and Mindfulness-Based Cognitive Therapy, neither of 

which is designed for children. Similarly, to assess fidelity, a teacher adherence and 

competence scale was recently developed exclusively for Mindfulness-Based Relapse 

Prevention (Chawla et al. 2010).

Even if the MBI:TAC is adapted to MBPs for youth, it is far from a perfect measure, and no 

panacea for teacher assessment. After all, indices of teacher quality for MBPs are 

notoriously difficult to measure – in adults and children alike – and current assessment tools 

may not provide all of the answers. Adapting MBI:TAC to children is a good place to start. 

After all, it is likely the case that qualities in a teacher that are helpful for the transmission of 

mindfulness to children may not necessarily be as effective in adults (and vice versa). If this 

is borne out in the literature, one would expect the MBI:TAC for children to assess for 

qualities that are particularly important for children. Naturally, such a measure would allow 

researchers to quantify the contribution of these factors to intervention effectiveness in child 

and adolescent populations, which would be particularly important if, for example, efficacy 

in research settings has been demonstrated, but effectiveness studies report overall negative 

results.

It is also possible that adapting the MBI:TAC to children is not enough, and additional 

measures are needed (for both adult and child teachers of MBPs). For example, one 

hypothetical (but untested) index of teacher quality is teacher mindfulness, which may be 

difficult to quantify, especially objectively. Indeed, MBI:TAC attempts to measure 

mindfulness via the embodiment domain within the scale. But embodiment is a mere 

approximation of mindfulness, is subjective, and may not capture the variance in outcome 

attributable to teacher mindfulness that an objective measure might. In any case, the point 

remains that current tools to assess MBP teacher quality and fidelity are imperfect – 

especially in children, for which there are no documented scales – and ought to be subject to 

revision, improvement, and testing across all levels of the NCCIH framework (we include 

the discussion here because teacher quality may be particularly salient to effectiveness). 

Indeed, measures of teacher quality and fidelity may prove to be important in explaining the 

variance in outcomes. Specifically, if the data suggest that an MBP is ineffective in a 

community or school setting, teacher assessment tools would allow researchers to evaluate 

whether teacher quality and/or fidelity plays a role.

Additionally, the cost-effectiveness of MBPs in children and adolescents is a relatively 

unexplored avenue of inquiry in the literature. Kuyken et al.’s (2015) study of the cost-

effectiveness of Mindfulness-Based Cognitive Therapy (MBCT) for depression relapse in 

adults represents the best example of a cost-effectiveness analysis of an MBP to date, and 

one that child and adolescent researchers ought to emulate. Alongside clinical outcomes, the 

authors evaluated multiple indices of cost-effectiveness, including mean cost, productivity 

losses, out-of-pocket expenditure and use of health-care and social services, comparing 

MBCT and maintenance medication treatment. However, to our knowledge, no such studies 

have been published for child and adolescent populations. Studies that incorporate such 
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outcomes could help guide the allocation of financial (and other) resources to mindfulness 

programs by, for example, school boards seeking to fund programming and teacher training, 

or insurance companies setting reimbursement rates for mental health treatments. Regardless 

of their application, the utility of cost-effectiveness studies is unquestioned, as is their 

absence in the literature on MBPs in children and adolescents.

In sum, effectiveness researchers in child and adolescent MBPs would benefit greatly from 

the development of child-specific teacher assessment criteria for both quality and fidelity 

improvement, as well as the incorporation of cost-effectiveness outcomes, to assist the 

transition from efficacy to effectiveness studies.

Dissemination and Implementation: The Promise (and Peril) of School-based Interventions

Stage 6 is concerned with disseminating and implementing interventions that are found to be 

effective and efficacious in prior stages. However, to our knowledge, there are no Stage 6 

studies of MBPs in child and adolescent populations. This is no surprise, given that even in 

adult populations – in which MBPs have a much larger body of evidence than children and 

adolescents – there are only three examples of MBP dissemination and implementation 

studies (Crane & Kuyken 2013; Lau et al. 2012; Patten & Meadows 2009). To address this 

gap, schools present the ideal venue for assessing dissemination and implementation. Of 

course, schools can serve as the setting for studies at earlier stages as well (for example, a 

Stage 1 pilot study of an MBP for disruptive behavior in elementary school children), 

especially in the case of interventions that are inherently school-based (for a review of ten of 

these programs, see Semple et al. 2017). However, schools also present the unique 

opportunity to assess widespread dissemination and implementation of mindfulness 

programs to the greatest number of children, in a semi-standardized way – even for 

interventions not initially designed for this setting.

For example, from a recruitment perspective, logistics are often relatively facile in schools 

(e.g., identification of participants, transportation, location, etc.), because children do not 

need to be individually identified and recruited, and are already physically present. Further, 

schools are increasingly considered to be important arenas for mental health promotion and 

intervention (Nathanson et al. 2016; O’Toole et al. 2017; Sharman 2017). Thus, schools may 

be more open to MBPs that may benefit both healthy children as well as those who have 

already developed symptoms of a clinical disorder. For example, the United Kingdom 

recently announced that govermnent funding will support school-based mindfulness 

education for the first time – across the entire country (Sharman 2017).

From a public health perspective, schools can provide a mutually beneficial location for 

educators and CAPP researchers alike, especially for treating children with unidentified 

clinical disorders. Indeed, only a small percentage of children with mental health problems 

access mental health services, and collaboration between schools and researchers may help 

close that gap, allowing CAPPs to identity and treat children with undiagnosed mental 

illness (Ford 2008; Ford et al. 2008; O’Toole et al. 2017). In this way, schools may present 

the best opportunity to teach mindfulness to the greatest nmnber of children, and therefore 

could be ideal for assessing dissemination and implementation on a broad scale.
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Despite these promises, administration of MBPs to children in schools also poses unique 

challenges. For example, what if students are unwilling to participate but are obligated to do 

so by the school (as is the case currently in the UK, in which 370 schools across the country 

will be taught mindfulness exercises as part of a mental health promotion program; Magra 

2019; Sharman 2017; UK Department of Education 2019)? What if teachers feel obligated 

or are otherwise uninterested? To our knowledge, there are no data on differences in 

outcome between voluntary and obligatory mindfulness programs, but it is not inconceivable 

that required participation in a mindfulness program may generate differential effects in 

comparison to voluntary programs. However, to our knowledge, this has never been tested 

with MBPs, with adults or children. Similarly, it is not clear how to avoid cohort effects in 

school-based interventions, or whether teachers should (or could) assmne dual roles of 

educators and mindfulness instructors. One additional challenge in school-based MBP 

studies pertains to who might be teaching. Many MBPs are delivered by self-selected and 

highly-trained teachers. If interventions are disseminated across many schools, this would 

not be feasible. Alternatively, if school teachers deliver the intervention, is it fair to require 

them to become certified to teach mindfulness, especially when many of whom are already 

burdened with countless trainings and certifications? These questions (and more) are bound 

to arise if interest in school-based MBPs continues to persist. Indeed, it is precisely these 

questions that the implementation and dissemination phase seeks to evaluate – the extent to 

which various “real-world” complications offset any potential benefit the MBP may have for 

the public health of children in the community.

In sum, the NCCIH Framework for Developing and Testing Mind and Body Interventions 

(National Center for Complementary and Integrative Health 2017) is a six-stage model for 

research development that shares common elements with the NIH Stage Model for 

Intervention Development (Onken et al. 2014). This framework should guide the design and 

implementation of MBPs for CAPP researchers. Doing so will not only improve the quality 

of evidence but will also improve the likelihood that a given study will be funded by the 

NCCIH. Here, we offered six focused and actionable recommendations corresponding to the 

six stages of the NCCIH framework that may benefit child and adolescent psychologists and 

psychiatrists interested in developing and testing MBPs. Importantly, we are careful not to 

suggest that this set of recommendations is exhaustive, and surely many other “good 

practice” guidelines would be helpful to follow (Davidson & Kaszniak 2015; Dimidjian & 

Segal 2015). Nevertheless, we hope that these recommendations will improve MBP research 

in child and adolescent psychology and psychiatry.
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Figure 1. 
Child and Adolescent Mindfulness Publications by Year, 1981-2019.
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Figure 2: 
Framework for Developing and Testing Mind-Body Interventions. (National Center for 

Complementary and Integrative Health, 2017; reprinted with permission).
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Figure 3: 
National Institutes of Health Stage Model of Intervention Development (Onken et al., 2014; 

reprinted with permission).
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Figure 4: 
Comparison of National Center for Complementary and Integrative Health (NCCIH) and 

National Institute of Health (NIH) models of intervention development.
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