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A Review of the Empirical Evidence
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Mindfulness-based interventions have been shown to alleviate symptoms of a wide range of
physical and mental health conditions. Regular between-session practice of mindfulness medi-
tation is among the key factors proposed to produce the therapeutic benefits of mindfulness-
based programs. This article reviews the mindfulness intervention literature with a focus on
the status of home practice research and the relationship of practice to mindfulness program
outcomes. Of 98 studies reviewed, nearly one-quarter (N = 24) evaluated the associations
between home practice and measures of clinical functioning, with just over half (N = 13)
demonstrating at least partial support for the benefits of practice. These findings indicate a
substantial disparity between what is espoused clinically and what is known empirically about
the benefits of mindfulness practice. Improved methodologies for tracking and evaluating the
effects of home practice are recommended.

Keywords: mindfulness-based stress reduction; mindfulness-based cognitive therapy; practice;
homework

tional, employment, health, and psychiatric settings. Rooted in Asian spiritual practices,

There has been burgeoning interest in mindfulness meditation practices within educa-
mindfulness programs were first secularized with the pioneering work of Kabat-Zinn
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(1990), initially as the Stress Reduction and Relaxation Program and subsequently as mindful-
ness-based stress reduction (MBSR; Kabat-Zinn, 1990; Kabat-Zinn et al., 1992). Recent adapta-
tions of mindfulness programs have included mindfulness-based cognitive therapy (MBCT;
Segal, Williams, & Teasdale, 2002), attentional control therapy (McMillan, Robertson, Brock, &
Chorlton, 2002), mindfulness-based relationship enhancement for couples (Carson, Carson,
Gil, & Baucom, 2004), and intensive mindfulness-based retreats for addictive behavior (Bowen
et al., 2006; Ostafin et al., 2006). A number of favorable mental health outcomes have been
associated with mindfulness-based training programs, including decentered, nonjudgmental
awareness of everyday experience (Segal et al., 2002), improved quality of life, personal growth,
openness to change, spirituality, and self-control (e.g., Mackenzie, Carlson, Munoz, & Speca,
2007). Beneficial effects also have been documented for a number of physical and mental health
conditions, including anxiety (Kabat-Zinn et al., 1992; Toneatto & Nguyen, 2007), depression
relapse (Segal et al., 2002), chronic pain (Kabat-Zinn, 1990), substance abuse (Bowen et al.,
2006), problem gambling (Toneatto, Vettese, & Nguyen, 2007), eating disorders (Kristeller &
Hallett, 1999), moderate to severe psoriasis (Kabat-Zinn et al., 1998), and traumatic brain injury
(Bedard et al., 2003).

As conveyed to mindfulness program participants, mindfulness is a set of skills that
involves a particular way of paying attention, in the present moment, and nonjudgmentally
(Kabat-Zinn, 1990; Segal et al., 2002). Mindfulness is taught in the context of group sessions
and ostensibly improves in the context of daily home practice. Within sessions, participants
are guided through a series of meditations, including the “body scan,” sitting meditation,
gentle yoga postures, walking meditation, and breath awareness exercises, such as the “3-minute
breathing space” (Segal et al., 2002). During sessions, which typically occur weekly over 8 weeks,
participants also are assigned between-session homework that involves 30 to 60 minutes of
daily mindfulness practice, which may be tailored according to specific clinical problems or life
circumstances (e.g., see Chadwick, Taylor, & Abba, 2005; see also Samuelson, Carmody, Kabat-
Zinn, & Gratt, 2007).

The therapeutic effects of mindfulness-based programs have been attributed, in large part,
to participants’ engagement in regular and sustained practice. As with cognitive-behavioral
approaches, mindfulness programs view between-session as well as postprogram homework as
critical to maximizing the benefits of treatment. Regular daily practice of mindfulness meditation
has been regarded as among the most essential aspects of mindfulness programs, described in the
literature as akin to weight training to build muscle, or “weaving one’s parachute” before jumping
from a plane (Kabat-Zinn, 1990; see also Mason & Hargreaves, 2001).

Theory and research on mindfulness programs similarly emphasize the central role of
practice in promoting clinical change. In particular, information-processing perspectives have
highlighted the pivotal role of regular practice in the development of enhanced capacities for
regulating emotion, cognition, and behavior (e.g., Breslin, Zack, & McMain, 2002; Segal et al.,
2002). Regular practice has been hypothesized to impact directly on a number of cognitive-
behavioral mediators of psychopathology, including self-criticism, rumination, stress reactivity,
and experiential avoidance, factors recognized as underlying and maintaining such disorders
as anxiety, depression, addiction, and compulsive behaviors (Arch & Craske, 2006; Breslin
et al., 2002; Segal et al., 2002; for a discussion of mechanisms in mindfulness, see also Shapiro,
Carlson, Astin, & Freedman, 2006). Practice has also been postulated to impact on physiologi-
cal stress processes and to help explain neurological and immunological improvements found
in mindfulness-based programs (e.g., Davidson et al., 2003; Kabat-Zinn, 1990; Kabat-Zinn
et al., 1998).

Although practice is assumed to drive many of the clinical changes found in mindfulness-
based programs, there has been little systematic review of this proposition within the literature. An
exception has been a conceptual and empirical review of 21 intervention studies by Baer (2003)
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that documented three investigations into the relationship between mindfulness practice and clini-
cal change. One of these studies found a positive relationship between amounts of practice and
mood (Speca, Carson, Goodey, & Angen, 2000). Another showed a negative association between
practice and binge eating (Kristeller & Hallett, 1999). The third failed to show a relationship between
practice and global psychopathology (Astin, 1997). Notably, only one study differentiated among
different subtypes of meditation practices (e.g., formal sitting, eating, and minimeditations) and
their associations with clinical outcomes (Kristeller & Hallett, 1999). None of these studies reported
on the associations of daily home practice with validated measures of mindfulness, understandably
because of the lack of such measures at the time the studies were conducted.

Thus, reviews to date indicate a substantial gap between what is espoused clinically and
known empirically regarding the effects of intensive between-session practices. Given the empha-
sis placed on daily practice in mindfulness programs and the substantial effort and time commit-
ment required of participants in mindfulness programs, it is necessary to demonstrate credible
evidence that home practice in fact yields incremental clinical benefits over not practicing. Do
program participants regularly practice mindfulness at home? Does regular practice yield reduc-
tions in distress or impairment and enhance psychosocial outcomes? Such questions are critical
to ask when evaluating the utility of daily mindfulness practice.

PURPOSE OF THE PRESENT STUDY

The purpose of this article is to review existing research on mindfulness-based intervention
programs to determine whether mindfulness home practice is associated with clinical out-
comes. It is hypothesized that studies examining practice would show home practice to relate
to improvements on measures of symptom change and psychometrically validated mindfulness
self-report measures.

Method

To survey the range of mindfulness-based program research, available mindfulness program
studies were selected on the basis of their mindfulness training focus, via Scholar’s Portal, using
the following search terms: mindfulness-based stress reduction, MBSR, meditation-based stress
reduction program, mindfulness-based cognitive therapy, MBCT, mindfulness group, mindful-
ness homework, and mindfulness practice. Reference lists of relevant articles were checked for
additional articles on MBSR, MBCT, mindfulness meditation-based programs, and other clinical
or counseling programs with a primary focus on mindfulness meditation. Studies were included,
whether case studies, effectiveness studies, or clinical trials. They were excluded if mindfulness
meditation was only part of a much broader multicomponent treatment program (e.g., DBT
or ACT) or if the meditation taught was not mindfulness specifically (e.g., Carson et al., 2005).
Studies were also excluded if practice data were reported in the absence of analyses linking
practice to outcomes (Jacobs & Nagel, 2003; Kabat-Zinn, Lipworth, & Burney, 1984; Kingston,
Chadwick, Meron, & Skinner, 2007; Majumdar, Grossman, Dietz-Waschkowski, Kersig, & Walach,
2002; Morone, Greco, & Weiner, 2008; Ree & Craigie, 2007; Reibel, Greeson, Brainard, & Rosen-
zweig, 2001; Roth & Robbins, 2004; Sibinga et al., 2008; Singh et al., 2007; Smith, Graham, &
Senthinathan, 2007; Walach et al., 2007).

Results

Of 98 mindfulness intervention studies identified, a subsample of 24 studies (representing 24.5%
of all studies) was found to document the relationship between home practice and clinical out-
comes. These studies are listed in Table 1. Data on practice tracking and compliance are reported
next, followed by findings on practice amounts and their relationship to study outcomes.
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HOME PRACTICE TRACKING AND COMPLIANCE RATES

All 98 studies were reviewed for home practice tracking methods as well as for rates of par-
ticipant compliance with the home practice portion of the study. Fifteen studies reported
measuring practice using daily self-report logs or diaries, eleven described using a retrospective
report, either a single-item or multiple-item survey at the end of the period assessed, two stud-
ies reported using a weekly report form, and one study reported using both a daily diary and
monitoring of daily practice by phone. No study reported on the psychometric properties of
the tracking methods.

With respect to homework reporting, only two of the 24 studies that evaluated practice
amounts in relation to study outcomes documented rates of completion of home practice logs.
Specifically, one study reported that 69.5% of the sample provided “some or all” home practice
data (Carmody & Baer, 2008). This study also entered all missing data as zeros, thereby taking a
conservative approach of underestimating all unreported practice data in subsequent analyses.
A second study documented daily diary completion rates at 97% and stated that they obtained
2,985 of 3,080 reportable diary days (Carson et al., 2004). These findings suggest a nearly com-
plete data set for this latter study.

With respect to home practice compliance, relevant data were found for six studies. One study
reported that 77.8% of participants endorsed at least 45 minutes of weekly practice (Carmody,
Crawford, & Churchill, 2006). A second study stated that 87.5% of the sample endorsed practic-
ing “regularly” during a follow-up period (Sephton et al., 2007). A third documented that 91%
of participants responded affirmatively when asked, “Have you been keeping up practice of the
stress reduction techniques?” (Kabat-Zinn et al., 1992). A fourth accounted for 100% of the
sample when reporting compliance with various categorical amounts of practice (Kabat-Zinn,
Lipworth, Burney, & Sellers, 1987). Two additional studies documented compliance anecdotally,
reporting that compliance generally “appeared” to be low (Ramel, Goldin, Carmona, & McQuaid,
2004) or high (Davis, Fleming, Bonus, & Baker, 2007).

Taken together, these findings indicate that few studies provided homework tracking or
practice compliance data. These results raise questions as to the comprehensiveness of the larger
sample of data sets under review. Because of the risk of inflated practice reports, caution is rec-
ommended in the interpretation of subsequent findings.

AMOUNTS OF HOME PRACTICE REPORTED ACROSS STUDIES

As gleaned from Table 1, mean or median daily between-session practice amounts were expressly
reported in 11 of the 24 studies reviewed, mean = 31.8 minutes per day, and range = 5 to 58
minutes. Two additional studies reported on amounts of practice per week (55.9 and 84 minutes
of weekly practice, respectively), while three others reported on mean total practice over the
entire program (5.3, 15.8, and 30.3 hours, respectively). In addition to between-session practice,
postprogram practice was reported in five studies. Documented daily practice amounts in these
studies ranged from “marginal” levels of less than 15 minutes per day less than once per week
to 18.7 minutes per day over follow-up periods of 2 months to 4 years (Davidson et al., 2003;
Gross et al., 2004; Kabat-Zinn et al., 1987, 1992; Sephton et al., 2007). These findings indicate
that the reviewed studies varied widely with respect to how and whether practice amounts were
reported. Moreover, although daily practice was within the range typically assigned in mind-
fulness programs, large variations in amounts of daily practice were evident across studies. In
addition, a substantial proportion of studies (N = 13) did not document daily practice amounts
at all. Additional details on reported, estimated, or calculated total practice amounts for each
study are found in Table 1.
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ASSOCIATIONS OF PRACTICE WITH MEASURES OF CHANGE

Practice and Clinical Change

Twenty-four studies (24.5% of all 98 studies reviewed) explicitly evaluated the relationship
between mindfulness practice amounts and indices of program-related change. In most of these
studies, with few exceptions (Carmody & Baer, 2008), these results were secondary as opposed to
primary study outcomes.

As established from Table 1, 13 (54%) of the 24 studies demonstrated at least partial support
for the hypothesized relationships between practice and program outcomes (see those studies
identified with superscript “a” or “b”). Of these, eight reported support for the hypothesized
relationships between mindfulness home practice and clinical outcomes. The remaining five
reported support as well as a nonsignificant trend or absence of association on at least one out-
come measure.

As also indicated in Table 1, 11 (45.8%) of the 24 studies did not find the expected associa-
tions between mindfulness meditation home practice and program outcomes. Of these studies,
eight found an absence of association, and two reported at least one relationship opposite to what
would have been expected.

To determine why some studies showed anticipated associations between practice and
outcomes while others did not, studies were examined for similarities and differences along the
dimensions of sample size, type, or format of mindfulness program, sample composition, and
year of study. Comparing studies across such dimensions was anticipated to provide some expla-
nation for the unexpectedly negative or inverse findings.

With respect to sample size, one study having the smallest sample size (N = 15) was among
the studies demonstrating negative and inverse relationships among practice and program out-
comes, suggesting that sample size may have contributed to spurious results. With respect to type
or format of the mindfulness program, one study showing an unanticipated inverse relationship
between practice and outcomes was unique in being a 10-day intensive retreat rather than the
more typical weekly program, suggesting the result may have been a function of the unique pro-
gram format. Aside from these distinctions, no other patterns were evident across studies with
respect to sample size or the type of mindfulness program delivered.

With respect to sample composition, studies demonstrating expected outcomes were more
likely to be characterized by the following types of participants: individuals who were self-
referred and practitioner referred for stress reduction; students in the fields of medicine, nurs-
ing, and health; and employees in the health field. Arguably, these samples are likely to consist
of individuals acculturated to the concept of mindfulness by virtue of their occupational field or
method of referral.

In contrast, participants in the studies showing negative results were found to include corpo-
rate employees, healthy adults, nonmedical students, and patients with anxiety or pain conditions
from mindfulness studies conducted in the late 1980s or early 1990s. These latter participants
might have been less familiar with mindfulness by virtue of their corporate or nonhealth back-
ground or absence of health concerns or because of participating in studies prior to the popu-
larization of mindfulness. Being less familiar with mindfulness might be expected to influence
engagement in and expectations about treatment.

Although it is possible that certain populations were more or less responsive to mindfulness,
it is also noted that patients with cancer diagnoses made up both the positive- and the negative-
results studies in this review. This suggests that this diagnosis did not differentiate among studies
that did or did not show expected results. It is also of interest that the two studies specifically
examining the links between mindfulness practice and physiological outcomes showed an
absence of association between home practice amounts and such physiological measures as
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cortisol, melatonin, or DHEAS levels (Carlson, Speca, Patel, & Goodey, 2004) or EEG and anti-
body titers to influenza vaccine (Davidson et al., 2003).

Measured Mindfulness

Fifteen (15%) of the 98 studies surveyed implemented a measure of mindfulness, such as a psy-
chometrically validated dispositional or state measure, an assessment of qualitative aspects of
mindfulness (such as awareness and concentration; York, 2007), or an assessment of one’s “sense
of mindfulness” (Kristeller & Hallett, 1999). Of these studies, four used the Mindful Attention
Awareness Scale (MAAS; Brown & Ryan, 2003 ), three used the Toronto Mindfulness Scale (TMS;
Lau et al., 2006), one used both the MAAS and the TMS (Carmody, Reed, Kristeller, & Merriman,
2008), three used the Kentucky Inventory of Mindfulness Skills (Baer, Smith, & Allen, 2004), one
used the Mindfulness Questionnaire (Chadwick, Taylor, & Abba, 2005), one used the Mindful-
ness Self-Efficacy Scale (Chang et al., 2004), and two used the Five Facet Mindfulness Question-
naire (FFMQ; Baer, Smith, Hopkins, Krietemeyer, & Toney, 2006).

Three studies evaluated and reported on the relationship between mindfulness home
practice and measured dispositional mindfulness. One of these studies found that practice was
associated with higher mindfulness, although only for participants who practiced 3 to 6 days per
week, as demonstrated on MAAS scores at posttreatment and 3-month follow-up (Schenstrom,
Ronnberg, & Bodlund, 2006). A second study showed practice to relate to measured mindfulness
on the FFMQ and to increases on well-being and decreases in stress and psychological symptoms
(Carmody & Baer, 2008). A third study found no association between average practice minutes
per week and changes in state or trait mindfulness scores as assessed using the TMS and MAAS,
respectively (Carmody et al., 2008). Thus, the number of studies evaluating the association
between practice amounts and self-reported mindfulness was limited, and only two of the three
the studies demonstrated relationships in the expected direction.

Subtypes of Practice and Clinical Change

Studies varied in the amount of detail reported regarding subtypes of home practice. Seven stud-
ies found in Table 1 reported on the frequency or duration of different subtypes of mindfulness
home practice (Carlson, Speca, Patel, & Goodey, 2003; Carlson et al., 2004; Carmody & Baer, 2008;
Carmody et al., 2008; Kabat-Zinn et al., 1987; Kristeller & Hallett, 1999; Shapiro, Brown, & Biegel,
2007). Four of these (4% of all 98 studies reviewed) reported on the associations between mind-
fulness meditation practice subtypes and clinical outcomes. Two of these studies found support
for the hypothesized links between subtypes of home practice and clinical change, with one high-
lighting the effects of formal mindfulness practice (Carmody & Baer, 2008) and the other showing
specific practices to relate to specific kinds of clinical outcomes in specific clinical populations, that
is, mindful eating to relate to change in binge eating in a population with disordered eating (Kris-
teller & Hallett, 1999). In contrast, the remaining two studies found no relationship, with one study
reporting no association between subtypes of practice and pre- to postprogram changes in distress
or well-being (Shapiro et al., 2007) and the other reporting no association between formal, infor-
mal, or total practice amounts and changes in state or trait mindfulness (Carmody et al., 2008).

Discussion

This article reviewed available mindfulness intervention literature to establish whether mind-
fulness home practice is associated with positive clinical change, including improvements on
measured mindfulness. Of 98 mindfulness intervention studies identified, less than one-quarter
(N = 24) were found to document data on the associations between practice and clinical out-
comes. Of these, nearly half failed to demonstrate the expected associations between practice
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and outcomes, indicating equivocal support for the hypothesis that practice would relate posi-
tively to change over treatment. Mixed findings were also obtained for studies examining the
associations between practice and measured mindfulness or for studies reporting on subtypes
of mindfulness and clinical outcomes.

There is a substantial body of work in the cognitive-behavioral therapy (CBT) field that
may help to contextualize these results and provide direction for future research. Interestingly,
research conducted on CBT homework has shown weak to moderate effects of homework on
clinical outcomes (Katzantzis, 2000; see also Dunn, Morrison, & Bentall, 2006; Hughes & Kendall,
2007). Such findings have been explained, in part, by the low power of CBT studies to detect the
effects of homework assignments (Katzantzis, 2000). These findings have also been attributed
to the fact that CBT studies have tended toward examining “the effects of homework in gen-
eral” rather than the impacts of homework that is tailored to specific clients needs, situations,
and problems (see Greenberg & Warwar, 2006; Kazantzis, Deane, & Ronan, 2000). In addition,
limitations in how well homework is monitored, including engagement in homework (Gaynor,
Lawrence, & Nelson-Gray, 2006) and homework quality (Burns & Spangler, 2001), have also been
cited as problems underlying weak or inconsistent effects of homework in the literature.

A number of related criticisms can be leveled at the mindfulness homework literature,
which is a relatively young intervention and, correspondingly, in an early stage of development
methodologically. As indicated by this review, most mindfulness studies evidently conducted
the mindfulness practice component as a secondary rather than a primary focus of the research,
raising questions as to the potentially post hoc and unsystematic nature of many of the analyses.
Correspondingly, all studies reviewed took a correlational rather than experimental approach in
the examination of the effects of mindfulness practice—arguably, a poor proxy for testing the
effects of practice on various change measures across treatment. These findings point to the need
for experimental methodologies to permit a more rigorous approach to the study of the effects of
mindfulness and to allow for causal inferences about the effects of mindfulness practice on clinical
change. Inclusion of a control or comparison condition, such as a “no-practice” condition, would
make possible direct evaluation of the incremental benefits of at-home practice. As the research
currently stands, experimental designs, including randomized control trials, recently have been
implemented to test the effects of therapists’ mindfulness practice on patients’ therapeutic course,
with positive results (Grepmair et al., 2007). Until an experimental approach is taken to explore
the effects of clients' home practice, it will be difficult to disentangle practice effects from other
active program components, such as the mindfulness program itself, and other group-related
factors (e.g., group cohesion and expectancy effects; see Westra, Dozois, & Marcus, 2007).

Other important considerations when testing the links between homework and clinical change
include the quality of home practice and practice tracking methods. As found in this review, few
studies provided meaningful data on homework tracking, and none specifically addressed the
quality of participants’ at-home mindfulness practice. Future research would benefit from the
development and implementation of reliable and valid methods for evaluating homework report-
ing and compliance. Minimally, tracking of practice via detailed logging procedures, such as those
reported by Carmody and Baer (2008), would be required, along with self-report methods for
evaluating the quality of practice, such as the TMS (Lau et al., 2006). Qualitative research involv-
ing systematic methods of verbal inquiry and innovative use of speech samples during and follow-
ing practice could further clarify what participants are actually doing during practice, including
relative amounts of time that participants spend being mindful versus “caught-up” in nonmind-
ful states, such as judgment, aversion, daydreaming, and desire (see Mason & Hargreaves, 2001).
Until information about the nature and quality of practice becomes available, it is not possible
to ascertain with confidence that participants are indeed practicing mindfulness meditation or to
establish with any certainty that it is the practice of mindfulness and the evocation of mindfulness
states per se that help produce program-related clinical change.
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This study represents a preliminary effort to bring together research exploring the asso-
ciations between mindfulness home practice and program-related change. Although substantial
efforts were made to cast a wide net, a potential limitation of this research is that the list of
reviewed articles may not be exhaustive. In addition, the research for this article was reviewed
with a singular focus in mind and does not capture fully the multitude of promising outcomes
in the larger pool of mindfulness intervention studies or the status of experimental research in
this area more generally.

In summary, the field of mindfulness research is at an early stage of exploring the relation-
ship between mindfulness practice and clinically relevant outcomes. With a number of studies
evaluating mindfulness meditation using measures and designs of uncertain reliability and valid-
ity, a priority for researchers is to develop sound methodologies to determine the factors most
likely to support change in the context of mindfulness programs. It is critical at this juncture to
evaluate qualitatively and experimentally the relationship of home practice to mindfulness pro-
gram outcomes and to determine the extent to which “mindful” states actually comprise periods
of home practice. Experimental research also needs to test the effects of specific subtypes of prac-
tice over a range of populations and clinical concerns. With such advances, the mindfulness field
will be able to claim more definitively the role of home practice in mindfulness programs.
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