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Background: Although mindfulness-based interventions (MBIs) have demonstrated effi-
cacy for alleviating psychological distress in cancer survivors, little is known about the 
extent to which participants adhere to assigned home practice. The purpose of this systematic 
review was to summarize and appraise the literature on rates and correlates of adherence to 
mindfulness home practice among cancer survivors.
Methods: Four databases (PubMed, Psychology and Behavioral Sciences, PsycInfo, and 
CINAHL) were searched for studies published before October 15, 2020. Articles were 
included if they evaluated the benefits of an MBI program for adults with cancer.
Results: Twenty-one studies (N=1811 participants) meeting the inclusion criteria were 
identified (randomized controlled trials (n=13), non-randomized controlled designs (n=2), 
single-group studies (n=6)). The pooled adherence rate for participants’ home practice was 
60% of the assigned amount, which equated to 27 min per day during the intervention period. 
There was some evidence for a relationship between home practice of mindfulness techni-
ques and improvements in mood, stress, anxiety, depression, and fear of cancer recurrence 
(correlation coefficients ranged from 0.33 to 0.67). Factors including marital status, mood 
disturbance at baseline, intervention modality, and personality traits were evaluated in 
relation to adherence to home practice, but the current literature was inadequate to evaluate 
whether a relationship exists.
Conclusion: Adherence to mindfulness home practice among cancer survivors is subopti-
mal, and most of the correlates of adherence studied to date are non-modifiable. More 
research is warranted to scrutinize the role of home practice in mindfulness-based interven-
tions, including assessment of modifiable factors influencing adherence to improve benefits 
for this population.
Keywords: oncology, mindfulness, adherence, distress, complementary therapy

Introduction
It is estimated that 28.4 million new cancer cases are projected to occur in 2040 world-
wide, a 47% rise from the 19.3 million cases in 2020.1 Cancer-related distress, defined as

a multifactorial unpleasant emotional experience of a psychological, social, and/or 
spiritual nature that may interfere with the ability to cope effectively with cancer, its 
physical symptoms and its treatment2 

is experienced by approximately 30–50% of all cancer survivors.3,4 Distress can 
range from negative emotions, such as sadness, fear, and rumination, to potentially 
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disabling mental health conditions, such as anxiety and 
depression.5 Given its negative impact on quality of life, 
there has been growing interest in developing and evaluat-
ing interventions to manage the distress faced by this 
population.5 Addressing patient distress issues across the 
cancer trajectory has also become standard practice in 
many oncology settings.

Mindfulness is the practice of directing focused atten-
tion towards experiences occurring in the present moment 
with a nonjudgmental and accepting attitude.6 Since the 
regular practice of mindfulness has been shown to help 
regulate negative emotions,6 the last two decades have 
seen a proliferation of evidence-based interventions 
grounded in mindfulness principles and techniques 
designed to target psychological distress.7 These are 
broadly referred to as mindfulness-based interventions 
(MBIs). Among cancer patients, multiple systematic 
reviews have provided evidence for the efficacy of MBIs 
in reducing symptoms of mood disturbance, anxiety, 
depression, and stress.7–9

Mindfulness-Based Stress Reduction (MBSR) is 
a standardized mindfulness protocol developed by Jon 
Kabat-Zinn and colleagues at the Massachusetts Medical 
Centre with well documented benefits for distressed cancer 
patients.10 This holistic mind-body program aims towards 
cultivation of mindfulness, being fully aware of present 
moment experience without resistance or judgment, 
through the implementation of three central formal prac-
tices: (1) the body scan, a guided attentional exercise 
which consists of systematically directing one’s attention 
throughout the body; (2) hatha yoga, a series of gentle 
mindful movements and postures to enhance body aware-
ness; and (3) sitting meditation, to develop a capacity to 
systematically bring one’s attention to physical sensations, 
sensory stimuli, thoughts, and the breath.11 In addition to 
these formal practices, MBSR consists of informal prac-
tices of bringing mindful awareness to daily routines and 
activities (for example, mindful eating), which can help 
participants instill attitudes of non-judging and acceptance 
in everyday life.11 The standard MBSR curriculum con-
sists of eight weekly, 2.5-hour group sessions that involve 
formal mindfulness practices, discussion and inquiry to 
facilitate sharing of experience and foster social 
support.11 MBSR also involves 45 minutes of daily formal 
and informal home practice and a 6-hour day-long retreat, 
usually between the 6th and 7th weeks of the program.11 

The daily between-session practice for 45 min per day is 
specific to MBSR, and many non-standardized MBI 

programs require shorter formal home practice, often of 
about 20 minutes/day.9 Mindfulness Based Cancer 
Recovery (MBCR) is an adaptation of MBSR for people 
living with cancer.12 With the exception of shorter sessions 
(1.5 to 2 hours) to accommodate cancer patients, MBCR 
has similar structure to MBSR.12 The core components are 
also similar, but MBCR further emphasizes the use of 
supportive imagery, mindful yoga movement with cancer 
recovery in mind, loving-kindness practice (ie, meditation 
exercise designed to enhance feelings of kindness and 
compassion for self and others), cognitive coping strate-
gies, specific breathing and sleep exercises, and emphasis 
on group process and group support.12 One distinct feature 
of MBCR is focusing on coping with cancer and common 
oncology symptoms, such as sleep problems, pain, and 
fear of cancer recurrence.12

Mindfulness-Based Cognitive Therapy (MBCT) is 
another common evidence-based mindfulness program that 
differs from classic MBSR in its integration of core cognitive 
behavioral therapy features.13 MBCT was originally designed 
to help people in remission from recurrent bouts of depres-
sion by specifically targeting the cognitive processes that 
trigger relapse.13 MBCT is also a standard 8-week program 
with a day-long retreat and home practices.13 MBCT has also 
been adapted specifically for people with cancer,14 and other 
researchers have created shorter versions of MBSR also 
catering to cancer patients and survivors.15

All of these MBIs recognize the importance of 
between-session home practice as a method of mastering 
skills that are hypothesized as key mediators of interven-
tion effects.16 The acquisition of knowledge and skills 
regarding mindfulness, and the understanding of how 
these practices can be individually implemented is often 
discovered through between-session practices.17 MBI pro-
grams presume that out-of-class practice will lead to 
improved skill and comfort with mindfulness, and thereby 
adherence to assigned practice exercises is considered to 
be a necessary condition for therapeutic effects and 
improved outcomes.18 As noted above, the quantity of 
daily home practice assigned in programs like MBSR is 
typically 45 minutes per day,11 often broken down into 30 
minutes of meditation and 15 minutes of yoga, which 
represents a significant time commitment that may seem 
onerous or daunting for some participants. It is unclear to 
what extent participants with cancer adhere to home prac-
tice assigned as a part of MBI programs, and factors 
influencing adherence to home practice are not well under-
stood. In addition, while studies in non-cancer populations 
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suggest a dose-response relationship between home- 
practice and clinical outcomes,16,17 the necessity of home 
practice to achieve therapeutic benefit is not well 
established.18 It is also possible that the toxic effects of 
cancer and its treatments, side effects such as fatigue and 
insomnia, as well as deconditioning caused by reduced 
physical activity during treatment contribute to low adher-
ence to mindfulness home practice, compared with non- 
cancer populations. Despite the presumed importance of 
home practice in MBIs, this has received relatively limited 
attention in the mindfulness literature. No cancer-specific 
systematic reviews have conducted a comprehensive 
assessment of adherence to home assignment in MBI 
programs. In fact, a recent meta-analysis investigating 
the effects of MBIs on anxiety outcomes in cancer patients 
noted that most studies do not include measures of time 
spent practicing mindfulness, and the authors cited this as 
a significant limitation to understanding the heterogeneous 
treatment effects found in their pooled analyses.9 It is 
crucial to critically evaluate the current state of knowledge 
regarding adherence to home practice in order to inform 
the development of more self-deliverable models of mind-
fulness for reducing psychological distress after cancer. 
Such knowledge may also guide efforts to enhance patient 
engagement in MBIs and inform future clinical research 
testing the efficacy and effectiveness of these programs 
among cancer patients experiencing psychological distress. 
Therefore, this systematic review aims to evaluate adher-
ence to home practice in studies evaluating the effects of 
MBI programs on psychological distress outcomes in can-
cer patients. Specific objectives include:

1. To evaluate the extent to which cancer patients 
report completing formal (meditation, body scan, 
yoga) and/or informal (doing everyday activities 
mindfully) home practice exercises assigned within 
the context of MBIs.

2. To identify factors influencing adherence to mind-
fulness home practice among cancer patients.

3. To evaluate the relationship between the amount of 
home practice and intervention effects on psycho-
logical distress.

Methods
Search Strategy and Study Selection
This review followed the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) 

guidelines.19 Literature searches were performed including 
publications up to October 15, 2020 using four databases: 
PubMed, Psychology and Behavioral Sciences, PsycInfo, 
and Cumulative Index to Nursing and Allied Health 
(CINAHL). Search terms used in PubMed (see Appendix A) 
were adapted for use in the other databases. The search strat-
egy was developed by a health sciences librarian. Articles 
were included if they (1) included a population of adults 
(≥18 years old) with cancer, or adults mixed with other age 
groups, such as young adults and adolescents with cancer, (2) 
evaluated the effects of a MBI program (MBSR, MBCR, or 
MBCT-or adapted program, or other studies where mindful-
ness was the core component of the intervention), (3) reported 
the average number of minutes of formal and/or informal 
home practice per day during the intervention period or 
reported data to allow its calculation, and (4) used 
a randomized or non-randomized controlled trial (RCT) 
design (with any type of control group) or single group design. 
The exclusion criteria were (1) non-peer reviewed studies 
(conference meetings and presentations, dissertations, gray 
literature), (2) studies published in non-English languages, 
and (3) studies of mixed interventions, such as mindfulness- 
based art therapy and mindfulness-based music therapy. Two 
reviewers (MB and AM or KP) independently reviewed titles 
and abstracts for eligibility (level 1 screening) followed by 
review of eligible full-text articles (level 2 screening).

Data Extraction and Data Synthesis
Data extraction was completed in parallel by two 
reviewers (MB and DO) using a pre-designed template 
that summarized details of (1) study design, (2) interven-
tion, (3) patient characteristics, (4) home practice details 
including the recording method, (5) amount of mindful-
ness home practice in minutes both within the intervention 
period and during follow-up, (6) distress and stress-related 
outcome measures, including mood disturbance, depres-
sion, anxiety, fear of cancer recurrence, worry, ruminative 
thinking, and stress hormones, (7) intervention effects on 
distress and stress-related outcomes, and (8) data on the 
association between home practice and distress/stress- 
related outcomes. Discrepancies between reviewers were 
resolved by consensus.

After obtaining the average amount of home practice 
per day in minutes during the intervention period for all 
studies, a pooled average score was calculated by sum-
ming all averages divided by the total number of studies 
included. An adherence rate during the course of the 
intervention period was also calculated for each study 
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using the following formula: average number of minutes 
of actual home practice per day/prescribed number of 
minutes per day x 100. In dose ranging studies (for 
example, participant asked to practice 15 to 45 minutes 
daily), the upper range limit was used to calculate adher-
ence rate. A pooled adherence rate was also calculated by 
averaging the average scores for daily home practice in 
minutes across studies divided by the prescribed amount 
of daily home practice in minutes, multiplied by 100. The 
average amount of home practice per day in minutes 
during the follow-up period (between the end of the 
intervention and the follow-up assessment[s]) were also 
obtained where reported, but adherence rates during fol-
low-up were not calculated as home practice was encour-
aged but not formally required after the end of the MBI 
programs. All the articles were read several times to 
become familiar with the methods used and main 
findings.

Assessment of Study Quality
The quality of evidence in the included studies was 
assessed using the National Institutes of Health (NIH) 
Quality Assessment Tools.20 These tools are tailored to 
different research designs to assess individual study qual-
ity, and therefore do not assess the overall level of evi-
dence as a whole. Using the NIH Assessment Tool for 
Controlled Trials, controlled intervention studies were 
rated as “poor”, “fair”, or “good” based upon the follow-
ing criteria: randomization, groups’ similarity at baseline, 
statistical power, blinding, concealment of treatment allo-
cation, analysis plan, intent-to-treat analysis, psychometric 
properties of outcome measures, outcome reporting, avoid-
ing other interventions, and attrition and adherence rates. 
Similarly, the NIH Quality Assessment Tool for 
Uncontrolled Before–After Studies, including 11 criteria 
(study objectives stated, eligibility criteria, sample repre-
sentativeness, all eligible participants enrolled, sample 
size, intervention description and delivery, validity and 
reliability of outcome measures, assessor blinding, attri-
tion, statistical methods, using interrupted time-series 
design), was used as appropriate. To reduce subjectivity 
in ratings, two reviewers (MB and DO) performed quality 
assessments of the articles included, and disagreements 
were resolved by consensus.

Results
A total of 2422 citations were retrieved by the search. 
After removing duplicates, 1042 articles were screened 

for inclusion according to eligibility criteria. After full- 
text screening, 21 articles21–41 qualified for inclusion in the 
systematic review. A PRISMA flow diagram summarizing 
the literature search and screening process is presented in 
Figure 1. Study characteristics and findings of included 
studies are summarized in Table 1.

Study Characteristics
Studies included were conducted in the USA (n 
=7),27–31,39,40 Canada (n = 6),21–26 Australia (n = 2),32,41 

Netherlands (n = 1),33 United Kingdom (n = 1),34 

Denmark (n = 1),35 Italy (n = 1),36 Japan (n = 1),37 and 
China (n = 1).38 The studies included 13 randomized 
controlled trials,21,24,27,30–35,37–39,41 six single-group stu-
dies with pre-post study design,23,26,28,29,36,40 and two non- 
randomized controlled trials.22,25

Participant Characteristics
Sample sizes ranged from 15 to 245 participants, for 
a total of 1811 participants (average age = 52.5 years) in 
all 21 studies. With the exception of one study of adoles-
cents and young adults (13 to 25 years old),40 all studies 
included only adult participants (≥18 years old). Eight 
studies included only female participants,25,27,29,34–38 

with the remaining 13 primarily consisting of females 
(54–94%). Ten studies reported ethnicity and predomi-
nantly included white participants 
(70–96%).22,24,25,27–31,39,40 Of the studies reporting level 
of education (n = 15),21–28,30,31,33,35,38,39,41 most consisted 
of generally well-educated participants (for example, aver-
age years of formal education >14 years (n=4); completed 
some type of postsecondary education (63–78%) (n=6)). 
Fourteen studies reported relationship status and primarily 
included married or partnered participants (54–93%).

Seven studies recruited only female participants with 
breast cancer,27,29,34–38 one breast (83%) or prostate 
cancer,23 one breast (84%) or colorectal cancer,31 one 
myeloproliferative neoplasm,39 one sarcoma,40 and one 
melanoma.41 The remaining nine studies included patients 
with multiple cancer types and primarily consisted of 
breast cancer (30–85%).21,22,24–26,28,30,32,33 Most studies 
(n=11) recruited patients who had completed all primary 
cancer treatments,23–25,27–31,34,35,41 and the remainder 
(n=10) did not restrict eligibility by treatment status. 
Average time since primary treatment completion, where 
reported (n=6),25,27,29–31,38 ranged from less than a year 
(5–10 months (n=2)),27,29 to just over 4 years (n=1).30 

Nine studies only included stage 0–III 
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cancer,23,26,27,29,31,34,37,38,41 and two only advanced or 
metastatic cancer.28,36 Across the remaining studies, 
early-stage (0–III) were more represented than late-stage 
(IV) or advanced cancer patients (66–94% vs 13–34%, 
respectively).21,22,24,25,28,30,32,33,35,36,39,40 Seventeen stu-
dies assessed distress as a primary outcome, and four of 
them screened for distress as part of inclusion 
criteria.24,26,33,37 The remaining four studies evaluated 
fatigue (n=2),30,31 pain (n=1),35 or sleep disturbance 
(n=1)38 as a primary outcome.

Intervention Characteristics
Most studies (n=18) evaluated standardized MBI programs 
((MBSR (n=7),27–31,34,36 MBCR (n=6),21–26 MBCT 
(n=5)32,33,35,37,38). The remaining three studies consisted 
of the following MBI interventions: (1) two smartphone- 
based mindfulness apps (10% Happier and Calm) includ-
ing a range of daily meditations with a different focus (for 
example, 10% Happier: grief, gratitude, choice, and letting 

go; Calm: practicing patience, loving kindness, and 
gratitude);39 (2) a mobile-based app (customized version 
of an existing mindfulness app (Whil Concepts, Inc)) of 
different meditation techniques and breathing exercises, to 
help participants deal with negative thoughts and emotions 
and practice self-kindness through challenging times;40 

and (3) an MBI program consisting of psychoeducation, 
formal and informal mindfulness practices.41

The most common mode of intervention delivery was in- 
person, group-based format (n=15), with the remainder using 
online (synchronous (n=1),24 asynchronous (n = 5)29,33,39–41) 
platforms. Group sizes were reported in eight studies and 
ranged from 4 to 25 participants per group.22,23,25,29,32,34,35,37 

Three studies used an active comparison group: one com-
pared in-person- vs online-MBCT;33 one MBSR to 
a structurally equivalent control condition (psychoeduca-
tional support);31 and one compared two mindfulness apps 
with an educational control group.39 Fifteen studies indicated 
groups were led by experienced or certified professional 
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personnel, and eleven of them described the teacher’s cre-
dentials [clinical psychologist (n=8), nurse (n=2), medical 
doctor (n=1)]. Among standardized MBI programs (MBSR, 
MBCR, MBCT), six studies21,27–30,38 consisted of programs 
shorter [six (n=4) or seven (n=2) weekly classes] than the 
standard 8-week curriculum, and seven27–31,35,38 omitted 
the day-long retreat near the end of the program. To assist 
with home practice, most studies provided CDs, audio files, 
and/or a manual/booklet, and two used video recordings.24,29

Adherence to Home Practice
Most studies used self-report methods including daily or 
weekly logs, diaries, or forms to record home practice, 
with one using electronic diary recording [29]. In one 
smartphone app-based MBI, home practice was tracked 
by the app developers and reported weekly to the research 
team.39 In general, studies consisted of the following for-
mal mindfulness home practices: a sitting meditation, gen-
tle lying and yoga-based stretches, and/or body scan. Only 
six studies27–31,41 required informal practice by incorpor-
ating mindfulness into everyday situations in addition to 
formal mindfulness, yet none divided the reported amounts 
of total daily practice into formal and informal practice.

Across the 21 included studies, the pooled average of 
daily total home practice time during the treatment phase 
of the study was 23.5 min (range= 4–37 min). In line with 
standard home practice requirements, participants in eight 
studies were asked to practice 45 min daily,21–26,34,35 and 
the pooled average of actual practice time within these 
eight studies was 27 min/day (range=20.6–37 min), indi-
cating suboptimal adherence (adherence rate=27/45 
minx100=60%). One MBSR study consisted of home 
practice 30 min/day with an average actual daily practice 
time of 19 min/day, equating a 63% adherence rate (19/30 
min x 100=63%).36 Similarly, two MBSR studies con-
sisted of home practice 20 min/day to accommodate fati-
gued participants; one of them reported participants 
practiced on average 35 min/day (>100% adherence)30 

and one 16.8 min/day (84% adherence).31 One MBCT 
study asked participants to practice up to 1-hour daily 
with participants completing on average 30 min/day 
(50% adherence).32 One app-based MBI consisted of 
home practice 10 min/day with participants completing 
on average 7.2 min/day (72% adherence).39 Five dose 
ranging studies asked participants to practice 15–20 to 
40–45 min daily with adherence rates using the upper 
range limit (40–45 min) of 53%,37 57%,29 59%,38 80% 
(online asynchronous MBSR program),29 and 31% (study 

of advanced cancer patients).28 Overall, adherence rate 
was within the range of 40 to 60% in nine 
studies,22,24,26,27,32,34,35,37,38 more than 60% in eight 
studies,21,23,25,29–31,36,39 and less than 40% in one 
study.28 Three studies did not specify the length of 
assigned home practice, which precluded adherence rate 
calculation; one of them reported actual practice time of 
29.6 min/day (MBCT),33 one 4 min/day (app-based 
MBI),40 and one 13.7 min/day (web-based MBI).41

Three studies23,30,35 tracked home practice of mindful-
ness during the follow-up period. In one waitlist RCT 
(7-week MBSR) of 35 cancer survivors, participants com-
pleted, on average, 35 min/day during the intervention 
period, and the majority (n=26) reported continued mind-
fulness practice during the 6-month follow-up for 20 min/ 
day on average.30 In a second waitlist RCT (8-week 
MBCT) including 71 breast cancer survivors, the time 
spent on home practice among the treatment group 
(n=67) was, on average, 24 min/day, decreasing to 9 
min/day (n=42) and 10 min/day (n=39) at 3- and 
6-month follow-up, respectively.35 Similarly, participants 
in a single-group study of 59 patients with breast or 
prostate cancer practiced, on average, 37 min/day during 
the 8-week MBCT period, 19.6 min/day during the 
6-month follow-up period (n=31), and 18 min/day during 
the time period between 6- and 12-month assessments 
(n=30).23 Overall, while participants continued to practice 
after the end of the MBI programs, they tended to practice 
less as time passed.

Factors Influencing Adherence
Only two studies26,33 evaluated factors influencing adher-
ence to home practice. In one 8-week MBCR single-arm 
study including 38 breast cancer survivors, investigators 
did not find an association between the number of classes 
attended and amount of at-home mindfulness practice.26 

Among the individual types of mindfulness practice, 
married or cohabitating females reported significantly 
more home practice of yoga than single, divorced, or 
widowed females (481 vs 260 min).26 Other factors 
associated with more yoga practice included lower base-
line scores for depression (r=−0.44), as well as higher 
self-esteem (r=0.45), social support (r=0.41), and extra-
version (r=0.35).26 Higher baseline anxiety scores were 
also associated with increased meditation practice time 
(r=0.36).26 In another RCT of 245 cancer survivors com-
paring in-person- vs online-MBCT, the average total 
daily home practice time did not differ significantly 
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between groups (30.6 vs 28.7 min),33 indicating that the 
intervention modality was unrelated to home practice 
compliance.

Distress and Mindfulness Home Practice
Four studies21,27,28,34 found a relationship between home 
practice time and changes in psychological distress. In one 
waitlist RCT (8-week MBSR) of 114 breast cancer survivors, 
greater amounts of home practice were associated with 
improved scores on the Profile of Mood States-Total Mood 
Disturbance (POMS-TMD) and POMS-anxiety subscale.34 

Another waitlist RCT (7-week MBCR) of 109 cancer 
patients found that participants who practiced more had 
larger reductions in POMS-TMD scores (r = −0.39), account-
ing for 15.5% of the variance in mood improvement.21 In 
a third RCT (6-week MBSR) of 85 breast cancer survivors, 
greater total home practice time was associated with 
decreases in perceived stress (r=−0.33).27 Among individual 
practices, minutes of body scan were related to positive 
changes in depression (r=−0.35), trait anxiety (r=−0.37), 
and perceived stress (r=−0.34), in which more practice time 
was associated with lower distress severity.27 Minutes of 
meditation were also associated with a decrease in fear of 
recurrence (r=−0.37), trait anxiety (r=−0.34) and perceived 
stress (r=−0.34).27 Similarly, in one single-arm study 
(6-week MBSR) of 26 patients with advanced stage cancer, 
home yoga was associated with a decrease in perceived stress 
(r = −0.47) and state anxiety (r =- 0.67), and home meditation 
with a decrease in state anxiety (r = −0.53).28

Two studies22,23 with positive effects on distress failed to 
show a dose-response relationship. In one nonrandomized 
waitlist trial (8-week MBCR) of 211 cancer survivors, no 
statistically significant associations were found between 
number of minutes of home meditation, yoga, and total 
practice and pre- to post-MBCR change in POMS-TMD, 
ruminative thinking, or worry scores.22 Similarly, a single- 
arm study (8-week MBCR) of 59 cancer survivors did not 
find a relationship between stress or cortisol changes and 
home practice minutes.23 Two studies27,38 did not evaluate 
distress changes, either published results separately or did not 
include a distress measure. All but two35,40 of the remaining 
studies yielded significant effects on distress, yet none 
addressed whether findings were related to home practice.

Study Quality Assessment
The results of the study quality assessments are provided 
in Supplementary File 1: Table S1A and B. A summary of 
the assessments is presented below.

Controlled Intervention Studies: Most studies 
(n=11)21,24,27,31–35,37–39 were randomized, adequately 
powered, and methodologically sound (for example, 
intent-to-treat analysis used) and, despite shortcomings in 
some of them such as not reporting blinding techniques, 
received a rating of “good”. Two RCTs30,41 were small and 
underpowered and received a rating of “fair”. The study by 
Labelle et al22 was adequately powered but non- 
randomized and suffered from high attrition (34%), and 
consequently was also rated as “fair”. Similarly, a non- 
randomized trial by Campbell et al25 had several unmet 
criteria, such as not performing power analysis, and 
received a rating of “fair”.

Single-Group Studies: All of the six single-group 
studies23,26,28,29,36,40 included employed appropriate meth-
ods for this research design, meeting most of the criteria 
on the NIH Assessment Tool. However, none was powered 
to detect a treatment effect, with sample sizes ranged from 
15 to 59. They therefore received a rating of “fair”.

Discussion
This systematic review aimed to evaluate adherence to 
mindfulness home practice in cancer patients participating 
in MBI programs, to identify factors influencing adherence 
to home practice, and to estimate the relationship between 
home practice and psychological distress outcomes. 
Across the 21 studies included, the average time spent on 
home practice during MBI programs was 23.5 minutes 
per day; the range of assigned practice was wide, with 
a low of 10 min/day in a mindfulness app study to a -
full hour in one MBCT program. Rates of adherence 
across studies were variable, ranging from 31% to over 
100%, according to the quantity of mindfulness home 
practice assigned. The amount of home practice reported 
is considerable, albeit less than assigned amounts. Among 
studies using the standard assignment of 45 minutes of 
practice per day, the pooled adherence rate for partici-
pants’ home practice was 60% of the assigned amount, 
which equated to 27 minutes per day. Average time 
per day spent practicing in studies that had lower quanti-
ties of assigned practice, such as 15–30 minutes, did not 
differ substantially from studies assigning standard 
amounts of home practice but, naturally, studies assigning 
less practice time tended to have better adherence rates. 
Additionally, all three studies23,30,35 that examined post- 
intervention home practice reported a decrease in average 
home practice time, dropping from 24–37 minutes per day 
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during the intervention period to 10–20 minutes per day at 
6-month follow-up.

Overall, the variable rates of practice within and across 
studies in the current review mirror findings by previous 
reviews. A systematic review of 43 studies, which 
included clinical and non-clinical populations, estimated 
64% adherence to home practice and 30 min/day on 
average.42 Another recent review of 14 controlled studies 
did not report a pooled result across studies but found 
a range of 14 to 84% adherence to home practice and 
similarly noted decreases in the average time spent practi-
cing over follow-up periods of 4 to 5 months.43

Although home practice is thought to be a key com-
ponent of MBIs, only two studies identified in this review 
investigated predictors of adherence. Factors including 
marital status, mood disturbance at baseline, social sup-
port, and personality traits were found to be related to the 
amount of home practice (correlations were small to 
moderate, ranging between r=|0.35| to |0.45|).26,33 

Future research should focus on further identifying fac-
tors affecting adherence. Specifically, studies should 
explore the relationship between home practice and 
demographic and/or medical characteristics, such as 
sex, gender, and disease severity, which are generally 
non-modifiable, to identify profiles of individuals at 
increased risk of nonadherence. Studies should also 
incorporate measures of modifiable predictors of treat-
ment adherence. Treatment expectations, for example, 
were correlated with home practice adherence in a MBI 
for adolescents.44

Pending future quantitative investigations, qualitative 
studies of cancer patients participating in MBIs may pro-
vide insight into patient-oriented factors related to adher-
ence that merit further investigation. For instance, 
a qualitative study among a sample of older adults identi-
fied time commitment and managing interruptions at home 
as major barriers to mindfulness home practice.45 

Identifying modifiable factors is only the first step in 
improving compliance with the prescribed home practice 
regimen. This work will further inform ongoing efforts to 
determine optimal modes of intervention delivery and the 
necessary home practice resources and guidance provided 
to participants that will promote uptake and maintenance 
of home practice.

Results of methodologically sound investigations 
included in this review provide preliminary evidence of 
a relationship between home practice time and psycholo-
gical distress outcomes among cancer patients. However, it 

is important to recognize that the methodological quality 
of the studies was primarily evaluated in relation to testing 
intervention effects, and not in relation to testing the 
association between home practice and psychological dis-
tress. Four studies reported statistically significant moder-
ate-to-large negative correlations (ranging between r= 
−0.33 and −.67) between home practice time and measures 
of mood and anxiety,21,27,28,34 perceived stress and fear of 
cancer recurrence.27 Two studies reported non-significant 
correlations.22,23

These mixed results are consistent with those reported 
by previous systematic reviews of studies examining the 
effect of MBI programs on psychological distress in 
broader clinical and non-clinical samples.42,43 Lloyd et al43 

found that home practice predicted clinical outcomes in 
four of seven studies examined, while Parsons et al42 

found a small but statistically significant relationship 
between home practice and intervention outcomes, pooled 
across 28 studies (r=0.26). It is important to note that this 
evidence is correlational, and future research should utilize 
study designs that allow for causal conclusions to further 
investigate the influence of home practice on post- 
intervention psychological distress. These designs would 
also provide the statistical power necessary to examine 
whether the standard assignment of 45-minute per day is 
essential to positive clinical outcomes, or whether there 
may be a dose-response effect where shorter practice times 
also confer some benefit. This is an important question 
since optimal adherence may not be possible or desirable 
for all participants. The broader theoretical question of 
whether home practice, and if so how much home practice, 
is really essential to achieve benefit from MBIs remains, 
thus, unresolved, although more studies find a dose- 
response relationship than do not.

Studies included in this review used inconsistent meth-
ods to measure home practice. Many provided participants 
with diaries or logs to record daily or weekly practice and 
did not report details of the format. All investigations of 
MBI efficacy and/or effectiveness should include 
a standardized measure of home practice to allow for 
between-study comparison. The Mindfulness Adherence 
Questionnaire (MAQ), a scale designed to assess both 
the quantity and quality of mindfulness-meditation prac-
tice in the past week, is a promising candidate for wide-
spread use. The MAQ distinguishes between formal and 
informal practice and is a reliable measure of quantity and 
quality of mindfulness practice that is responsive to 
change and is not driven by trait mindfulness.45 Since 
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measures like the MAQ rely on retrospective self-report, 
which may introduce response biases, it is recommended 
to also provide participants with standardized practice 
diaries/logs measuring length, frequency and quality of 
daily home practice. One study in this review used 
a mindfulness app to objectively assess adherence.39 

Although smartphone apps have shown the potential to 
more accurately track mindfulness home practice,46 further 
research is warranted to examine how they may affect 
intervention adherence and clinical outcomes in MBIs 
with cancer patients. While useful, paper and electronic 
diaries require participants to rely on memory and take 
time to log practice data, which may reduce participants’ 
compliance with diary protocols, in particular, when they 
fail to make timely entries, or exaggerate practice times, 
potentially invalidating the diary data.47 Smartphone apps’ 
tracking of mindfulness practice through the app not only 
could be a more reliable way to measure adherence and 
understand when and how often participants complete 
their assigned home practice, but also can reduce demands 
on research participants by eliminating the need to fill in 
diaries.

The present review has implications for MBI studies 
in cancer patients and mindfulness research more 
broadly. The evidence herein regarding less than optimal 
adherence to daily between-session home practice indi-
cates a need to develop, test and implement strategies to 
facilitate adherence. For example, enhanced self-efficacy 
and self-motivation are factors suggested to improve the 
adoption and maintenance of health-related behaviors 
and self-care adherence.48 Understanding the role of 
these and other behaviour change techniques within the 
context of MBIs may provide greater scope for research-
ers to improve adherence to mindfulness home practice. 
One may argue that given the suboptimal adherence to 
mindfulness home practice identified in this review, 
increasing the length of assigned of home practice 
could be a way to increase actual practice time and 
improve benefits for participants. However, as noted 
above, the amount of home practice needed to achieve 
optimal benefit from MBI programs is currently 
unknown, and requires further investigation. Once evi-
dence-based optimal home practice recommendations 
are established, these guidelines could be presented to 
participants, perhaps leading to better adherence as par-
ticipants could feel confident about the minimum home 
practice required to achieve optimal benefit.

Limitations
The conclusions of this review should be interpreted in 
light of its limitations. This review focused on studies that 
were published in peer-reviewed journals in English; 
therefore, studies of MBIs with cancer populations pub-
lished in the grey literature or in non-English languages 
that otherwise would meet criteria for inclusion are absent. 
Additionally, since meta-analysis was not performed, an 
assessment of statistical heterogeneity is not presented for 
this set of studies. Though a precise estimate is unavail-
able, it is likely that there is considerable variability of 
rates of home practice between studies. Previous meta- 
analyses of MBIs have generally found high statistical 
and clinical heterogeneity within MBI studies.9,49 This is 
reflected in the current review, since the study design, 
outcome measurement and intervention characteristics are 
quite different across the studies included. It is possible 
that the range of home practice estimates reported in this 
review may be a factor of this heterogeneity.

It is likely that this review does not precisely describe 
the amount of home practice by cancer patients participat-
ing in MBI programs. First, the upper range limit was used 
to calculate adherence rate in dose ranging studies, result-
ing in conservative adherence rates. Second, studies were 
only included if they reported quantifiable data on adher-
ence to home practice (number of minutes). It is possible 
that articles that used other methods to describe adherence 
or did not report data on home practice had lower or 
higher adherence rates. Because these articles were 
excluded, this review cannot provide a comprehensive 
overview of the extent to which cancer patients complete 
home practice exercises assigned within the context of 
MBIs. This is an important methodological question, as 
participant enactment of skills taught by the intervention is 
a crucial component to estimate overall treatment fidelity 
and by extension, the internal validity of studies.50 Further, 
the very act of asking participants to self-monitor their 
home practice may act as an intervention to improve 
adherence when compared to naturalistic settings, which 
was not accounted for in this review.

One important element, adherence to informal home 
practice, could not be assessed by this review because of 
inconsistencies or absence of reporting in included studies. 
Generally, informal practice rates are rarely included in 
studies of MBIs as they are difficult to quantify,42 and 
there are few empirical investigations of the relative effects 
of informal mindfulness practice when compared to formal 

Patient Preference and Adherence 2021:15                                                                                       https://doi.org/10.2147/PPA.S267064                                                                                                                                                                                                                       

DovePress                                                                                                                       
1239

Dovepress                                                                                                                                                        Baydoun et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


practice.42,43 The results of this review also focus only on 
the quantity of home practice among cancer patients parti-
cipating in MBIs, and do not provide information about the 
quality. Quality of practice reflects skill acquisition and 
application, for instance remaining present-focused and 
offering non-judgmental attention, suggesting that this may 
be an important factor moderating the relationship between 
adherence to home practice and clinical outcomes. However, 
it is notoriously difficult to measure; we would recommend 
using the MAQ in this situation.

Last, the generalizability of the results in this review is 
limited. Participant samples of included studies were pre-
dominantly well-educated white women with breast cancer 
who have completed active treatment. This is a commonly 
cited limitation of mindfulness-based research51 and psy-
chosocial research with cancer patients more broadly.52 

The majority of participant samples were also married or 
living with a partner, indicating unpartnered cancer 
patients are underrepresented in MBI studies. Future 
research must strive to evaluate the efficacy of MBIs and 
patterns of home practice in more diverse samples.

Conclusion
Adherence to mindfulness home practice among cancer 
patients is not optimal, and studies report a wide range 
of adherence rates and minutes of home practice. The 
literature is scarce to identify factors influencing adher-
ence to home practice or to definitively conclude that there 
exists a relationship between home practice and post- 
intervention improvements in psychological distress. 
Further, the literature is limited by homogeneous samples, 
inconsistent measurement practices focusing mostly on the 
quantity of practice, and gaps in the assessment of infor-
mal practices. Addressing these limitations is critical to 
advance the research agenda on MBIs for treating psycho-
logical distress in cancer patients, and to further clarify the 
relative contribution of home practice on clinical 
outcomes.
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