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Addiction

Adi

A systematic review by Goldberg et al.! that evaluated studies published up to January
2017, showed only one small quasi-experimental MBSR study on addiction (n=30), that
demonstrated significant improvements in drug cravings in those addicted to drugs.? There
were many more studies that used customized MBI’s such as Mindfulness-Based Relapse
Prevention (MBRP) and Mindfulness-Oriented Recovery Enhancement (MORE), with
promising evidence.

posity

A systematic review by Carriere et al.? that evaluated mindfulness studies on weight loss
published up to March 2017, showed no studies of unmodified MBSR on weight loss. It
included one study that used a modified MBSR. This lack of data limits abilities to
understand impacts of MBSR on adiposity. Most mindfulness interventions studied for
impacts on weight loss were customized to individuals wanting to lose weight

Anxiety

Overall, evidence is building on the impacts of MBSR on anxiety symptoms. While MBSR is
not yet at the stage of evidence to be recommended as a first line treatment for anxiety,
systematic reviews and meta-analyses below suggest potential effects. Evidence will clarify
as further studies contribute to the literature.

In a systematic review and meta-analyses by Li et al.* on randomized controlled trials using
MBSR in older/elderly participants published between 1990 and November 2017, three
MBSR studies were identified that were all compared to wait-list control groups.>” The meta-
analysis demonstrated a nonsignificant impact of MBSR on older adults’ anxiety symptoms
with a SMD of g =-0.31 (95% CI =-0.70 to 0.08; P = 0.12), suggesting a small to medium
effect. Note that with only three studies and a total sample size of 130 participants, low
statistical power was likely an issue affecting statistical significance.

In a systematic review of MBSR in “healthy” individuals for studies published up to
September 2014, six studies with control groups were identified that evaluated impacts on
anxiety.® They showed an overall Hedge’s g of 0.64 (p<0.00001), suggesting moderate
effect size. This review included modified MBSR interventions such as phone-delivered, low
dose and a web-based delivery. It included randomized controlled trials, along with
uncontrolled and non-randomized controlled trials.

A systematic review and meta-analysis of MBI RCTs published prior to July 2014 in
participants with current depression or anxiety disorder demonstrated medium to large
effects for the MBIs on depressive symptoms that were significant (Hedges g =-0.73, 95%
CI =-0.09 to -1.36), and medium effect sizes were demonstrated for anxiety symptoms that
were non-significant (Hedges g =-0.55, 95% CI = 0.09 to -1.18). Moderator analyses
suggested no significant differences between MBCT and MBSR on depressive and anxiety
symptoms (p=0.52), but effects of MBSR on primary symptom severity showed medium to
large non-significant effects with Hedges g=-0.75 (95% CI =-1.81 to 0.31, p = 0.16; n=272)
and a significant effect of MBCT with a small to medium effect size (Hedges g=-0.39, 95%
Cl =-0.63 to -0.15, p=0.01; n=278).°

Asthma

There is not much evidence on the role of MBSR in asthma. In a systematic review on
MBSR in participants with long-term physical conditions '°, one study was identified that
measured impacts of MBSR on asthma. This RCT showed clinically significant
improvements from baseline in quality of life (differential change in Asthma Quality of Life
Questionnaire score for MBSR vs control: 0.66 (95% CI 0.30 to 1.03; p<0.001)) but not in
lung function (morning PEF, PEF variability and forced expiratory volume in 1 s)."



Blood Pressure

A 2014 systematic review and meta-analysis of randomized controlled trials of MBSR or
MBCT showed that in 5 studies (n=286) there was a small but significant overall
improvement in blood pressure for participants that went through mindfulness-based
interventions vs. controls (standardized mean difference of -0.78; 95% ClI: -1.46, -0.09)."?
When the study with the largest effects was removed from the meta-analysis, findings
became null."? None of the mindfulness interventions were customized to participants with
elevated blood pressure, but instead taught mindfulness techniques applied to either stress
reduction or preventing depression relapse.'?

A 2018 systematic review on papers published during the years 2012-2017 suggested
similar findings.™

Burnout

In a systematic review of MBSR in “healthy” individuals, for studies published up to
September 2014, five studies with control groups were identified that evaluated impacts on
burnout.® They showed an overall Hedge’s g of 0.26 (p<0.01), suggesting small effect size.
This review included modified MBSR interventions such as phone-delivered, low dose and a
web-based delivery. It included randomized controlled trials, along with uncontrolled and
non-randomized controlled trials.

Cancer

A systematic review and meta-analysis of 14 clinical trial MBSR studies (n=1,505) of
participants with breast cancer demonstrated statistically significant results for MBSR on
physiological function (SMD = 0.28, P = 0.008), cognitive function (SMD = 1.48, P = 0.01),
fatigue (SMD = - 0.66, P = 0.004), emotional wellbeing (SMD = 1.01, P = 0.003), anxiety
(SMD = - 0.54, P =0.02), depression (SMD= - 0.61, P = 0.02), stress (SMD =-0.48, P =
0.004), distress (SMD = - 0.56, P = 0.0002) and mindfulness (SMD= 0.94, P = 0.03).
Although the effects on pain, sleep quality, and global quality of life were in the expected
direction, they were not statistically significant (P > 0.05). Included studies were those
published prior to February-May 2018. Note that this systematic review only included clinical
trials with control groups, but some were RCTs, and others were not. The Newcastle-Ottawa
Quality Assessment Scale (NOS) was used to evaluate methodological quality of non-
randomized studie.™

Cognitive Effects

A systematic review and meta-analysis of four clinical trial MBSR studies (n=1505) of
participants with breast cancer demonstrated statistically significant results were found on
cognitive function (SMD = 1.48, P = 0.01). Included studies were those published prior to
February-May 2018. Note that this systematic review only included clinical trials with control
groups, but some were RCTs, and others were not. The Newcastle-Ottawa Quality
Assessrnent Scale (NOS) was used to evaluate methodological quality of non-randomized
studies.

In a systematic review of 18 MBSR/MBCT studies published between 2000 and February
2015, there was little evidence for MBSR/MBCT influencing attention or executive function.
There was preliminary evidence for improvements in working memory and autobiographical
memory as well as cognitive flexibility and meta-awareness. Short-term mindfulness
meditation training did not enhance theorized attentional pathways. Note that this study did
not stratify findings by MBSR vs. MBCT."

Cost Effectiveness



A systematic review'® on cost effectiveness of third wave therapies that were published prior
to May 2016 identified one MBSR cost-effectiveness study. This study,’” focused on breast
cancer survivors, compared MBSR (six weekly 2-hour format, excluding the 1-day, 8-hour
retreat) with treatment as usual, which consisted of standard posttreatment clinic visits, with
patients specifically asked not to use or practice mindfulness/meditation. At 3-month follow-
up, MBSR was more cost-effective than treatment as usual from the provider and patients’
perspective.

A systematic review of acceptance and mindfulness-based interventions published up to
November 2017 identified 10 cost-effectiveness studies, of which one was focused on
MBSR. This assessment of MBSR for mental health disorders observed a reduction in mean
insurance costs per case treated.'® Specifically, the mean health insurance plan cost for the
cases dropped by $244 to $279, while the mean costs for the controls increased between $3
and $18. However, the study was a partial economic evaluation and met a lesser number of
criteria in the quality assessment than the full economic evaluations.

A cost effectiveness randomized controlled trial study on MBSR for low back pain
demonstrated, compared to usual care, the mean incremental cost per participant to society
of cognitive behavioral therapy (CBT) was $125 (95% CI: -4103, 4307) and of MBSR was -
$724 (Cl: -4386, 2778). This provided a net savings of $724 for MBSR compared to usual
care. Incremental costs per participant to the health plan were $495 for CBT over usual care
and -$982 for MBSR, and incremental back-related costs per participant were $984 for CBT
over usual care and - $127 for MBSR."® These costs (and cost savings) were associated
with statistically significant gains in quality-adjusted life years (QALYs) over usual care.

Depression

A systematic review and meta-analysis of nine clinical trial MBSR studies (n=1196) of
participants with breast cancer demonstrated statistically significant results for MBSR on
depression (SMD= - 0.61, P = 0.02).™ Included studies were those published prior to
February-May 2018. Note that this systematic review only included clinical trials with control
groups, but some were RCTs, and others were not. The Newcastle-Ottawa Quality
Assessment Scale (NOS) was used to evaluate methodological quality of non-randomized
studies.

In a systematic review and meta-analyses by Li et al. * on studies using MBSR in
older/elderly participants published between 1990 and November 2017, four MBSR studies
were found on MBSR, that were all compared to wait-list control. The meta-analysis
demonstrated a nonsignificant impact of MBSR on older adults’ depression with a SMD of g
=-0.74 [95% CIl = -1.68 to 0.20]; P = 0.12. Note that with four studies and a total sample
size of 330 participants, low statistical power may have been an issue affecting statistical
significance.

In a systematic review (no meta-analysis) on effects of MBSR on employee’s mental health
in articles published prior to October 2015, depression was examined in five studies.? Two
studies found a significant decrease of depression in the TG and in the TG compared to CG,
one study reported a significant reduction in the TG, and the other two studies mentioned no
significant results. In summary, it is plausible that MBSR results in decreased levels of
depression, but no meta-analysis was performed.

A systematic review by Goldberg et al." on mindfulness intervention for psychiatric
disorders, which evaluated studies published up to January 2017, showed only three MBSR
studies on depression.

In a systematic review and meta-analysis on impacts of RCTs of MBSR on depressive
symptoms in young people aged 12-25y, 18 studies (n=2,042) showed that relative to the
control groups (e.g., no treatment, treatment as usual, or active control), MBSR had
moderate effects in reducing depressive symptoms at the end of intervention (Hedges’ g = -



0.45; 95% Cl: -0.63, -0.27).2" No statistically significant effects were found in follow-up
(Hedges’ g = -0.24, 95% CI: -0.54, 0.06) which may be due to a lack of statistical power (k=7
studies), as the power to detect a population effect of 0.30 was 0.70.

- In a systematic review of MBSR in “healthy” individuals (not well defined what healthy is) for
studies published up to September 2014, four studies with control groups were identified
that evaluated impacts on depression.® They showed an overall Hedge’s g of 0.80
(p<0.00001), suggesting large effect size. This review included modified MBSR interventions
such as phone-delivered, low dose and a web-based delivery. It included randomized
controlled trials, along with uncontrolled and non-randomized controlled trials.

- A systematic review of MBSR vs. Cognitive Behavioral Therapy (CBT) vs. standard care, of
publications prior to October 2017 included 21 studies: 13 CBT vs control (n=1095), 7
MBSR vs control (n=545) and 1 MBSR vs CBT vs control (n=341). Of the 21 articles, 12
were determined to be of fair or good quality. Findings, using Bayesian network meta-
analyses, for change in depression revealed clinically important advantages relative to
control for MBSR and CBT, but no evidence of an important difference between MBSR and
CBT was found.®

Effect Modifiers

- In a systematic review of 28 MBSR or MBCT studies published prior to the end of 2015, a
meta-analysis demonstrated significant correlation (correlation coefficient=0.264; p<0.0001)
of home mindfulness practice amount with intervention outcomes.?

Fatigue

- A systematic review and meta-analysis of seven studies reported fatigue involving 1082
participants. MBSR had a positive effect on fatigue compared with control conditions; this
effect was statistically significant (SMD= - 0.66, 95%ClI [-1.11, — 0.20], P = 0.004). Included
studies were those published prior to February-May 2018. Note that this systematic review
only included clinical trials with control groups, but some were RCTs, and others were not.
The Newcastle-Ottawa Quality Assessment Scale (NOS) was used to evaluate
methodological quality of non-randomized studies.™

Fibromyalgia Syndrome

- In a systematic review and meta-analysis of papers published prior to September 2013, six
trials were identified (n=674 fibromyalgia syndrome participants).?> Analyses revealed low
quality evidence for short term improvement of quality of life (SMD=-0.35; 95% CI-0.57
to—0.12; P=0.002) and pain (SMD=-0.23; 95% CI -0.46 to —0.01; P=0.04) after MBSR,
when compared to usual care; and for short-term improvement of quality of life (SMD=-0.32;
95% CI -0.59 to —0.04; P=0.02) and pain (SMD=-0.44; 95% CI -0.73 to -0.16; P=0.002)
after MBSR, when compared to active control interventions. Long-term effects on quality of
life and pain were not statistically significant. Effects were not robust against bias.

HIV/AIDS

- A systematic review was published on 11 studies that examined MBSR as an intervention
for HIV positive populations.?* Of the studies, six were randomized designs, one was a
quasi-experimental design, and the remaining four were pre- and post-test designs. The
preliminary outcomes support MBSR to decrease emotional distress with mixed evidence for
impact on disease progression. Effect sizes were generally small to moderate in magnitude.

Irritable Bowel Syndrome
- Two systematic reviews'®? identified one study?® that suggested MBSR group had
significantly greater improvement in IBS symptom severity than controls at posttreatment;
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however, there were no differences between groups at 6-month follow-up. The was no effect
on quality of life at posttreatment or at 6-month follow-up. Impacts of MBSR on IBS appear
to be minimally studied.

Mediators

In a systematic review of mediation studies for MBSR or MBCT, the most consistent, the
consistent finding was that greater self-reported change in mindfulness mediated superior
clinical outcomes.?” However, there are few studies to date formally evaluating mediation.
This review included RCTs and controlled trials published prior to July 2015, and included
four studies examining mechanisms of mindfulness interventions in those with comorbid
psychological and physical health problems, and 14 studies in those with psychological
conditions.

A systematic review of 20 papers published prior to October 2014 focused on performing a
meta-analysis using structural equation modeling mediation analyses evaluating
mechanisms by which MBCT or MBSR influence health outcomes.?®

o Mental health outcomes (depression, anxiety, stress, distress, negative affectivity)
were the most commonly assessed across studies (k = 18).

o The most commonly tested mechanism across studies was mindfulness (k = 16),
followed by rumination (k = 7), worry and concerns (k = 5), and self-compassion (k =
3).

o Inthe 12 RCTs and 4 quasi-experimental studies (n=1109) which examined
mindfulness as a mediator in studies of MBCT/MBSR, findings showed support for
mindfulness as a mediator, using structural equation modeling. A Sobel test
demonstrated that mindfulness significantly partially mediated the effects of MBIs on
mental health outcomes (p<.001).

o Inthe 5 RCTs and 3 quasi-experimental studies (n=586) which examined
mindfulness as a mediator in studies of MBCT/MBSR, findings showed support for
repetitive negative thinking as a mediator, using structural equation modeling. A
Sobel test demonstrated that repetitive negative thinking significantly partially
mediated the effects of MBls on mental health outcomes (p<.001).

o Self-compassion was shown to be a significant mediator in one of three studies that
evaluated it.

o Cognitive and emotional reactivity was shown to be a significant mediator in both
studies that tested it.

o Many plausible mechanisms remain that have been proposed in theoretical
frameworks, such as attentional control, interoceptive awareness. This systematic
review did not identify any studies which have tested these variables as mediators of
MBCT or MBSR.

Pain

A systematic review of MBSR vs. Cognitive Behavioral Therapy vs. standard care, of
publications prior to October 2017 included 21 studies: 13 CBT vs control (n=1095), 7
MBSR vs control (n=545) and 1 MBSR vs CBT vs control (n=341). Of the 21 articles, 12
were determined to be of fair or good quality. Findings for change in physical functioning,
pain intensity and depression revealed clinically important advantages relative to control
(p<0.05) for MBSR and CBT, but no evidence of an important difference between MBSR
and CBT was found.®

A systematic review of MBI’'s by Goldberg et al.” that evaluated studies published up to
January 2017, showed k=12 (n=1532) studies with in active control groups, and k=8 studies
with specific active control (n=945) focused on pain. They did not perform a meta-analysis



specific for MBSR. Finding showed that MBI’s had significant effects on pain compared to
inactive controls, but not compared to specific active controls.

In a systematic review and meta-analysis of MBSR/MBCT studies published prior to June
2017, five randomized controlled trials (two on tension-type headache; one on migraine; two
with mixed samples) with a total of 185 participants were included.? Three of these studies
were MBSR. Compared to usual care, MBSR/MBCT did not improve headache frequency
(three randomized controlled trials; standardized mean difference =0.00; 95% confidence
interval =-0.33,0.32) or headache duration (three randomized controlled trials; standardized
mean difference =-0.08; 95% confidence interval =-1.03, 0.87). Similarly, no significant
difference between groups was found for pain intensity (five randomized controlled trials;
standardized mean difference =-0.78; 95% confidence interval =-1.72, 0.16), with borderline
significant p-value of 0.08. Due to the low number, small scale and often high or unclear risk
of bias of included randomized controlled trials, the results are imprecise; this may be
consistent with either an important or negligible effect. More rigorous trials with larger
sample sizes are needed.

In an AHRQ-funded systematic review and meta-analysis on non-pharmacologic treatments
for chronic pain on paper published up to November 2017, evidence on MBSR was as
follows:*

o Lower back pain:

= There was no evidence of differences between mindfulness-based stress
reduction (MBSR) versus usual care or an attention control in short-term
function (4 trials, pooled SMD -0.25, 95% CI -0.53 to 0.04), intermediate-term
function (1 trial, SMD -0.20, 95% CI -0.47 to 0.06) or long-term function (1
trial, SMD -0.20, 95% CI -0.47 to 0.06) (Strength of Evidence: low).

» MBSR was associated with slightly greater effects than usual care or an
attention control on short-term pain (3 trials, pooled difference -0.73 on a 0 to
10 scale, 95% CI -1.18 to -0.28), after excluding two poor-quality trials; MBSR
was also associated with small effects on intermediate-term pain (1 trial,
difference -0.75, 95% CI -1.17 to -0.33), with no statistically significant effects
on long-term pain (1 trial, SMD -0.22, 95% CI -0.64 to 0.20) (Strength of
Evidence: moderate for short term, low for intermediate and long term).

o Fibromyalgia

* No clear short-term effects of MBSR were seen on function compared with
waitlist or an attention control (mean difference 0 to 0.06 on a 0-10 scale) in
two trials (Strength of Evidence: moderate).

* No clear short-term effects of MBSR on pain (mean difference 0.1 on a 0-100
VAS pain scale in one trial; mean difference -1.38 to -1.59 on the affective
and -0.28 to -0.71 on the sensory dimension [scales not reported] of the Pain
Perception Scale in one trial) compared with waitlist or an attention control in
two trials (Strength of Evidence: moderate). Intermediate and long-term
outcomes were not reported.

o Note that many MBSR interventions included were modified (e.g. shorter durations of
classes), and the systematic review only used Medline, Cochrane and
clinicaltrials.gov databases to search for papers.

A systematic review by a similar group as the AHRQ report above on randomized clinical
trials published up to November 2016 demonstrated MBSR (Strength of Evidence:
moderate) is effective for treating chronic low back pain *'.

A systematic review and meta-analysis on MBSR for lower back pain on papers published
prior to June 2016 found seven RCTs involving 864 patients with low back pain *. The
search strategy included Medline, Cochrane, EMBASE, Psychinfo, and other databases
(more databases than above AHRQ review). Compared with usual care, MBSR was



associated with short-term improvements in pain intensity (4 RCTs; mean difference [MD], -
0.96 point on a numerical rating scale [95% ClI, -1.64 to -0.34 point]; standardized mean
difference [SMD], -0.48 point [CI, -0.82 to -0.14 point]) and physical functioning (2 RCTs;
MD, 2.50 [CI, 0.90 to 4.10 point]; SMD, 0.25 [CI, 0.09 to 0.41 point]) that were not sustained
in the long term (see figure below). Between-group differences in disability, mental health,
pain acceptance, and mindfulness were not significant at short- or long-term follow-up.
Compared with an active comparator (e.g. health education, cognitive behavioral therapy),
MBSR was not associated with significant differences in short- or long-term outcomes. No
serious adverse events were reported.

Physical Functioning

A systematic review of MBSR vs. Cognitive Behavioral Therapy vs. standard care, of
publications prior to October 2017 included 21 studies: 13 CBT vs control (n=1095), 7
MBSR vs control (n=545) and 1 MBSR vs CBT vs control (n=341). Of the 21 articles, 12
were determined to be of fair or good quality. Findings for change in physical functioning,
pain intensity and depression revealed clinically important advantages relative to control for
MBSR and CBT, but no evidence of an important difference between MBSR and CBT was
found (see figure below).*?

A systematic review and meta-analysis of 14 clinical trial MBSR studies (n=1505) of
participants with breast cancer demonstrated statistically significant results were found of
MBSR on physical function (SMD = 0.28, P = 0.008) (Figure below). Included studies were
those published prior to February-May 2018. Note that this systematic review only included
clinical trials with control groups, but some were RCTs, and others were not. The Newcastle-
Ottawa Quality Assessment Scale (NOS) was used to evaluate methodological quality of
non-randomized studies.™

PTSD:

Qu

A systematic review of papers published prior to November 2015 identified 5 MBSR RCT
studies evaluating impacts on PTSD. Of the three studies on PTSD symptoms, there was an
overall effect size of standardized mean difference (SMD) = -0.43 (95% ClI: -2.23, 1.37),
favoring MBSR. Of the three studies on depressive symptoms in those with PTSD, there
was an overall SMD effect size of -0.48 (95% ClI: -1.63, 0.68), favoring MBSR. Statistical
power may be an issue, given only three studies went into each meta-analysis.

ality of Life:

In a systematic review and meta-analysis of papers published prior to September 2013, six
trials were identified (n=674 fibromyalgia syndrome participants) . Analyses revealed low
quality evidence for short term improvement of quality of life (SMD=-0.35; 95% CI-0.57
to—0.12; P=0.002) and pain (SMD=-0.23; 95% CI -0.46 to —0.01; P=0.04) after MBSR,
when compared to usual care; and for short-term improvement of quality of life (SMD=-0.32;
95% CI -0.59 to —0.04; P=0.02) and pain (SMD=-0.44; 95% CIl -0.73 to —0.16; P=0.002)
after MBSR, when compared to active control interventions. Long-term effects on quality of
life and pain were not statistically significant. Effects were not robust against bias.

In a systematic review of MBSR in “healthy” individuals (not well defined what healthy is) for
studies published up to September 2014, four studies with control groups were identified
that evaluated impacts on quality of life 8. They showed an overall Hedge’s g of 0.53
(p<0.00001), suggesting moderate effect size. This review included modified MBSR
interventions such as phone-delivered, low dose and a web-based delivery. It included
randomized controlled trials, along with uncontrolled and non-randomized controlled trials.

Sleep:



A systematic review and meta-analyses was performed on mindfulness RCTs with either
non-specific or specific active controls published through May 2018. Eighteen trials with
1654 participants were included. At posttreatment and follow-up, there was low strength of
evidence that mindfulness meditation interventions had no effect on sleep quality compared
with specific active controls (ES 0.03 (95% CI —-0.43 to 0.49)) and (ES —0.14 (95% CI -0.62
to 0.34)), respectively. Additionally, there was moderate strength of evidence that
mindfulness meditation interventions significantly improved sleep quality compared with
nonspecific active controls at postintervention (ES 0.33 (95% CI 0.17-0.48)) and at follow-
up (ES 0.54 (95% CI 0.24-0.84)). These preliminary findings suggest that mindfulness
meditation may be effective in treating some aspects of sleep disturbance. See figures
below for more detail. Note that yellow highlighted studies in Figure 2 are MBSR. This
suggests effect of MBSR, but a specific meta-analysis just for MBSR was not done, which is
a gap in the literature.

Stress

A systematic review and meta-analysis of 6 clinical trial MBSR studies of participants with
breast cancer demonstrated statistically significant results were found of MBSR on stress
(SMD = -0.48, P = 0.004), distress (SMD = - 0.56, P = 0.0002) and mindfulness (SMD=
0.94, P = 0.03). Included studies were those published prior to February-May 2018. Note
that this systematic review only included clinical trials with control groups, but some were
RCTs, and others were not. The Newcastle-Ottawa Quality Assessment Scale (NOS) was
used to evaluate methodological quality of non-randomized studies.™

In a systematic review of 9 studies evaluating mindfulness interventions on biological
measures of stress in workplace settings published prior to September 2017, findings were
mixed and generally few.** Four of the studies used MBSR. Specifically, mindfulness
interventions were found to be effective at reducing cortisol production, as indicated by
lowered high and low diurnal cortisol slopes. However, no changes were found for cortisol
awakening response or concentrations for single a.m. and p.m. time-points. In one or two
studies, MBIs also improved autonomic balance, assessed by heart rate variability
coherence measures, but not blood pressure. Sympathetic nervous system reactivity as
measured by salivary alpha amylase was also reduced following mindfulness intervention in
one study.

In a systematic review of MBSR in “healthy” individuals for studies published up to
September 2014, nine studies with control groups were identified that evaluated impacts on
stress.® They showed an overall Hedge’s g of 0.74 (p<0.00001), suggesting a fairly large
effect size. This review included modified MBSR interventions such as phone-delivered, low
dose and a web-based delivery. It included randomized controlled trials, along with
uncontrolled and non-randomized controlled trials.

In a systematic review of RCTs published through November 2012 with active control
groups, mindfulness interventions were shown to have low evidence on improving stress vs.
non-specific active controls, and not to outperform active controls. These interventions
included MBSR and other mindfulness programs.®

Substance Use

A systematic review and meta-analysis was performed on randomized and non-randomized
controlled trials, utilizing mindfulness-based and mindfulness-informed interventions.*® All
studies focused on alcohol and drug use disorders, and were published through August
2017. Thirty-seven studies were included (n = 3,531 patients). Of these, only two were
MBSR. Overall, the meta-analyses of all mindfulness interventions showed null effect sizes
for attrition rate and overall mental health. Small effect sizes were detected in abstinence,
levels of perceived stress, and avoidance coping strategies. Moderate effect sizes were



revealed in anxiety and depressive symptoms. Large effect sizes were associated to levels
of perceived craving, negative affectivity, and post-traumatic symptoms.

Workplace

In a systematic review of MBSR-informed interventions in workplace settings on articles
published up to October 2015,%° two studies evaluated impacts on anxiety, and showed
significant improvements on anxiety.>”* In a systematic review (no meta-analysis) on
effects of MBSR on employee’s mental health in articles published prior to October 2015,
depression was examined in five studies.?’ Two studies found a significant decrease of
depression in the TG and in the TG compared to CG, one study reported a significant
reduction in the TG, and the other two studies mentioned no significant results. In summary,
it is plausible that MBSR results in decreased levels of depression, but no meta-analysis
was performed. This review included MBSR-informed interventions as low dose as four 30-
minute sessions.

For the Janssen et al systematic review,?’ 24 articles were identified, describing 23 studies:
22 on the effects of MBSR and 1 on the effects of MBSR in combination with some aspects
of MBCT. Since no study focused exclusively on MBCT, its effects are not described in this
systematic review. Of the 23 studies, 2 were of high methodological quality, 15 were of
medium quality and 6 were of low quality. A meta-analysis was not performed due to the
emergent and relatively uncharted nature of the topic of investigation, the exploratory
character of this study, and the diversity of outcomes in the studies reviewed. Based on their
analysis, the strongest outcomes were reduced levels of emotional exhaustion (a dimension
of burnout), stress, psychological distress, depression, anxiety, and occupational stress.
Improvements were found in terms of mindfulness, personal accomplishment (a dimension
of burnout), (occupational) self-compassion, quality of sleep, and relaxation. This review
included MBSR-informed interventions as low dose as four 30-minute sessions.

In a systematic review of 9 studies evaluating mindfulness interventions on biological
measures of stress in workplace settings published prior to September 2017, findings were
mixed and generally few **. Four of the studies used MBSR (they don’t identify which ones).
Specifically, mindfulness interventions were found to be effective in reducing cortisol
production, as indicated by lowered high and low diurnal cortisol slopes. However, no
changes were found for cortisol awakening response or concentrations for single a.m. and
p.m. time-points. See figure below. In one or two studies, MBIs also improved autonomic
balance, assessed by heart rate variability coherence measures, but not blood pressure.
Sympathetic nervous system reactivity as measured by salivary alpha amylase was also
reduced following MBI in one study.

In a systematic review of MBSR/MBSR-informed interventions (controlled and uncontrolled
studies) in health care professionals published prior to January 2015, seven studies
specifically measured empathy in HCPs. Five (5/7,71%) studies found that MBSR improves
HCPs empathy. All measures were self-descriptions of empathy.
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