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Background. Psychological distress is a progressive health problem that has been linked to decreased quality of life among
university students. This meta-analysis reviews existing randomized controlled trials (RCTs) that have examined the effects of
mindfulness-based stress reduction (MBSR) on the relief of psychosomatic stress-related outcomes and quality of life among
university students. Methods. The PubMed, EMBASE, Web of Science, PsycINFO (formerly PsychLit), Ovid MEDLINE, ERIC,
Scopus, Google Scholar, ProQuest, and Cochrane Library databases were searched in November 2023 to identify the RCTs for
analysis. Data on pathology (anxiety, depression, and perceived stress), physical capacity (sleep quality and physical health), and
well-being (mindfulness, self-kindness, social function, and subjective well-being) were analyzed. Results. Of the 276 articles
retrieved, 29 met the inclusion criteria. Compared with control therapies, the pooled results suggested that MBSR had significant
effects, reducing anxiety (SMD = —0.29; 95% CI: —0.49 to —0.09), depression (SMD = —0.32; 95% CI: —0.62 to —0.02), and perceived
stress (SMD =-0.41; 95% CIL: —0.60 to —0.29) and improving mindfulness (SMD =0.34; 95% CI: 0.08 to 0.59), self-kindness
(SMD =0.57; 95% CI: 0.30 to 1.12), and physical health (SMD =-0.59; 95% CI: —1.14 to —0.04). No significant differences were
observed in sleep quality (SMD = -0.20; 95% CI: —0.06 to 0.20), social function (SMD = —0.71; 95% CI: —2.40 to 0.97), or subjective
well-being (SMD =0.07; 95% CI: —0.18 to 0.32). The quality of the evidence regarding sleep quality and physical health outcomes
was low. Conclusions. MBSR therapy appears to be potentially useful in relieving functional emotional disorders. However,
additional evidence-based large-sample trials are required to definitively determine the forms of mindfulness-based therapy that
may be effective in this context and ensure that the benefits obtained are ongoing. Future studies should investigate more
personalized approaches involving interventions that are tailored to various barriers and students’ clinical characteristics. To
optimize the effects of such interventions, they should be developed and evaluated using various designs such as the multiphase
optimization strategy, which allows for the identification and tailoring of the most valuable intervention components.
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1. Introduction

Mindfulness therapy is a standardized psychological in-
tervention that aims to reduce stress, encourage mindful
thinking habits, and allow recipients to manage difficult
emotional processing. It focuses on the concentration of
one’s attention in the moment, nonsubjective judgment, and
openness to accepting personal experience and involves
corresponding behavioral training, such as attention
training, body scanning, and sitting meditation [1]. Previous
research on psychological interventions has found that
mindfulness therapy can help reduce stress among uni-
versity students and affects their overall quality of life and
the psychological functions to which they adapt [2].

The theoretical support and the understanding of the
operating mode are reasonable but still have differences.
Thus, the mental health benefits, potential effects, and
limitations of mindfulness therapy for university students
warrant further examination. Although education and social
support can be effective in preventing and treating the
underlying psychological problems among university stu-
dents with poor mental health, such interventions do not
always affect or improve psychological well-being [3, 4].

The most prevalent psychological symptoms among
university students are anxiety, mental stress, and emotional
distress, which can result in decreased functioning in the
context of academic and interpersonal stress. Global mental
health surveys conducted by the World Health Organization
(WHO) indicate that mental disorders are highly prevalent
among university students, with 12-month prevalence rates
ranging from 20.3% to 45% of university students over the
age of 18 [5-7]. The prevalence rates of insomnia, depressive
symptoms, and anxiety symptoms were 37.80%, 48.20%, and
36.70%, respectively, among Chinese university students
during the COVID-19 pandemic [8]. In a randomized
controlled trial with 11,169 university students conducted by
the WHO, students had increasing intentions to use mental
health services: The results indicated lifetime use rates of
12.6% and 7.3% for psychotherapy and medication for
emotional problems, respectively. Suicidal thoughts and
behaviors and nonsuicidal self-injury within the preceding
12 months were also common, with 21.1% of students in the
sample reporting suicidal ideation, 10.6% reporting suicide
plans, 0.4% reporting suicide attempts, and 6.8% reporting
nonsuicidal self-injury [5]. Furthermore, one previous study
found that high-compliance mental health services had
a significant effect on students’ intention to seek mental
health services in the next semester [9-11].

Evidence indicates that mindfulness therapy can result in
a significant reduction in burnout, distress, anxiety, de-
pression, and stress and a significant improvement in life
satisfaction, positive affect, gratitude, self-compassion, and
mindfulness among university students [12, 13]. However,
although some studies show that mindfulness-based stress
reduction (MBSR) can help relieve psychological symptoms
and improve quality of life among university students, there
is no reliable evidence that this type of intervention can help
prevent or treat psychological abnormalities and, thereby,
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improve university students’ subjective well-being. In ad-
dition, there are disparities between consensus-based con-
clusions regarding MBSR and clinical recommendations.

Some studies have used evidence-based medicine ap-
proaches to examine the effects of MBSR treatment on
university students’ psychological conditions. A recent study
revealed that an MBSR intervention group showed statis-
tically significantly fewer symptoms of stress and distress
and had higher mindfulness than the control group. Pre-
vious studies of MBSR have emphasized its potential benefits
for university students, such as minimizing perceived stress,
preserving emotional stability, enhancing social functioning,
and increasing the self-attractiveness of the group [14-17].
This study adopted the Cochrane systematic review method
to assess the effect of psychological interventions and the
overall impact of MBSR treatment on the psychological
condition of university students, aiming to provide a sci-
entific basis for the clinical practice of MBSR treatment. Our
systematic review aimed to assess and renovate the available
objective evidence on the effectiveness of MBSR in im-
proving anxiety, depression, perceived stress, sleep quality,
mindfulness, self-kindness, social function, subjective well-
being, and physical health among university students. The
research was not registered in the International Prospective
Registry of Systematic Reviews (PROSPERO).

2. Methods

2.1. Eligibility Criteria. Randomized controlled trials (RCTs)
relating to mindfulness and stress reduction were included
in this study. The included RCTs were limited to those
published in English and that met the following criteria: (1)
Participants were aged 18 years or older and (2) participants
were university students who were enrolled in higher ed-
ucation institutions at the time of the trial. In the included
studies, participants took part in the experiments voluntarily
and met the criteria for either an MBSR intervention group
or a control group (wait-list, no treatment, health education,
and relaxation, etc.). The primary outcome index in the
included RCTs included mental health problems and related
outcomes that are common among university students
(perceived stress, negative emotion, mindfulness, self-
kindness, social function, subjective well-being, sleep
problems, etc.). The secondary outcome index was physical
well-being.

The exclusion criteria were as follows: (1) Participants
were not registered university students; (2) their bodily
functions could not handle MBSR therapy; (3) participants
were diagnosed with mental disorders according to the
classification of mental disorders, such as schizophrenia,
major depression, panic disorders, or personality disorder;
(4) participants were currently using psychoactive medi-
cation; (5) participants were currently undergoing indi-
vidual psychotherapy or group intervention programs; and
(6) participants suffered from cardiovascular diseases such
as hypertension or arrhythmia. Participants were also ex-
cluded if they underwent any type of therapy or coaching
during the study period.
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2.2. Data Sources and Searches. Studies were identified by
searching databases, scanning reference lists, and consulting
with MBSR experts. The searched databases included
PubMed (1966 to November 2023), EMBASE (1974 to
November 2023), the Cochrane Library (issue 4 through
2023), ERIC (1907 to November 2023), the Web of Science
(1974 to November 2023), Scopus, Google Scholar, and
ProQuest. We used the following search terms: (“university
students” [MeSH terms] OR “college students” [MeSH
terms] OR “undergraduate” [MeSH terms] OR “academi-
cian” [MeSH terms] OR “graduate student” [MeSH terms]
AND (“mindfulness-based stress reduction” [MeSH terms]
OR “mindfulness-based stress reduction” [title/abstract] OR
“mindfulness-meditation” [MeSH terms] OR “mindfulness-
meditation” [title/abstract] OR “mind body therapies”
[MeSH terms] OR “mind body therapies” [title/abstract] OR
“mindfulness-based cognitive therapy” [MeSH Terms] OR
“mindfulness-based cognitive therapy” [title/abstract] OR
(“MBCT” [MeSH terms] OR “MBCT” [title/abstract]) OR
(“mindfulness-based stress reduction” [MeSH Terms] OR
“mindfulness-based stress reduction” [title/abstract]) AND
(random™* OR “clinical trials as topic” [Mesh] OR “clinical
trial” [publication type]) (see Table 1 at the end of this
manuscript for details).

2.3. Study Selection. Duplicate results were removed, and
abstracts were screened using NoteExpress (v. 3.9). Two
reviewers independently selected and agreed upon the ab-
stracts to be excluded. Two of the authors reviewed the full
texts of the included abstracts and discussed and agreed
upon their eligibility decisions. Eligible studies addressed the
beneficial stress relief and mental health outcomes of MBSR
interventions among university students. Following this
procedure, the selection process was conducted in-
dependently by two other authors, and any disagreements
were discussed with a third reviewer if necessary. The data
were extracted from the included studies, following the
PRISMA checklist. These data mainly comprised the basic
characteristics of the studies, characteristics of the study
populations (sample size, age, and type of university stu-
dent), intervention measures (type and specific protocol of
the MBSR intervention, duration, and frequency), control
measures, and outcome indicators. When the outcome in-
dicators were described by the median and interquartile
interval, they were converted to means and standard de-
viations as per the quantile estimation method.

2.4. Data Abstraction and Assessment of the Risk of Bias.
A systematic review was performed following the Cochrane
Handbook version 5.2.0 [18]. Three reviewers independently
extracted the following information regarding each RCT:
author name, publication time, mean age of participants,
sample size, basic treatment regimen, control group settings,
and outcome measures. The quality of the included studies
was evaluated using the risk bias assessment tool provided by
the Cochrane Collaboration [19]. Three reviewers in-
dependently assessed the methodological quality of the
included studies. Two investigators then cross-checked the

information, and any disagreements were resolved with
a third party. The risk of publication bias across the included
studies was examined using a funnel plot [20]. The sys-
tematic review and meta-analysis reporting were carried out
in accordance with the PRISMA guidelines [21].

2.5. Data Analysis. Data were recorded using Excel 2010,
and Stata software (version 10.0) was used for data pro-
cessing. Statistical analysis was performed on the extracted
data using standardized mean differences (SMDs). The effect
sizes were expressed as 95% confidence intervals, and the test
level wasa=0.05. Meta-analysis statistical models were
weighted according to the combined effect size. A chi-square
test was conducted to analyze heterogeneity, and I> was used
to evaluate the magnitude of heterogeneity. When I* < 50%,
a fixed-effects model was used to estimate the combined
effect size. If I? > 50%, the possible sources of heterogeneity
were analyzed, and if the source of heterogeneity remained
unidentified and unaddressed, a random-effects model was
used to estimate the combined effect size.

The outcome indicators of the included studies were
combined for effect size analysis, 95% confidence intervals of the
overall parameters were employed for estimation, and the U test
hypothesis was used. p <0.05 indicated that the difference in
the combined effect size of the included studies was statistically
significant. The meta-analysis forest plot was performed using
Stata (version 10.0, Stata Corp., College Station, TX, USA) [22]
and Review Manager (RevMan, version 5.3) [19].

2.6. Grading of the Evidence. The international Grading of
Recommendations, Assessment, Development, and Evalu-
ation (GRADE) tool (GRADEpro GDT software, McMaster
University, Canada, 2015) [23] was employed to assess the
quality of evidence for the outcome indicators in the in-
cluded studies. According to this tool, four factors can re-
duce the quality of the evidence presented: study limitations,
inconsistent findings, indirect findings, and imprecise
findings. The quality of the evidence presented in all the
RCTs included in the present study was evaluated as
moderate or high.

3. Results

3.1. Description of Studies. A total of 276 studies items were
initially obtained through the database search. Using
NoteExpress, 193 deduplicated studies were obtained, and
the remaining 220 items were obtained. After reviewing their
titles and abstracts, 135 studies that were of incompatible
research types were excluded. A total of 13 articles were
further excluded after reading the full text, and the
remaining 29 studies [24-53] were retained for data ex-
traction. The baselines of the trials were comparable. The
literature search process and results are shown in Figure 1.

3.2. Study Characteristics. Sixteen of the RCTs were conducted
in the United States [25-27, 29-33, 36, 37, 40, 43, 47, 48, 53],
Canada [28], and Europe [26, 35, 38, 42, 44, 46, 51, 52]. One was
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TaBLE 1: Systematic review search strategy: research terms used to identify RCT of mindfulness-based stress reduction in those databases.

PubMed

(“Students, University”[Mesh] or (university students) or (Student, college) or
(College Student) or (Undergraduate students) or (undergraduate students) or
(undergraduate education)) AND (“Mindfulness”[Mesh] or (Mindfulness
meditation) or (Kabat-Zinn protocol) or (Kabat-Zinn programme) or
(mindfulness-based stress reduction) or (mind-body skill training) or (MBSR) or
(Mindfulness) or (mindfulness) AND (“Randomized controlled trial”’[Mesh] or
(RCT) or (randomized controlled trial)

EMBASE

(“University student”/exp OR “university student” OR “university students”/exp
OR “college students” OR “college student” OR “undergraduate education”/exp OR
“undergraduate education” OR “college students”/exp OR “college student”) AND
(“mindfulness”/exp OR “mindfulness” OR “mindfulness-based stress reduction”/
exp OR “mindfulness-based stress reduction” OR “mindfulness training”/exp OR
“mindfulness training” OR “mindfulness meditation”/exp OR “mindfulness
meditation” OR “mindfulness-based stress reduction program”/exp OR
“mindfulness-based stress reduction program”) or (“Kabat-Zinn protocol”/exp OR
“Kabat-Zinn protocol” OR “Kabat-Zinn programme” OR MBSR’/exp OR “MBSR”)
AND (“Randomized controlled trial”/exp OR “Randomized controlled trial” OR
(“Randomized controlled trials”/expor (“Randomized controlled trials” or (“RCT”/
exp OR “RCT”)

Web of Science

((((((((((University students) or (university students) or (university student) or
(university student) or (College students) or (College students) or (College student)
or (College student) or (Undergraduate students) or (undergraduate students) or
(undergraduate student)))))))))) or (undergraduate education) AND (Mindfulness)

or (Mindfulness meditation) or ((((((((Kabat-Zinn programme) or (Kabat-Zinn
protocol) or (Kabat-Zinn) or (mindfulness-based stress reduction) or (mind-body

skill training) or (MBSR)))))))) AND (((Randomized controlled trial) or
(Randomized controlled trials) or (randomized controlled trials) or (RCT)))

PsycINFO (formerly PsychlLit)

((((((((((University students) or (university students) or (university student) or
(university student) or (College students) or (College students) or (College student)
or (College student) or (Undergraduate students) or (undergraduate students) or
(undergraduate student)))))))))) or (undergraduate education) AND (Mindfulness)

or (Mindfulness meditation) or ((((((((Kabat-Zinn programme) or (Kabat-Zinn
protocol) or (Kabat-Zinn) or (mindfulness-based stress reduction) or (mind-body

skill training) or (MBSR)))))))) AND (((Randomized controlled trial) or
(Randomized controlled trials) or (randomized controlled trials) or (RCT)))

Ovid MEDLINE

#1 university/college students: ti, ab, kw
#2 MeSH descriptor: [university/college students] explode all trees
#3 Undergraduate students: ti, ab, kw
#4 MeSH descriptor: [Undergraduate students] explode all trees
#5 #1 or #2 or #3 or #4
#6 MeSH descriptor: [mindfulness-based stress reduction] explode all trees
#7 mindfulness-based stress reduction: ti, ab, kw or MBSR: ti, ab, kw or Mindfulness
meditation: ti, ab, kw or Mindfulness: ti, ab, kw or Kabat-Zinn programme: ti, ab,
kw or Kabat-Zinn protocol: ti, ab, kw or Kabat-Zinn: ti, ab, kw
#8 #1 or #2 or #3 or #4
#9 Randomized controlled trial: ti, ab, kw
#10 MeSH descriptor: [randomized controlled trial] explode all trees
#11 Randomized controlled trial: ti, ab, kw or randomized controlled trial: ti, ab, kw
or RCT
#12 #5 or #8 or #11

ERIC

((((((((((University students) or (university students) or (university student) or
(university student) or (College students) or (College students) or (College student)
or (College student) or (Undergraduate students) or (undergraduate students) or
(undergraduate student)))))))))) or (undergraduate education) AND (Mindfulness)

or (Mindfulness meditation) or ((((((((Kabat-Zinn programme) or (Kabat-Zinn
protocol) or (Kabat-Zinn) or (mindfulness-based stress reduction) or (mind-body

skill training) or (MBSR)))))))) AND (((Randomized controlled trial) or
(Randomized controlled trials) or (randomized controlled trials) or (RCT)))
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TaBLE 1: Continued.

Scopus

#1 university/college students: ti, ab, kw
#2 MeSH descriptor: [university/college students] explode all trees
#3 Undergraduate students: ti, ab, kw
#4 MeSH descriptor: [Undergraduate students] explode all trees
#5 #1 or #2 or #3 or #4
#6 MeSH descriptor: [mindfulness-based stress reduction] explode all trees
#7 mindfulness-based stress reduction: ti, ab, kw or MBSR: ti, ab, kw or Mindfulness
meditation: ti, ab, kw or Mindfulness: ti, ab, kw or Kabat-Zinn programme: ti, ab,
kw or Kabat-Zinn protocol: ti, ab, kw or Kabat-Zinn: ti, ab, kw
#8 #1 or #2 or #3 or #4
#9 Randomized controlled trial: ti, ab, kw
#10 MeSH descriptor: [randomized controlled trial] explode all trees
#11 Randomized controlled trial: ti, ab, kw or randomized controlled trial: ti, ab, kw
or RCT
#12 #5 or #8 or #11

Google Scholar and ProQuest

University students, university student, college students, college student or
undergraduate students or undergraduate education and mindfulness or
Mindfulness meditation or Kabat-Zinn programme or Kabat-Zinn protocol or
Kabat-Zinn or mindfulness-based stress reduction or mind-body skill training or
MBSR

Cochrane Library

Cochrane Library 504 studies
#1 MeSH descriptor: [Students, General] explode all trees
#2 University General
#3 university general
#4 (Student, College)
#5 (student, college)
#6 MeSH descriptor: [Undergraduate Students] explode all trees
#7 (Undergraduate)
#8 (undergraduate students)
#9 (undergraduate education)

#10 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9
#11 MeSH descriptor: [Mindfulness] explode all trees
#12 (Mindfulness meditation)

#13 (Kabat-Zinn protocol)

#14 (MBSR programme)

#15 (mindfulness-based stress reduction)

#16 (mind-body skill training)

#17 (Mindfulness)

#18 (MBSR)

#19 (Kabat-Zinn)

#20 (Mindfulness-Based Cognitive Therapy)

#21 #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19 or #20
#22 (Randomized controlled trial)

#23 (RCT)

#24 (randomized controlled trial)

#25 #22 or #23 or #24
#26 #10 AND #21 AND #25

conducted in South Korea [41], and three were conducted in
China [33, 49, 50]. The participants” ages ranged from 18 to
30 years.

The inclusion criteria for 24 studies were references to
previously published literature or online mindfulness pro-
grams [24-27, 30, 32-37, 39-44, 46-48, 50, 51, 53]. One was
from the British Association of Mindfulness-Based Ap-
proaches 2020 [28], and the rest were from the standard
Kabat-Zinn MBSR program [31, 38, 45, 49].

The intensities of the MBSR protocols of the RCTs
varied, ranging from twice weekly for 20 min to 1.5hours
each. Treatment durations ranged from 2 to 10 weeks. MBSR
prescriptions differed depending on session timeline, con-
tent, and frequency. Indications of MBSR mainly focused on
mood regulation and an increase in participants’ levels of
satisfaction with their quality of life, self-acceptance, social
function, subjective well-being, physical health, and sleep
quality (Tables 2 and 3).
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Ficure 1: Flowchart of the literature search.

3.3. Methodological Quality of the Included Studies. Of the 29
RCTs included, none fulfilled all the methodological criteria.
Various forms of randomization procedures were adopted in
the studies. In 22 of the included RCTs, blocks were con-
cealed and sequences were stored in sealed, opaque, num-
bered envelopes, or another concealed allocation protocol
was used [25-35, 37, 41, 42, 44-53]. Five studies reported the
blinding of the research assistant and the participants
[28, 33, 34, 37, 53], fourteen reported the blinding of the
participants [26, 27, 39, 41, 42, 44-48, 50-52], two reported
the blinding of the participants and the therapists [25, 39],
and one reported the blinding of the investigators, statis-
tician, and participants and/or the university students [30]
(Figure 2 and Table 3).

3.4. Outcome Analysis. Compared with control therapies,
the pooled results suggested that MBSR showed significant
effects in reducing anxiety (SMD =—0.29; 95% CI: —0.49 to
—0.09), depression (SMD =-0.32; 95% CIL: —0.62 to —0.02),
and perceived stress (SMD =-0.41; 95% CI: —0.60 to —0.29)
and improving mindfulness (SMD =0.34; 95% CI: 0.08 to

0.59), self-kindness (SMD = 0.57; 95% CI: 0.30 to 1.12), and
physical health (SMD =-0.59; 95% CI: —1.14 to —0.04). No
significant differences were observed in sleep quality
(SMD =-0.20; 95% CI: —0.06 to 0.20), social function
(SMD =-0.71; 95% CI: -2.40 to 0.97), or subjective well-
being (SMD=0.07; 95% CI: —0.18 to 0.32). No adverse
reactions were reported in any of the randomized controlled
trials (Figure 3 and Table 4).

Heterogeneity was present in the comparison of studies
on anxiety (I*=72.4%), depression (I?>=86%), perceived
stress (I*=70.7%), sleep quality (I>=63.4%), mindfulness
(I> =80.5%), self-kindness (I>=93.2%), social function
(I* =98.1%), subjective well-being (I*> = 78.5%), and physical
health (I* =86%). A meta-regression revealed that the effects
of age, inclusion criteria, indications, and duration did not
explain this heterogeneity. The meta-regression results
showed that the effect of the duration of the MBSR therapy
on anxiety (p <0.02), perceived stress (p<0.01), and sub-
jective well-being (p<0.001) and the effect of the type of
control group on depression (p <0.01) partly explained the
heterogeneity. Age, recruitment, MBSR duration, control
group, and the regional differences of participants were not



Evidence-Based Complementary and Alternative Medicine

(50'0<d ‘SVS)
Ayorxue ur uoronpar

yueoyrudis ou (500> d

sonoe1d ssaunypura

SJUOPN)S Me[ Tedk-)sIy

‘ Q- . 7 ¢ §90U2I2J21 aA0qe vsn [0€] ¥10T
OTA ‘SIN-THJ) IST[-ITR M urw-Q7 ‘porrad paysiqnd snotasig pue g1 ar0qepue gl 0¢/61 pue sajenpeidispun o[[IsiQ pue Zmueq
soueydaooe (500 >d Yoom-g ® ‘doysyiom I4-'| : : Te24-)811 A)ISIOATUN) : :
‘SSV ) uorssaxdap
ur uononpar juesyrudig
(s00>d
‘d4a) (s0'0>d
dds) pasoidu oW} Yoed Ur-0¢
UOTOUNJ W3)SAS SNOAIOU uonedInpa . : : SIOUAIJAI syuopnys Jursinu vsn
o UOTJB}IPIW SSIUNJPUTW Ieapun) Ieapun 0€/0€ .
srwouojne pue (50°0 > d yIreoHq skep aanno3sT0? paysiqnd snoradig Teak-1s1 A)IsIoATUN  [F€] €102 B30 UdYD
‘s@s) uorssaxdop P oAl
(50°0>d Sys) Ajerxue
ur uoronpai juedyrudig
(s00>d
¥-OHd) (500>d
f ; ol syoam g “A[rep SIOUIIJAT o o odures juapnis vsn [g€]
SSd) (10005 d IST-IE M ot ¢ 86'SF80FC S89F8TST  0S/¥S .
D) uorssardap urw-01 “YSIN AUIUO paysiqnd snoradig rerouad Ayszoatun  ¢10T T8 10 ySeuear)
ur uoronpal juedsyrudig
(500>d ‘vdD) _—
juawasoxdur juesyrudis strare sonoead ssaupnypurwr SIOUIIJAI ~ ~ odures juapnis oD
(500 >d ‘SSd) ssons ur M urw-Q ‘porrad yaam-g paystiqnd snorasrg eesl sl or/6T [erouad AysroArup) ﬁmﬂ:mmmwwctwhowaumm
uono_NpaI JuedyIudrs oN
(soo<d
‘OYY) uoneurwint
(500 <d TAN) uonows? Yoom 9 SIOUIDJAI aAoqe syuapnis vsn
aaneSau ur yuswasozduwr IST[-Me M . ) JA0Qe pUB Q] $5/SS )
SUOISSIS § “OINUIUI-(Q paystqnd snorasig pue g| 284100 1e2L-)SIT,] [#2] 0202 ‘e 30 Teg
jueoyrudis ou : : : : : :
(500 >d “gSIQ) ssons
ur uorgonpai juedsyrudig
(dnois
dnoid dnoid [o1toes MMQWM
S)[NS2I/SAINSBIUT dnoid [020301d UOLIDIID [013u0D SN \MMMHMMV \mahw\:wc: Anunod
awodnQ [onuo) ASIN uorsnpouy jo o3e Jo o3e JuopnIs ﬁ.ﬁo&m /Ieak/s10Iny
UBIN UBIN
Jo g/ uaunnidar/adAy,
“ON

*SAIpPNIS PIPN[OUT 3T} JO $ONSLIDOBIRYD 7 TTAV],



Evidence-Based Complementary and Alternative Medicine

(500>d DWdA)
pue (50°0>d ‘gMS)
Suroq-1/om 2ano3(qns

ur juawasoxdwr

I4-67¢

swwrergoxd

£SoroyoLsd pue

JON

yueogrusis (500 >d IST[-ITe A LYF9€C  (TSFSET  €F/9C .
SUOISSIS O ‘SHI9M uurz-eqe QUIIPIW AJISISATU ® 19 9QI
SSNA) {600 > d “TAN) 15538 4 MM 8 USIIN UurZ-1eqey 1P IsIoatun  [8€] €10T T qQIA
(s00>d Z1-OHD)
SSAI)SIP [EIUW
ur uorgonpai juesyrudig
(50°0>d ‘avD) herxue
pue (500 >d “OHD)
uorssaxdap ur asea1dap
yueoyrudis £(s0°0>d uruw-()g UoIssas yoes S9OUQIJI SIUIPTIS VSN (€] 10T
‘SYVIN) (s0'0>d SHAEM ‘S09M 9 JOAO SUOISSIS § paysiqnd snoradaig VOFC8I VOFC8I ¥S/SS srenpeidiapun ‘Te 32 eAOYRIOA(T
c (e ’ ) ’ Teah-1s11y £yIs19ATUN) o
TMS) (s0'0>d
DDS) uonoeysnes 1|
Ur 9seaI0uT JURdYIUIg
(500> d) dyex
ey (50°0 > d ‘SININLL)
ﬁo.ov Ummv A.mo.o >d syoam G ‘suorssas dnoid
m%2<m.v Am.o oMQ HonExE IU-1 Apjeom ‘uonexepar SIOUIIJOI ~ _ syuapmys vsn [9¢]
. 1ad) (500> HEXERY spsnw aArssardord paystqnd snoradig ve-sl vi-81 9€/9¢ Srewdy AJISIdATUN 0102 'Te 32 oped[PQ
IV.LS) swsiueyosuw ue ‘ssaupnypur
£101en301 Teo130701sAyd P IYPUIN
pue [euorowWws uf
juawraaoxduur jueoyrudig
(s00>d DVV)
(50°0 > d 45-SDS)
uorsseduroo-yjos
o SYOIM 9 YoM syuapnys ASojoyodsd .
pue (500> d IST[-ITe M 12d ApJoam suoIssas Uuru-(6 S9URIJR FOVPFSCT S9€F80CT  SI/SIT sjenpeidiopun 3N [sg] 1ot e R
OWAA) (s00>d o j0 21doy weiSoxd mez 9 paysiqnd snowdiq fys1aatun orqny-zaupIey
‘TI-OHD SSd) $s2nsIp ' o
[eo1Sojoyo4sd pue ssoms
ur uoronpal juedsyrudig
(dnoid
dnoid dnoid 10310 MMM:MNM
S)[NSII/SAINSLIW dnoi3 [020301d UOLILID [onuod ASIIN SN yaepny Anunod
awoonQ [o13U0)) ASIN uorsnpuy Jo a3e Jo age ardues Ayssearun JTedk/s1oyIny
: Juapmnys Teroual
uedN UeIN
Jo g/uaunmidax/adAy,
“ON

ponunuo) g IdV],



Evidence-Based Complementary and Alternative Medicine

(so0<d
‘6d'1S SOW) Aienb daoys
pue (50°0<d 9-0D)
apmned {(0°0 > d ‘SOS)
(50'0<d Y-SWVD)
uorsseduroo-ypos
aseanur {(s0'0<d
‘§Sd) ssaxys paaroorad
sonpa1 Apueoyrudrg
(50°0<d ‘STIMINAM)
Suraq-[om [ejuswr
{S0'0<d ‘WO-T90D)
$SISIP UT JudwaAoidwr
juedoyTudrs oN
(s00>d
“ASIS) WaNsI-J[as
pue (50°0>d ‘DONIA)
ssaunypurwr (00 > d
‘§DS) uorssedwod-J[as
“(50°0>d ‘9-0OD)
apmnerd ((so0>d
‘SYNVd) 1ape aanisod
500> d ‘SIMS)
uonoRySIIEs I Ul
juawrdaoxduur jueoyrudis
(50°0>d ‘sSd)
ssa13s (50°0 >d ‘“OSVIN)
uorssaxdop ‘Ajorxue
‘ssamstp “(50°0>d
‘dINIS) Inouing
ur uoronpal juesyrudig

JUIUWI}EI}-ON

syoam § “A[rep senuruwi Of
UORIIPIUL ‘SISSBD UIW-G/,

Soam §
‘fep/uru-gz-g1 donoeid
WOy YSIN UIW-06-S~

SY9oM g “UTW-(O¢
JO 230} & 10] oM 1od 20IMT,

swurerdoxd
ASIIN uutz-leqed]

STY+9LVC ¥89+6L'ST

SIOUIIJAI
paystqnd snotadig

werdoxd
SSOUMJPUI JUIUQ

syuapnys [euorssajord
pue 9enperd
9yenperSiopun
Asaatuny

syuopnys ajenperdisod
10 dyenperdiopun
AyiszaATU)

sjuapnys
sjenperdiopun
AyszaATun)

vsn [1€]

$T0T ‘T8 32 U0S2ID)

vsn [zgl
020 Te 12 djueeD

N [97]
020¢ Te 30 ereddag

S)[NSII/SAINSLIW
awoonnQ

[020301d
ASIIN

UOLIdLID
uoIsnpuy

ordwres
Juapmnys
AyisIaATUN
[erouad
g/ uaunmidaz/adAy,

Anunoo
/e /s10yINy

panunuo) g IdV],



Evidence-Based Complementary and Alternative Medicine

10

(s0'0<d D-4ad)
s1op1osIp Juryes
pue «(s0'0<d II-1a9)
uotssaxdap (s0'0<d

[onuod

YoM § YSAIN

FERISERCIER]

sajenperdiopun

J:(0):1

‘sdds) ‘(so0<d -~ Paseq-30UBUOSSIP JAIUS0D 8L0FSV'8L 8L0FS¥8I Gq/89 .
Do) (©00<d OVIH) reyuswdpn(-oN pue qeuawSpn{uoy paystqnd snorasig orewrdy Ays1oArun)  [TH] 6002 Te 30 Suey
uonoejsyessip afewr
Apoq ur Juaurasoxduir
jueoyrudis oN
(so0>d
DMSd) ssams (500> d
‘58d) Ayerxue (500 >d
‘SSy ) uorssaxdop UOT}B)IPIW UOTJUSAIIIUL syuapnys
UI S3SLII09p JuedYIUSIS  JUSUIJEII}-ON papm3 yoam-Q1 ‘zmb 5 mwwuﬁm.ﬁmw\,& 12z 122 S¥/L¥ syenpesdropun wor <mﬂm~wmomwom
{500 >d “TOOOHM) JUSIUOD YOO IOM NoIM-T PaUstq Htd AyiszaAtun) op HeqnH
11 Jo Ayrend (500> d
‘ONGA) ssaumypur
paseanur jueoyrudig
(s00>d
‘OINg) uorssedwod-J[as
ur juswaAoxdur syoam 9 ‘Aep SorUDIOIST sjuapNIs o
jueoyrudis (500> d IST[-ITR M 12d sompoerd-jpas Jo uru o¢ ) Z0TFS8E0T SOTFITOZ  97/8T senpesdropun vsn [07] 910z w210
’ ¢ no ¢ paystqnd snowaig pue suaAdlS-139[ZeH
Iva) Lerxue (10005 d SUOISSS YSTIN INOY-T AyszaATU)
1ag) ‘uorssaxdoap
ur uonjonpai juedyrudig
(so0>d
‘§DS) uorssedurod-jjos
pue «(50'0>d
A-SIVD) Ssaunjpurur syoom p “Aprep urw-or swrresSord B B syuapn3s [euorssajord VD
aseandut (500 > d IIAEM QI JSIY SISSB[D AJNUIUI- uury-jeqe LsFyat LSFYSt svisy pue ‘aenpeis [67] Tey n
“6dTS mOvaEEMSQ nisig [ -G/ ASAN uurzZ-yeqed| oyenpeisiopun 6%] 810C 1 D
dasrs (5070 >
‘§Sd) ssans paaradrad
2onpar Juedyrudig
(dnoi3
dnoi3 dnoi3 1043103 ardues
$)[NS31/S2INSLIW dnoi3 [020301d UOLI3)LID [013U0D ASIN \mewumv MMNWMMs Anyunod
QwoonQO [onuo)n SN uoIsnpuy Jo a3e Jo age ﬁ_s ms .So:m.uw JTedk/sioyIny
UeIN ueIN P [
Jjo g/ uaunmidaz/adAy,
‘ON

"panunuo)) g AI4V],



11

Evidence-Based Complementary and Alternative Medicine

(so0<d
‘§DS) uorsseduroo-yros .
‘(so0<d [onuod ser o EMOMNMMM& N $90UIIDJAT T e e SJuIpN)S [edIpIaW vsn [62] €10C
‘SY) 2OURIYISAT [EJUdW JUSWBII}-ON] ISE[o Uriean) ELS! paystqnd snoradig iFeee LIFsec 0e/8¢ Teak-1s11y AJIsI9ATUN) ‘e 32 UossuoOwIg
(60'0 < d ‘Sq) sso1 pue awoy je AP[Pom uru-/,
ur asea1our Juedyrudrs oN
(so0<d
‘gs) uorssaxdap ASIN sjyuapnIs
pue (50'0<d ONII) IST[-ITR M UOTSSas Soam g Yoom 1od oﬁﬁmmmﬁ.zw o $9/9% sjenperdropun e Mmhwwmw_
Suraq-rom reyuswr skep £ 0} 9 ‘saInuIw GH—0¢ USAWN UwrZ-eqey AysiaAtun P10T e 30 1 k!
U 958210UT JULdYTUSIS ON
(so0<d
‘71ag) uorssaxdop
ut JuawaAolduy uoredINpa ASHIA UOISsas SOOUIDYII syuapnys NN [#¥] ¥10C
ESMMNM\VMW mmww«m >d s,:SE soom g 10§ Aep 1od urw-(6 paystqnd snorasig 98°0FSTTT evIF69TC  91/91 Suisinu Lys1aatupn ‘Te 35 J0[Ae], 1A
(500> d ‘Iv.LS) &orxue
ur uononpar juesyrudig
(so0<d
1qg) uoissaxdop
ur juatrasordurr
jueoytudis ou (500> d .

d@.mmmv Sumhom% [onuod WMW; uwmo_mmm N:MMMM@ SIOUIIJOI o o sajenperdropun vsn [g7]
Sunes (so'0>d reyuswdpn(-oN FLU-0T 9914} Ul AP[oMIq paystqnd snorasig S6'6+8I¥C CSSFTOTC  SS/8S orewrdy AJISIOATUN)  TT0T ‘Te 30 PyIenT
sqgs) (600> d ASTIN SIOUIJUODI0IPIA
‘VOg) (s00>d

OVIg) 28ewr £poq ur
yuawaaoxduur Jueoyrudig
(s00>d
‘§DS) uorssedwroo-y[os
(s00>d
‘STMS) 51T m syuopnys ajenperdisod
UONORJSIILS UT 2SeIIOUT strare IDGIA SUuOISsas SIOUIIJOI o o e arenpeISispun AMS [2¥]
yueoyrudis £(50°0>d SHEM SYOOM § N[OoM B SaWIT) ¢-7 paystqnd snorasig SLOFL99T BLOLF0S0E  6£/0F P \%Ew\:c P 9107 ‘Te 32 OWS[IAY
‘SSVQ) ssans (500> d HelaAan
‘ssva) Lwerxue (500 > d
‘SSv) uorssaxdop
ur uoronpal juesyrudig
(dnoid
dnoid dnoid [0nuos MMM:MNM
S)[NSII/SAINSLIW dnoi3 [020301d UOLILID [onuod ASIIN SN yaepny Anunod
awoonQ [o13U0)) ASIN uorsnpuy Jo a3e Jo age ardues Ayssearun JTedk/s1oyIny
: Juapmnys Teroual
uedN UeIN
Jo g/uaunmidax/adAy,
“ON

ponunuo) g IdV],



Evidence-Based Complementary and Alternative Medicine

12

(so0<d ‘avD)
Aorxue pue (50'0<d
‘OHJ) uotssaxdap

SYooM § SIOUIIJOI aa0qe vsn [8%] s102
ur juswaaoidwir 110ddng . . Iap[o 10 8T 1¥]TS SJUSpNYs AJISIOATUN)
JueogtuSis ou (00> d Aep A19A0 ‘Yo UTW-OF paystqnd snorasig pue 81 jsmbpury pue Juog
‘SYVIN) ssaunypunu
Ur 9seaI0UT JURdYIUIg
(so0<d
‘SSdSIN) 1oddns
[eos pue (50°0<d
‘§DS) uorssedwoo-y[os
(s0'0<d DOS)
e (o0
ur juawaAoxdur SHEM $$311S @owm@-wwwES%EE drergdsdoman 8CFLYTL  LerFe cefee Ausseanun Adoporpisd [£¥] 120T Te 32 ung
: : : [EUOTRUIAUT-TUT]A syenpesdropun
jueoyrudrs ou [e101ARY2q 2AITUSOD
(50'0>d “TODOHM)
ured ‘(50°0>d
IV.LS) Lerxue {(50°0>d
1ag) uoissaidap
ur uoronpal juedyrudig
(50°0<d ‘SSd) ssams
pue (50'0<d ‘OHAJ)
uorssaxdop ur uononpax SYO9M § ‘SUOISSIS JUTUIAD
yueoyrudis ou (500 > d IST[-ITe M urw-0g 991y} ur Appamiq SIUI S6'6F8IVC TSSTFTOCC  8L/9L sjyuapnys AJISIdATUN) HD [o7] 6102
N S : : : paystqnd snoradaig T ‘Te 32 Ua1reqeday
DINAT) sseunypuru ASTIN S2OUIJUOD0IPIA
(50°0>d ‘Ivq) Lerxue
ur uoronpai juedsyrudig
(500 <d 'SHSO) (yuowrugisse
Suraq-[fom 2anoa(qns ur ‘
uswaaoxdur juesyrusis uoneonpa Yromowoy) w3-swoy S9OUDIIJII [ITE9607  OTTFHITT se/Lc SJUSPIIS [EIIPITY VHD [05]
u. 05d ¢ : soons yIesy ‘ssoupun| pue ueds £poq paystqnd snoraaig : 6102 ‘T8 3° Sueyq
(500> J “OHD) ssa1y ‘ueds-1ydnoy) ‘Aep/dyoom ¢
ur uorjonpai juedsyrudig
(s0'0<d ‘SINOUd)
N — opany o PO e buer sgg swuopms Ausiosun NVO
Y Aep 12d saynunu og-0g JO UONEI0SSY YSIUIG pue 81 [82] 120T 'Te 32 omryg
ur uoronpal juedsyrudig
(dnoid
dnoid dnoid [onuos MMM:MNM
S)[NSII/SAINSLIW dnoi3 [020301d UOLILID [onuod ASIIN NISIN) juspny Anunoo
awoonQ [o13U0)) ASIN uorsnpuy Jo a3e Jo age ardues Ayssearun JTedk/s1oyIny
: Juapmnys Teroual
uedN UeIN
Jo g/uaunmidax/adAy,
“ON

ponunuo) g IdV],



13

Evidence-Based Complementary and Alternative Medicine

"STMINEM [eds SurRg-ToM [BIUSN YSMQUIPT-PIMIEM TTII-TOOOHM UOISIIA JOLG-JIT Jo A)N[end uoneziuedi0 YedH PHOM ‘STMS O[edS J1'T
M UOT)ORJSTIES ‘SINTALL T89S POOIA-BISIA IR, ‘g M S O[edS Sutag-T[o M 2A103(qng {HHS ‘syute[dwrod yieay aA1n3[qns Ty 1§ ‘A101usau] L1o1Xuy Jrel] -91e)s (dgs @inssaid pooyq d1j03sAs ‘gSIS O[eds uradlsg-Jos
w)-9[3uIg ‘GNTS InouINg Jo NS WAN[-I[FUIS {HOS O[eIS UIANYOD) JO 25UAG §(S O[edos uorssardog Suney-jjos VS 9reos Lerxuy Juney-Jos DS 9qeds uorssedwro)-Jjo§ Y-SDS PasIAY-2[edS
SSIUPI)IAUUOY) [BID0G DS DeIS SSIUPIIIUUO)) [BII0S ‘SIS O[edS sired Apog [IIM UOTOBJSTIRS Sy O[dS OURIISNY OMSd @Ireuuonsand) A1opq 31el§ uuadd IS-IMd ‘WIog 1I0yS-Xopu] Surag-TPom
?Uomo:u%m SINOYUd “WwaIs4g UOTRULIOJU] JUIUIDINSBIJA dW0dINQ) partoday-1uaned SSJ O[edS $$911§ PAAIIId] ‘SYNVJ QMPayds 109y aanedaN pue aAnIsod [OSd Xopul 3:&50 dass Lwhsﬁ_mt_m ‘OSd
QITBUUONISINY) SIS PIAIIIIJ {SSINJ O[EIS SSAIS [00YDS [EIIPIIA PIATIRJ DY DITBUUONSINY) UONII[JY pue uoneuruny H-OHJ A121xuy pue uoissarda(g 10§ aareuuonsand) YI[eaH Jusned ‘6d7IS SO [edS
daarg Apmig awoonQ [ed1paN ‘SSISIN Woddng [e100G PaAIadIdg JO 3[edS [BUOTSUSWIPHNIA SINTIN ‘“MITAINU] JLNeIydAsdoIndN [eUOneUIUI-TUTIA I ‘AI0JUIAUT JnOUINg YOB[SEIA ‘SYVIA O[edS SSaudIemy
UONURY SSAUNJPUIIA ‘TN ‘ISI[ UOT}OWd aATyeSaU (VST O[EdS A1DIXUY [BID0S Z)IMOQRIT SYH @¥el 1163y OHD IeUUONsany) YI[edf] [eIdUID) SISO €IS \Aumu_&m&wm [eISUD) (VD 9[edS I9PIOSI(] Korxuy
PIzIRIdURD) DN DITeUUONSINY) SSIUNIPUIN 1908 AL] VJD @Feroae jutod apeid 9-0OD DIreuuonsand) apmunern) g-OHD QITeuuonsand) [I[edH [eIouan) Wa-g] ‘ISIJ ‘SIUAT [NJssaIlg Jo A1ojuasuy
%:wQ {4 @amssaxd poo[q J1[0ISBIp SV ‘SIBIS SSAIIG pue Ayorxuy uorssarda( QO-TH QITBUUONISINY) UOIJRUTUIEXE] Iapirosiq Suneq $4-SINVD ‘PISTAIY -3[8IS SSAUNJPUIIA] JANIPY pue aantudo) SNO-TI0D
QINSEIA WO0INQ) UOTIEN[LAT JUNNOY UI SIW0INQ) [EITUID SYVVD Q[ed$ Suney-J[os HAYV INPY SIouuo) DD @areuuonsand) Junpay) Apog QVIg @Ireuuonsang) adueploay adewry Apog ‘dq @inssaxd
pooq 1ag ‘Arojuaauy uotssardo oog Iy A10jusau] A)RIXUY Noog ISV Xopu] ANANISUIG AJPIXUY DYV @Ireuuonsand) uondy pue adueidony (ISJVVA 9s], Surusaidg swa[qoid [0Yody Inpy Sunox

(so0>d
‘5Sd) ssams (500 >d
‘SSvQ) Ayerxue (500 > d
‘§5d) uorssaxdap
ur $9sea109p Juedyrudig
(so0>d
‘SYVIN) ssau[nypurw
ur aseanur pue (50°0>d
‘SSVQ) ssans (50°0>d
‘SSvQ) Lyerxue (500 > d
‘§Sv) uorssaxdap
ur sasea10dp jueoyrudig
(so0>d
‘§Sd) $S21IS UI SISLAIIIP
yueoyruds (500> d
‘ONGA) ssaumypurw
pue (50'0>d
‘ONdd) sseujpurw
ur asearour juedoyrudig
(500 <d ‘sd$D)
Koeoa-J[os UT $asLIIDIP
jueoyruds {50 0<d
‘OHD) Weay [eroual
pue (50°0<d ‘sSd)
ssaxys ur juawasoxdwr
yueoyrusis (s0°0>d
‘SYVIN) ssau[nypurw
ur 9seaIour JuedyIudig

JUIWIIBII}-ON

BT

JUSUI}BI}-ON

JUSW)BII}-ON

syoam § ‘Aep A1o4d dompoerd
ssounypurur papms uaxods
JO UIWI ¢ pauTeIuod (D

syoom § “Aep A1oa0 1Y 7

skep o¢
JOJ UOT)BIIPAW SSAUNJPUTL

Aqrep jo urw 0z-01

skep o¢
J10J UOTJBIIPIW SSUNJPUTW

A[rep jo urw 0z-01

S90UAIIJAI
paystiqnd snotasig

SIOUIIJOI
paystqnd snotadig

SIOUIIYOI
paystqnd snotadig

S9OUAIJAI
paystqnd snotasig

TEFT6'ET

-6l

1c

LLTFEET

TEFTO'ET

vi-61

|14

16T+ L'€T

yele

€T/1C

€v/sy

78/¢8

S)UapNIS [EITPIIN

syuapnis

Sursinu Ayszoarupn

SJuapnis [edIpaA

SJUIPNIS [EIIPIN

snv [zs]
110T ‘T 39 N[auIe pp

VHD
[6€] £10T Te 3@ nD

vsn
[€5] 810 'Te 30 Sue g

IN [16]
L10T 'Te 32 Y{1q uea

$)[NS1/S2INSLIW
swoonQ

dnoid
[onuo)

[020301d
ASAIN

UOLIDILID
uoIsnpuy

dnoid
[onuod
Jo a3e
B

dnoid

dSAN
Jo age

UedN

(dnoid
[onuod
NISIN)
ordures
Juapmnys
Jo
“ON

srduwres
Juapmnys
Ayis1aATUN
Terouad
g/uaunmidax/adAy,

Anjunoo
JTedk/s1oyIny

ponunuo) g IdV],



Evidence-Based Complementary and Alternative Medicine

14

Iespupn) SK SaX (syuedonred) sax UOUIN 3[qe) Jaquinu wopuey VSN [4¥] 1207 Te 19 ung
Iespup) SaK RE)S (syuedonred) sox UONUIA °1q%) equmd HD [9%] 610T Te 10 uaireqesay
o : wopuel pajersusd-randuro)
Teapun 9K Sax (syuedmonred) sag UOJUIIN 9[qe) JoquInu wopuey VHD [0S] ST0T Te 30 Sueyq
Ieapupn) SIX SaX (uessisse yoreasax sadoforu UOTRZIWIOPURI Y20[q T: ] NVD [827] 120z T8 19 oAy
pue sjuedronred) sax paress ‘onbedo ur paesouo) N :
vsn
Ieapup) SIX S Ieapup) UOJUIIN 9[qe) I_dqUINU wopuey [62] €102 Te 30 UossUOWIS
Iespup) Sax SaX (syuedmonred) sag UONUIN 3[qe) I_dquInu wopuey vsn [s¥] #1027 e 32 m3org
AN
Ieapup) SaX S (syuedonred) sax UOUIN UoneZIWOPURI YJ0[g [§%] $10Z Te 10 10J4v], 1949
Ieapup) SaX S ON Ieapun ampadoi1d uorezrwopuel-Y20[d VSN [£¥] 1107 Te 30 aPyienT
Ieapun SaX EDN (syuedmonred) sag UOIJUdIN J[qe) Iaqunu wopuey AMS [2¥] 910T Te 12 owd[ra)y
Iespup) SIX S (syuedpnred) sax UONUIN UONUIN O [17] 6007 Te 30 Sueyy
Tespun S9K SIX (syuedmonred) sag UONUaN (B1otsozropues) vsn [£2] 6102 ‘Te 30 L11oqni]
o ’ [001 uoneZIWIOpURI UI[UQ)
Ieapun S Sax Ieapun Iespupn) UONUIA 9107 U0 pue m5>8.M.mumw %wm
Ieapup) S9X SaX (syuedonred) sax sadofarud °1q% PquInd VHD [6¥%] 810C Te 12 nH
o paress ‘onbedo ur paressuo) wopues pajerduad-lendwo))
Tedpun) oK sax (srormsy UOLRZIIOPUEL PIXO[{ (BI07IaZROpUEL MMM vsA [1€] $10T e 10 u0sdID
3sIM02 YSIIN) S9X T ISZIWOpURI (DIBISNY
Ieapupn) SaxX Sax (sydures juapmys) sax sadopaud °19%) fequmd VSN [Z€] 020T Te 19 ajueen
pareas ‘onbedo ur pafessuo) wopuel pajeraudd-randuro)
Ieapun SaX SaX (syuedmonred) sag UOT)USIA[ 3[qe) IJdqUINU wopuey N [92] 0207 Te 32 ereddas
Ieapup) SaX Sax Ieapun Ieapup) °1q® qumnd AON [8€] €107 ‘T8 12 2qQIA
wopuel pajersuad-iendwo)) ’
Ieapun Sax RE)Y (syuedppred UONUIN I9zZIwopuel auruQ) vsi
QUR)SISSE [[DI1BISAI) S X : ’ ’ [£€] £10T Te 32 eaONRIOAQ
Iespun SaX SK Iespun Iespup) SI9%) fequmd vsn [9€] 0107 Te 32 opedeQ
wopuel pajerausd-randuro)
31qe) Jaquinu
PN e o4 Baliaet HORIIIN wopuel %«wﬁﬁﬂm.%«:@&ou [s€] Tz0T TR 32 oE:M-NoEtwm
31qe) Jaquinu
Baliiet e o4 Baitet Batet wopuelr MHSBMM.BEQEAVU [0€] ¥10T o[Is1O pue E_Mwm
Teapun SoX SoK (surediopred uonuspy o A VSN [#€] €10T T8 39 uayD
QUR)SISSE [[DIBISAT) SI L : wopuel pajeraudd-ronduro)
Ieapun S S (syuedopied HOREIOE WOpUE] 9)ISqoM IOZIUIOpURT OISy VSN [£€] £T0T e 12 ydeueae)
QURISISSE [[DIBISAT) S X payoo[q parersudd ronduwro)) : :
31qe) Jaquinu 6z] €20T
Batt oA & sPalans HORuSN wopuel Mwﬁocﬁwm-.ﬁﬁsm&ou I9prauyds wzwmmm%mm&:mm
Iespun S SaX Ieapun Iespun) 3[qe) JaquInu wopuey VSN [#2] 020T ‘T8 10 teg
elRp
serq Jo Sunxodax 3 JUSWI[BIOUOD e "
$0OIMOS IOGI0)  IWOIINO SAIIPS awodno urpurg S — uoneziwopuey Junod/1eak/sroyny
9adwoouy

"SaTpnys papnpout 3y} jo Aienb esrSojopoylaly

¢ 419V],



15

Evidence-Based Complementary and Alternative Medicine

TIeapun EEIN SIX (syuedmonred) sag UOTJUIIA 9[qe) Jequinu wopuey SNV [2S] TT0T 'Te 32 aIauIepp
Tedpun SaX SIX (s300(qns) sax Ieapun >19¥3 foqumd VHD [6€] £10T Te 12 nH
’ wopuel pajerouad-roynduro)
Iespupn) Sax 9K (quessisse UOTIUSA 91ISQoM ISZIWOPURI YDIeIsay vsn [€S] 8107 Te 12 Suegx
yoreasas pue sjuedonred) : : :
Ieapup) 9K S9X (syuedonred) sax UOTJUDIA 9)ISqOM JOZIWOPURI YDIBIsSY 1IN [1S] £10T T8 32 Miq uea
d[qe) Iaquinu
TPPH A S (suedoned) sax HORES wopuel Muﬁuﬁwm-gou:mﬁoo [8%] S10T 3smbpury pue Wmm
ejep
serq Jo Suniodax 3 JUSWIBIOUOD < <
$90IMOS 19QI)  IWOINO IANIIPS AWo2)No urpurfg uonesoy uoneziuopuey I1)UNod/IedA/sI0yINY
odwoouy

"panunuo)) ¢ AIAV],



Evidence-Based Complementary and Alternative Medicine

Random sequence generation (selection bias) _:l

Allocation concealment (selection bias) —:I

Blinding of participants and personnel (performance bias) —:I
Blinding of outcome assessment (detection bias) _ |
Incomplete outcome data (attrition bias) _

Selective reporting (reporting bias) _

Other bias |

{
0 25 50 75 100

[ Low risk of bias
[ Unclear risk of bias
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FiGURE 2: Methodological quality of the included studies.

Stud %
o SMD (95% CI) W(eig)ht
Cavanagh K (2013) [ i -0.96 (-1.37,-0.55)  6.34
Chen Y (2013) e | -0.45 (-0.96, 0.07) 5.48
Danitz S (2014) - -0.76 (-1.35,-0.16) 4.86
Delgado LC (2010) : -0.33 (-1.05, 0.39) 4.03
Dvoakova K (2017) — -0.17 (-0.55, 0.21) 6.59
de Vibe (2013) e 2027 (-0.50,-0.04)  7.72
Hazlett-Stevens H (2016) —— -0.73 (-1.15, -0.31) 6.20
Kang YS (2009) i —_— 0.75(0.12, 1.39) 4.58
Luethcke CA (2011) -i—'— 0.04 (-0.33, 0.41) 6.65
Otto S (2013) e -0.52(-0.83,-021)  7.13
Paul Ritvo (2021) — & -0.21 (-0.53, 0.10) 7.08
Shufang S (2021) —— -0.36 (-0.76, 0.03) 6.41
Song Y (2015) —_— 0.31(-0.28,0.91) 4.86
Yingqi Gu (2017) —-—i— -0.67 (-1.22,-0.12) 520
Emma MS (2020) o — 0.28 (-0.16, 0.73) 6.03
Baumgartner JN (2023) <. ! -1.05 (-1.60, -0.50) 5.19
van Dijk I (2017) | —T—— 0.26 (-0.22, 0.75) 5.66
Overall (I-squared = 72.4%, p = 0.000) <> -0.29 (-0.49, -0.09)  100.00
NOTE: Weights are from random effects analysis i
I I
-1.6 0 1.6
(@

Figure 3: Continued.
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Stud %
D Y SMD (95% CI) \N(eig)ht
T
Chen Y (2013) :—IO— 0.09 (-0.42, 0.59) 6.25
Danitz S (2014) —— : -3.61 (-4.54, -2.68) 443
Delgado LC (2010) 1:——0— 0.28 (-0.44, 1.00) 531
Dvodkova K (2017) - -0.25 (-0.62, 0.13) 6.77
Hazlett-Stevens H (2016) e -0.73 (-1.15, -0.31) 6.59
Kang YS (2009) e 0.46 (-0.16, 1.08) 5.75
Kvillemo P (2016) 1:—0— 0.07 (-0.38, 0.52) 6.48
Luethcke CA (2011) - -0.23 (-0.60, 0.14) 6.79
Lever Taylor B (2014) —o— -0.47 (-0.91, -0.02) 6.49
Otto S (2013) Lo -0.32 (-0.62, -0.02) 7.05
Paul Ritvo (2021) 1:-.— -0.05 (-0.36, 0.27) 6.98
Shufang S (2021) : —— 0.50 (0.10, 0.90) 6.68
Song Y (2015) —e 2071 (-1.33,-0.10)  5.79
Yinggqi Gu (2017) —— | -1.55(-2.16,-0.94) 579
Emma MS (2020) . 0.11(-033,055) 652
van Dijk I (2017) i—-.— 0.22 (-0.27, 0.71) 6.32
Overall (I-squared = 86.0%, p = 0.000) <> -0.32(-0.63,-0.02)  100.00
NOTE: Weights are from random effects analysis i
—4.I54 0 4.I54
(b)
Stud %
— SMD (95% CI) W(eig)ht
T
Cavanagh K (2013) —— -0.37 (-0.76, 0.02) 6.51
Danitz S (2014) e, -1.24 (-1.89, -0.59) 4.40
David M (2021) A S— i -1.65 (-2.49, -0.82) 3.32
de Vibe (2013) —.—:— -0.77 (-1.22, -0.32) 6.00
Galante J (2020) T -0.20 (-0.41, 0.02) 7.98
Greeson JM (2014) —— -0.76 (-1.19, -0.33) 6.16
Hazlett-Stevens H (2016) e -0.54 (-0.95, -0.12) 6.26
Kang YS (2009) i — 0.77 (0.14, 1.41) 451
Lever Taylor B (2014) —0-:— -0.58 (-1.03, -0.13) 5.97
Mert E (2014) — -0.52 (-1.04, 0.01) 5.35
Paul Ritvo (2021) —— -0.22 (-0.53, 0.10) 7.14
Emma MS (2020) —:0—— -0.21 (-0.65, 0.23) 6.04
Huberty J (2019) —— -0.59 (-1.07,-0.11) 573
Bai S (2020) | e 0.22 (-0.15, 0.60) 6.62
Baumgartner JN (2023) — 065 (-1.11,-0.19)  5.84
Phang CK (2015) e 0.02 (-0.43, 0.47) 5.95
Yang E (2018) —— -0.38 (-0.80, 0.04) 6.22
Overall (I-squared = 70.7%, p = 0.000) <> -0.41 (-0.60, -0.22) 100.00
1
NOTE: Weights are from random effects analysis |
I I
-2.49 0 2.49
(0)

Figure 3: Continued.
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Study o (%)
S SMD (95% CI) Weight
|
1
Dvoikova K (2017) —— 0.14 (-0.52,0.23)  35.50
1
1
Greeson JM (2014) o : 2058 (-1.01,-0.16)  32.80
1
1
Emma M (2020) : . 0.14 (-0.30, 0.59) 31.69
1
1
1

Overall (I-squared = 64.3%, p = 0.061)

:

NOTE: Weights are from random effects analysis

-0.20 (-0.60, 0.20) 100.00

-1.01 0 1.01
(d)

Study o (%)
D SMD (95% CI) Weight

T
Cavanagh K (2013) +—— 0.31 (-0.07, 0.70) 6.71
Danitz S (2014) ———— | -1.13 (-1.75,-0.52)  5.40

1
David M (2021) P 15(047,2.04) 451
Dvoékova K (2017) — 20.17 (-0.55,0.20)  6.77
de Vibe (2013) e 0.42 (-0.07, 0.91) 6.12
Greeson JM (2014) | —e—— 0.91 (0.48, 1.35) 6.45

1
Hazlett-Stevens H (2016) — 0.44 (0.02, 0.85) 6.56
Lever Taylor B (2014) |—— 0.84 (0.38, 1.30) 6.30
Mert E (2014) . 1.22 (0.65, 1.78) 572
Paul Ritvo (2021) e -0.02(-0.34,0.29)  7.08

1
Shufang S (2021) —:—0— 0.50 (0.10, 0.90) 6.64
Emma MS (2020) e 0.14 (-0.30, 0.58) 6.41
Huberty J (2019) e -0.33 (-0.80, 0.15) 6.25
Phang CK (2015) — e+ -0.03 (-0.49, 0.42) 6.35
Yang E (2018) ——+— 0.32 (-0.10, 0.74) 6.53
Baumgartner JN (2023) —— 0.92 (0.44, 1.39) 6.21
Overall (I-squared = 80.5%, p = 0.000) <:> 0.34 (0.08, 0.59) 100.00

1
NOTE: Weights are from random effects analysis |

T T
-2.04 0 2.04
(e)

Figure 3: Continued.
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Study o (%)
D SMD (95% CI) Weight
T
Danitz S (2014) | — @  2.69(1.90,3.48) 8.16
1
David M (2021) S — ! -1.32(-1.88,-0.76)  8.93
1
Delgado LC (2010) —Te— 0.19 (-0.27, 0.66) 9.21
Dvodkova K (2017) -—O—E- 0.29 (-0.08, 0.67) 9.42
Greeson JM (2014) e 0.75 (0.32, 1.18) 9.30
I
Luethcke CA (2011) —r -0.22 (-0.59, 0.15) 9.43
Lever Taylor B (2014) -E—O— 0.91 (0.45, 1.38) 9.20
Emma MS (2020) ——, 0.04 (-0.40, 0.48) 9.26
1
Huberty J (2019) —— 0.61 (0.13, 1.09) 9.16
I
Baumgartner JN (2023) ! —— 2.72(2.09, 3.35) 8.70
Phang CK (2015) e i -0.04(-049,0.42)  9.23
Overall (I-squared = 93.2%, p = 0.000) <> 0.57 (0.03, 1.12) 100.00
1
1
NOTE: Weights are from random effects analysis !
[ [
-3.48 0 3.48
()
Study N (%)
D SMD (95% CI) Weight
T
I
Cavanagh K (2010) e 0.28 (-0.18, 0.75) 20.05
1
Dvodkov K (2017) e i 407 (-473,-341)  19.52
I
Hazlett-Stevens H (2016) | . 0.69 (0.26, 1.11) 20.14
1
1
Shufang S (2021) [ 0.17 (-0.22, 0.57) 20.19
1
1
Emma MS (2020) e -0.23 (-0.67,0.21) 20.10
]
Opverall (I-squared = 97.4%, p = 0.000) <E:> -0.61 (-1.90, 0.68) 100.00
i
I
NOTE: Weights are from random effects analysis |
1
[ [
-4.73 0 4.73
(

FiGgure 3: Continued.
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Study SMD (95% CI) W(;f’;ht
:
Delgado LC (2010) ——%0— 0.28 (-0.18, 0.75) 7.86
Dvodkova K (2017) — -0.17 (-0.55, 0.20) 8.69
de Vibe (2013) —:—o— 0.43 (-0.00, 0.87) 8.13
Galante ] (2020) e 0.25 (0.03, 0.46) 10.06
Greeson JM (2014) | &> 075(033,1.18) 820
Hazlett-Stevens H (2016) e | -0.65(-1.07,-0.23) 828
Lever Taylor B (2014) 3—0— 0.56 (0.11, 1.01) 8.00
Emma MS (2020) — || -0.44 (-0.89,0.00)  8.02
Bai S (2020) ——FO— 0.28 (-0.10, 0.66) 8.68
Phang CK (2015) —0——%— -0.06 (-0.51,0.39)  7.97
Baumgartner JN (2023) —_————— | -0.70 (-1.17,-0.24)  7.83
Yang E (2018) ——:—o— 0.29 (-0.13, 0.71) 8.28
Overall (I-squared = 78.5%, p = 0.000) <:> 0.07 (-0.17,0.32)  100.00

NOTE: Weights are from random effects analysis

-1.18 1.18
(h)

Study N (%)
o SMD (95% C) i

T

|
Cavanagh K (2013) e 0.24(-0.63,0.14)  17.68

|
David M (2021) — i 136 (-1.92,-0.79) 1540

|
Hazlett-Stevens H (2016) ——— -0.26 (-0.67, 0.15) 17.38
Luethcke CA (2011) —— -0.08 (-0.45,0.29)  17.88
Yingqi Gu (2017) — e -1.61(-2.22,-0.99)  14.70
Emma MS (2020) - 0.27(-0.72,0.17) 1697
Overall (I-squared = 83.3%, p = 0.000) <> 0.59 (-1.04,-0.14)  100.00
NOTE: Weights are from random effects analysis

[ [

-2.22

@@

FIGURE 3: A forest plot of the effects of the group mindfulness-based stress reduction therapies on treatment-related side effects. The width of
the horizontal lines represents the 95% confidence intervals (CIs) of the individual studies, and the squares represent the proportional weight
of each study. The diamonds represent the pooled odds ratio and 95% CI. (a) Anxious, (b) depression, (c) perceived stress, (d) sleep quality,
(e) mindfulness, (f) self-kindness, (g) social function, (h) subjective well-being, and (i) physical health.

the sources of heterogeneity for the effects on sleep quality,
mindfulness, self-kindness, social function, and physical
health (all p>0.05) (Table 5).

Further subgroup analyses were conducted to examine the
effect of different control groups (no treatment, health edu-
cation, and social support) on depression. Subgroup analyses
were also conducted to examine the effect of MBSR duration
(less than 2 weeks, 4-6 weeks, and over 8 weeks) on anxiety,
perceived stress, and subjective well-being (Figure 4).

The subgroup analysis showed that different control
groups had different effects on the outcome indicators of
depression. The intervention effect of the blank control group
was the most pronounced (SMD =-0.69; 95% CI: —1.43 to

0.04). The subgroup analysis also demonstrated that MBSR
programs of 2—-4 weeks or more than 6-8 weeks improved the
outcome indicators of anxiety (SMD = —0.29; 95% CI: —0.49 to
0.09), stress perception (SMD=-0.41; 95% CI: -0.60 to
—0.22), and subjective well-being (SMD = 0.29; 95% CI: 0.10 to
0.48) (Figure 4). Egger’s test showed that there was no in-
dication of publication bias for any of the outcomes (Figure 5).

3.5. GRADE Assessment. The quality of the evidence pre-
sented in the reviewed studies was assessed with the
GRADEpro GDT software tool. Table 3 shows a summary of
the overall assessment of the quality of evidence regarding
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TaBLE 5: Effect sizes of meta-regression analysis.

95% confidence
interval for

Constant Coefficient SE t value p value coefficient
UL LL
Depression
Recruitment 0.17 -0.21 0.19 1.17 0.32 -0.54 0.21
MBSR duration -0.09 -0.11 0.22 -0.42 0.50 -0.32 0.26
Control group 0.14 —-0.05 0.12 -0.17 0.01 —-0.80 0.76
Anxiety
Recruitment -0.05 0.07 0.14 0.051 0.80 -0.11 0.12
MBSR duration 0.19 -0.09 0.18 -1.29 0.04 -0.15 0.05
Control group 0.11 -0.12 0.13 -0.36 0.71 -0.29 0.22
Perceived stress
Recruitment 0.55 -0.20 0.17 -1.33 0.34 -0.50 0.25
MBSR duration -0.27 0.07 0.60 0.17 0.02 -1.28 1.36
Control group -0.54 0.19 0.45 2.11 0.50 0.43 141
Mindfulness
Recruitment 0.72 0.25 0.29 0.81 0.46 -0.30 0.60
MBSR duration 0.09 -0.11 0.73 —-0.59 0.001 -0.30 0.50
Control group 0.30 -0.06 0.22 —-0.12 0.90 —-0.47 0.48
Stud (%)
D Y SMD (95% CD oy
! |
Cavanagh K (2013) —— I -0.96 (-1.37, -0.55) 6.34
Chen Y (2013) S — -0.45 (-0.96, 0.07) 5.48
Song Y (2015) — 0.31 (-0.28, 0.91) 4.86
Subtotal (I-squared = 83.5%, p = 0.002) — | —T—— -0.39 (-1.10, 0.32) 16.67
. |
2 |
Danitz S (2014) e 0.76 (-1.35,-0.16)  4.86
Delgado LC (2010) . -0.33 (-1.05, 0.39) 4.03
Dvodkova K (2017) —— -0.17 (-0.55,021)  6.59
de Vibe (2013) —— -0.27 (-0.50, -0.04) 7.72
Otto S (2013) —— -0.52 (-0.83, -0.21) 7.13
Subtotal (I-squared = 7.6%, p = 0.363) <} -0.36 (-0.52, -0.19) 30.34
. |
3 |
Hazlett-Stevens H (2016) e -0.73 (-1.15, -0.31) 6.20
Kang YS (2009) \ 0.75 (0.12, 1.39) 4.58
Luethcke CA (2011) —— 0.04 (-0.33, 0.41) 6.65
Paul Ritvo (2021) ——— -0.21 (-0.53, 0.10) 7.08
Shufang S (2021) —— -0.36 (-0.76, 0.03) 6.41
Yingqi Gu (2017) e -0.67 (-1.22,-0.12) 5.20
Emma MS (2020) e e — 0.28 (-0.16, 0.73) 6.03
Baumgartner JN (2023) <— \ -1.05 (-1.60, -0.50) 5.19
van Dijk I (2017) e B 0.26 (-0.22, 0.75) 5.66
Subtotal (I-squared = 78.3%, p = 0.000) <>> -0.19 (-0.51, 0.12) 53.00
. |
Overall (I-squared = 72.4%, p = 0.000) <> -0.29 (-0.49, -0.09)  100.00
NOTE: Weights are from random effects analysis i
»ll.6 0 1.I6

(a)

FiGure 4: Continued.
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Study o (%)
D SMD (95% CI) Weight
T
1 I
Cavanagh K (2013) e -0.37 (-0.76, 0.02) 6.51
Danitz S (2014) — -1.24 (-1.89, -0.59) 4.40
Baumgartner JN (2023) —— -0.65 (-1.11,-0.19) 5.84
Subtotal (I-squared = 60.5%, p = 0.080) << _—> -0.69 (-1.14, -0.24) 16.76
. i
2 1
I
David M (2021) <« ® ! -1.65 (-2.49, -0.82) 3.32
de Vibe (2013) — &+ -0.77 (-1.22,-0.32) 6.00
Galante J (2020) - -0.20 (-0.41, 0.02) 7.98
Lever Taylor B (2014) —0—:— -0.58 (-1.03,-0.13) 5.97
Mert E (2014) — -0.52 (-1.04, 0.01) 5.35
Emma MS (2020) —r— -0.21 (-0.65, 0.23) 6.04
Huberty J (2019) —= -0.59 (-1.07, -0.11) 5.73
Bai S (2020) b 0.22 (-0.15, 0.60) 6.62
Yang E (2018) — -0.38 (-0.80, 0.04) 6.22
Subtotal (I-squared = 69.6%, p = 0.001) <> -0.44 (-0.69, -0.18) 53.22
; |
1
Greeson JM (2014) — 0.76 (-1.19, -0.33) 6.16
Hazlett-Stevens H (2016) — -0.54 (-0.95, -0.12) 6.26
Kang YS (2009) i —_— 0.77 (0.14, 1.41) 4.51
Paul Ritvo (2021) = -0.22 (-0.53,0.10) 7.14
Phang CK (2015) e 0.02 (-0.43,0.47) 5.95
Subtotal (I-squared = 78.5%, p = 0.001) |<:> -0.19 (-0.60, 0.23) 30.02
. 1
Overall (I-squared = 70.7%, p = 0.000) <> -0.41 (-0.60, -0.22) 100.00
NOTE: Weights are from random effects analysis |
I I
-2.49 0 2.49
(b)
Study (%)
ID SMD (95% CI) Weight
T
1 |
Delgado LC (2010) - 0.28 (-0.18, 0.75) 7.54
Greeson JM (2014) : > 0.75(0.33,1.18) 8.08
Phang CK (2015) S ! -0.06 (-0.51, 0.39) 7.71
Baumgartner JN (2023) E 0.70 (0.24, 1.17) 7.50
Yang E (2018) —_— 0.29 (-0.13,0.71) 8.19
Subtotal (I-squared = 54.0%, p = 0.069) <i> 039 (0.10,0.69)  39.02
; i
1
I
Dvodikové K (2017) —_—— ! -0.17 (-0.55, 0.20) $.88
Hazlett-Stevens H (2016) A 0.65 (0.23, 1.07) 8.20
Bai S (2020) B 0.28 (-0.10,0.66)  8.87
Subtotal (I-squared = 76.2%, p = 0.015) B 0.25 (-0.22,0.71) 25.95
. i
3 i
de Vibe (2013) —i—'— 0.43 (-0.00, 0.87) 7.96
Galante J (2020) —— 0.25 (0.03, 0.46) 11.53
Lever Taylor B (2014) — 0.56 (0.11, 1.01) 7.75
Emma MS (2020) - — ! -0.44 (-0.89, 0.00) 7.80
Subtotal (I-squared = 74.2%, p = 0.009) <C:> 0.20 (-0.17, 0.57) 35.03
I
) 1
Overall (I-squared = 64.2%, p = 0.001) T 0.29 (0.10, 0.48) 100.00
1
NOTE: Weights are from random effects analysis !
T I
-1.18 0 1.18

23

FIGURE 4: Forest plot of the effect sizes of subgroup analysis of mindfulness-based stress reduction therapies. The width of the horizontal line
represents the 95% CI of the individual studies, and the square proportional represents the weight of each study. The diamond represents the
pooled OR and 95% CI. (a) Subgroups for anxious, (b) subgroups for perceived stress, and (c) subgroups for subjective well-being.
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FIGURE 5: Funnel plot displaying the probable publication bias in the overall estimated pooled effect size of MBSR on primary outcomes.

(a) Anxiety, (b) depression, (c) mindfulness, (d) perceived stress, (e) self-kindness, and (f) subjective well-being.

the effect of MBSR on the outcome control measures. The
quality classification for the evidence for each variable was as
follows: anxiety: moderate; depression: moderate; perceived
stress: moderate; sleep quality: moderate; mindfulness:

moderate; self-kindness: moderate; social function: mod-
erate; subjective well-being: moderate; and physical health:
moderate. The evidence for sleep quality and physical health
was downgraded for indirectness (Table 6).
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4. Discussion

Mindfulness decompression interventions are considered
one of the most popular forms of psychological intervention
[54]. Well-designed related studies on the efficacy of
mindfulness for mental disorders have been conducted since
Dr. Jon Kabat-Zinn founded mindfulness decompression
therapy in 1982 [55]. Mindfulness decompression therapy
continues to be gradually recognized in an increasing
number of professional fields [56, 57]. In this type of therapy,
participants are guided to reflect on their personality and
mental tendencies and release internal conflicts and
stressors. Participants also explore the potential of self-
orientation in order to achieve meditation and intellectual
flow, stabilize and adjust their emotions, reduce or eliminate
negative feelings, and achieve a mild healing effect through
physical and mental balance [58].

Existing research generally recognizes that mindfulness
decompression psychological interventions can promote
communication, enhance individual self-esteem, relieve
emotions, and improve behavior. However, it is difficult to
quantify the effect of such interventions; thus, this represents
an important direction for researchers in related fields as
they continue to expand the evidence base supporting
mindfulness decompression interventions [59, 60].

Our meta-analysis showed that there was heterogeneity
between groups in relation to the effects of the duration of
MBSR therapy on anxiety, depression, perceived stress, and
subjective well-being. In our meta-analysis and systematic
review, the subgroup analysis demonstrated that timed
MBSR therapy intervention protocols had clear benefits for
anxiety, depression, and perceived stress. The subgroup
analysis also revealed a linear relationship between the
duration of the intervention and antinegative emotions and
improved self-positive acceptance concepts, suggesting that
relatively short interventions (e.g., two weeks) had a po-
tential impact on the management of negative emotions and
buffered stress. As long as the psychological intervention of
mindfulness therapy was prescribed, the intervention of the
study participants was effective. Due to its design, the
current study could not determine the results of subsequent
long-term follow-up.

The subgroup analysis of depression control groups
showed that the degree of remission of depressive symptoms
in the no-treatment control group was significantly lower
than that in the support and health education control
groups. In the subgroup analyses of the effects of in-
terventions on anxiety, perceived stress, and mindfulness,
different intervention durations showed a mild improve-
ment effect. MBSR attaches importance to an individual’s
physical condition, flexibility, and perception of physical and
mental activities and attaches more importance to the ad-
justment and adaptation of their overall function. These
factors reflect the difficulty and complexity of MBSR re-
search, while also presenting opportunities and challenges
for the integration of general practice via the existing MBSR
research methodology.

The subgroup analysis also revealed that the effects of
MBSR interventions on depression outcome indicators were
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sensitive to the type of control group. As the MBSR in-
tervention had a minimal impact on students in the control
groups, it may be that the type of control group affected the
initial positive findings.

The evaluation of the effect size of the control groups in
the RCTs included in this review highlighted that when there
was an imbalance in the baseline of control participants, the
statistical data may be unstable, masked, or magnified. Each
MBSR RCT adopted a different study design and imple-
mented control groups differently. For some variables, the
choice of the control group had far more influence than the
MBSR protocol on the research outcomes: This deficiency
was partly due to the design of the control groups.

The meta-regression showed that there was heteroge-
neity between the length of the MBSR intervention and the
control group, and the subgroup analysis showed that
whether the effect of MBSR was pronounced or not was
closely related to the duration of MBSR and the control
groups. Practice heterogeneity and methodological hetero-
geneity are the main sources of heterogeneity in meta-
analyses. Consequently, appropriate interpretation and
analysis methods must be adopted to ensure the reliability of
meta-analysis results.

The prevalence of physical function and sleep problems
among university students is relatively high, and sleep
problems tend to last for years after the end of treatment
[61, 62]. University students’ psychological and social ad-
aptation difficulties may reflect the negative consequences of
poor physical health and sleep quality. Previous studies have
revealed that more than half (52.7%) of university students
sleep 6 to 8 hours per night, 37% sleep less than 6 hours, and
40% go to sleep after 2 am [63-65]. Our meta-analysis
observed no significant difference in improvement in
sleep disorders following MBSR interventions. The included
studies evaluated sleep quality after intervention and at
4-12 weeks postintervention. In the studies on sleep quality
in our meta-analysis, the average follow-up time was
6.67 weeks, which was likely not long enough. Future RCTs
examining the effects of MBSR intervention on sleep quality
and physical health should standardize follow-up times and
aim to establish the content validity of the domains of sleep
quality and physical health that are assessed.

Our meta-analysis suggests that mindfulness de-
compression psychological intervention is conducive to the
psychological and behavioral health of university students.
The positive results of this type of intervention are man-
ifested in the release of negative emotions, such as anxiety,
depression, and perceived stress. MBSR interventions also
show a positive effect on the establishment of self-confidence
among university students. The blinding of participants,
personnel, and outcome assessors was performed in most
studies in our meta-analysis and systematic evaluation.
However, defects in these studies’ research methods limit the
interpretation of the effectiveness of these findings. The
sample sizes of the eligible studies were small, and their
methods of estimating these sample sizes were unclear.
Globally, there is an overall lack of high-quality random
comparison studies of MBSR interventions involving uni-
versity students.
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Not all the included studies adopted the standard design
of mindfulness decompression psychological intervention
programs. They also did not all describe (1) whether the
implementer had received professional mindfulness de-
compression psychological intervention training; (2) the
professional knowledge of the mindfulness decompression
psychological intervention practitioners; or (3) the fre-
quency, intensity, content, or duration of the mindfulness
decompression psychological intervention. Furthermore,
the settings of the control groups and the heterogeneity of
the basic physical and sociological characteristics of the
university student participants affect the reliability of the
conclusions drawn in these studies. Such inconsistencies and
imprecision were major reasons for downgrading the ac-
curacy and quality of the evidence recommending the use of
MBSR therapy in research involving university students.
They also show underlying insignificant psychological
efficacy.

There were further serious concerns related to four
GRADE domains (risk of bias, inconsistency, indirectness,
and imprecision) across the three studies that measured
MBSR. As such, the certainty of the evidence that MBSR
promotes well-being through improved sleep quality was
very low. We identified 29 studies that employed a range of
mindfulness meditation methods, of which all but nine were
published within the past decade. Nevertheless, there were
relative consistency concerns related to two or more GRADE
domains (risk of bias, inconsistency, and indirectness or
imprecision) across the studies, implying a moderate cer-
tainty in the evidence that MBSR reduces psychological
distress and promotes well-being among university students.

In addition, the results indicate that it is important that
the mental health gains generated by mindfulness stress
reduction practices among college students are sustained
over time. After some time, students may become more
aware of the improvements in their well-being and mental
health owing to MBSR interventions—they will feel better
about themselves and realize that improvements in their
physical health, stress levels, and well-being were gained
through meditation training. Thus, though the effects of
MBSR training can be validated immediately after an in-
tervention, they may not yet be consolidated to the point that
recipients consciously recognize all of these effects. The
effects of meditation practice are gentle, accumulate slowly,
and become more pronounced over time as students practice
what they have learned. Furthermore, among university
students, medical students tend to better perceive the
benefits of training when exposed to stressful situations.
When the knowledge learned in training can be put into
practice in challenging specific situations, students can
evaluate the effectiveness of meditation practices as a stress
management tool; however, a nonmedical intervention
group of students is likely to be unaffected by these in-
frequent events.

It should also be noted that despite the widespread
adoption of the blind method, assessing perceived im-
provement in students’ psychological distress and well-being
is a complex issue because the assessments were conducted
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by students themselves. As such, they are subjective, even
when considering the heterogeneity of the questionnaire
tools used to validate such assessments. It should also be
considered that in the psychological context, no measure can
fully define the complexity of behavior in the real world, and
measures of abstract mental constructions can only provide
an indirect assessment. The psychological questionnaire
instruments in the included studies involved self-reporting
by students; therefore, the potential bias caused by self-
reporting, for example, social desirability bias, could not be
controlled for. However, given that the instruments used to
measure quality of life in the analyzed studies were all
psychometrically sound, this limitation is unlikely to be
serious. Egger’s test funnel plot ruled out the probability of
publication bias.

This meta-analysis has some limitations. Owing to our
research design, we only included RCTs that were published
in English; therefore, there is a possibility that some im-
portant, high-quality findings that were not published in
English may not have been included. Moreover, the quality
of the included RCTs was generally adequate; however,
though there was no indication of publication bias, the low
number of studies decreases the reliability of this result.
Given the small sample size of the included RCTs, high-
quality, large-scale clinical studies are needed to provide
turther evidence in the future. Multicenter studies with large
samples are required to explore standardized intervention
protocols, MBSR practitioners’ professional knowledge, the
inconsistent design of MBSR protocols (frequency, intensity,
content, and duration), the heterogeneity of control groups,
and university students’ physical and sociological charac-
teristics. These factors may greatly affect the clinical sig-
nificance of MBSR in terms of the average effect of the
intervention on university students’ overall quality of life.
These clinical and methodological factors may, conse-
quently, have affected the reliability of the conclusions
drawn in extant research.

The effects and influences of mindfulness decompression
psychological interventions on psychological outcomes,
quality of life, emotional habits, and behavioral disorder
symptoms among university students remain unclear. In-
tervention elements, such as the environment of mindful-
ness decompression psychological intervention in colleges
and universities, university students’ mindfulness commu-
nication and expression abilities, the level of language
communication, and the standardized implementation
guidelines for different intervention subtypes require further
research. Future studies should aim to use larger samples,
different forms of mindfulness, and long-term follow-up.
They should also aim to obtain detailed information on
sociodemographic variables and the intermediary and reg-
ulatory variables of mindfulness decompression psycho-
logical interventions. All these factors need to be explored
further.
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