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Supplemental Materials Table 1. Databases and search terms and fields

Database Search String Search Fields

PubMed mindful* AND meta-analy* all fields

CINAHL mindful* AND meta-analy* all fields

PsycINFO mindful* AND meta-analy* all fields

Scopus mindful* AND meta-analy* title, abstract, keywords
Web of Science mindful* AND meta-analy* all fields

Cochrane Database Systematic Reviews mindful®* AND meta-analy* title, abstract, keywords
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Supplemental Materials Table 2. Study-level characteristics for included meta-analyses

Study Treatment Focus  Comparison Population Condition k n
Anheyer (2017) MBSR/MBCT  Cond passive (TAU) NA low back pain 4 326
Anheyer (2019) MBSR/MBCT  Cond passive (TAU) NA tension-type headache/ 5 195
migraines
Bawa (2015) MBIs Cond passive, active NA chronic pain 9 453
Bohlmeijer (2010) MBSR Cond passive (waitlist) NA adults with a chronic 4
medical disease
Chen (2019) MBIs Pop passive (waitlist, nursing or allied NA 4 624
TAU) health care
students
Chiesa (2011) MBCT Int, passive (TAU) NA depression 4 326
cond
Cillessen (2019) MBIs Cond passive, active NA cancer 29 3274
de Abreu Costa (2019) MBSR/MBCT  Cond  active (CBT) NA anxiety disorders 4 275
Cuijpers (2019) MBCT Int, passive (waitlist) NA depression 4

con
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Demarzo (2015)
Dunning (2019)

Galante (2013)
Goldberg (2018)

Goldberg (2019a)

Goldberg (2019b)

Goldberg (2020)

Goyal (2014)

Halladay (2019)

Haller (2017)

MBIs
MBIs

MBCT
MBIs

MBCT

MBIs

MBIs

MBIs

MBIs

MBSR/MBCT

Pop

Pop

Cond

Comp,
cond

Int,
cond

Comp,
out

Comp

Comp,
out

Pop

Cond,
int

passive, active
passive, active

passive (TAU)
passive (no
treatment), active
(minimal
treatment, non-
specific active,
specific active,
EBT)

specific active

passive, active

active (bona fide
treatments)

non-specific active
controls, specific
active controls

passive (waitlist),
active (various)
passive (TAU),
active
comparisons

primary care
patients
children/adoles
cents

NA

NA

NA

NA

NA

NA

post-secondary
students
NA

NA
NA

depression

various psychiatric
conditions

depression

various psychiatric
conditions

various psychiatric
conditions

clinical condition

NA

breast cancer

33

14

13

55

60

36

41

553

3666

307
1200

1046

4743

5627

2733

4211

1314
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Hedman-Lagerlof (2018)

Khoo (2019)

Kuyken (2016)

Lenz (2016)

Li (2017)

Li (2019)
Linardon (2019)
Martin (2018)
Norman (2019)
Pascoe (2017)
Phillips (2019)

Piet (2011)

Piet (2012)

MBIs Comp,
cond
MBSR Comp,
cond
MBCT Int,
cond
MBCT Int,
cond
MBIs Cond
MBSR Pop
MBIs Out

self-help MBIs Int

MBIs Out

MBIs Out

e-health MBIs Int,
pop

MBCT Cond,
int

MBSR/MBCT  Cond,
int

placebo, TAU,
active treatment,
other treatment

active (CBT)

active,
antidepressants

passive, active

active

passive
passive (waitlist)
active

passive
active
passive

passive

passive (waitlist,
TAU)

NA

NA

NA

NA

older adults
NA

NA

NA

NA
employees

NA

NA

common psychiatric

conditions

chronic pain

depression

depression

substance misuse
NA
NA
NA
NA

NA
NA

depression

cancer

19

21

31

12

10

1291

1842

892

2298

1456

330

386

435

352

959
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Rusch (2019)

Sanada (2016)
Schell (2019)

Spijkerman (2016)
Spinelli (2019)

Stratton (2017)

Strauss (2014)

Teleki (2010)

Visted (2015)

Wang (2018)

Zhang (2015)

MBIs

MBIs
MBSR

online MBIs
MBIs

online MBIs

MBIs

MBSR

Group-based
MBIs

MBIs

MBIs

Cond,
comp

Out
Cond,
int
Int
Pop

Int,
out

Cond

Int,

out

Out

Cond

Cond

non-specific active
controls, specific
active controls
passive

passive (no
treatment)

passive

passive (no
treatment,
waitlist), active
passive (waitlist)

passive (TAU,
waitlist), active
(CBT, exercise,
psychoeducation)
passive (waitlist)

passive (waitlist),
active

passive (TAU),
active (CBT,
psycheducation,
walking control,
HEP)

passive (waitlist)

NA

healthy adults
NA

NA

healthcare
professionals

employees

sleep disturbance

NA
cancer

NA
NA

NA

depression, anxiety

NA

NA

depression

cancer

18

10

19

12

12

72

11

1654

115
1571

1174

203

578

613

2901

764

746
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Zhang (2016) MBIs Cond passive (no NA breast cancer 5 737
treatment, TAU)

Note: MBI = mindfulness-based intervention; MBSR = mindfulness-based stress reduction; MBCT = mindfulness-based cognitive
therapy; Int = intervention focus; Cond = condition focus; Comp = comparison focus; Pop = population focus; TAU = treatment as
usual; CBT = cognitive-behavioral therapy; HEP = Health Enhancement Program; EBT = evidence-based treatment; k = number of
primary studies; n = number of participants; NA = not available.
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Supplemental Materials Table 3. Effect-size level characteristics for included meta-analyses
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Study Comparison  Outcome Timepoint  k n ES(d/g) 95% CI 12 Pub Bias FSN
Anheyer (2017) passive pain intensity post 4 326 0.48 [0.14, 0.81] 0 NA NA
Anheyer (2017) passive pain-related disability post 4 326 0.38 [-0.04, 0.81] 0 NA NA
Anheyer (2019) passive mindfulness post 4 157 0.24 [-0.08, 0.55] 0 NA NA
Anheyer (2019) passive pain intensity post 5 195 0.78 [0.11, 1.45] 79 NA NA
Bawa (2015) passive pain intensity post 4 104 0.38 [-0.01, 0.78] 0 NA NA
Bawa (2015) active pain intensity post 5 349 0.09 [-0.13,0.31] 0 NA NA
Bohlmeijer (2010) passive anxiety post 4 348 0.47 [0.11, 0.83] 53.95 NA NA
Chen (2019) passive depression post 4 624 0.39 [0.09, 0.68] 41 NA NA
Chiesa (2011) passive depression FU 4 326 0.66 [0.32,0.98] 39 no evidence NA
Cillessen (2019) active psychological distress post 4 410 0.09 [-0.11, 0.28] 0 NA NA
Cillessen (2019) active psychological distress post 5 518 0.15 [-0.02, 0.32] 0 NA NA
Cillessen (2019) active psychological distress FU 7 772 0.01 [-0.14, 0.15] 0 NA NA
Cillessen (2019) passive psychological distress FU 11 1435 0.3 [0.14, 0.45] 46.1 no evidence 74
Cillessen (2019) passive psychological distress post 20 2346 0.4 [0.29, 0.52] 38.9 no evidence 431
Cuijpers (2019) passive depression post 4 NA 0.49 [0.27,0.71] 0 NA NA
de Abreu Costa (2019) active internalizing symptoms  post 4 275 0.17 [-0.06, 0.39] 39.15 no evidence NA
Demarzo (2015) active combined mental post 4 NA -0.22 [-0.92, 0.48] 89 NA NA

health and quality of

life
Demarzo (2015) passive combined mental post 4 NA 1.22 [0.36, 2.07] 90 NA NA

health and quality of

life
Dunning (2019) passive all measures post 8 578 0.38 [0.24, 0.51] 61.5 NA NA
Dunning (2019) active all measures post 9 813 0.26 [0.15, 0.37] 64.57 NA NA
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Dunning (2019)
Dunning (2019)
Dunning (2019)
Dunning (2019)
Dunning (2019)
Dunning (2019)
Dunning (2019)
Dunning (2019)
Dunning (2019)
Dunning (2019)

Galante (2013)

Goldberg (2018)
Goldberg (2018)
Goldberg (2018)
Goldberg (2018)
Goldberg (2018)
Goldberg (2018)
Goldberg (2018)
Goldberg (2018)
Goldberg (2018)
Goldberg (2018)
Goldberg (2018)
Goldberg (2018)
Goldberg (2018)
Goldberg (2018)
Goldberg (2018)
Goldberg (2018)

active
passive
active
active
active
active
active
active
active

active

passive
active
active
active
active
passive
passive
passive
active
active
active
active
passive
passive
active
active

active

all measures

all measures
attention
anxiety/stress
executive functions
depression

all measures
negative behavior
social behavior

mindfulness

depression relapse
weight/eating
depression

anxiety

addiction
schizophrenia
depression
addiction
depression
addiction
weight/eating

pain

anxiety
weight/eating
depression
psychiatric symptoms

psychiatric symptoms

post
post
post
post
post
post
post
post
post
post

FU
post
FU
post
post
post
FU
post
post
FU
FU
post
post
post
FU
post
post

11
11
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N
0o

1136
1501
787
844
958
520
1762
580
708
600

307
437
1064
374
900
456
2369
149
762
900
437
946
472
226
762
410
2806

0.15
0.1
0.13
0.18
0.1
0.47
0.2
0.22
-0.07
0.42

0.65
0.08
0.04
0.15
0.27
0.5
0.55
0.35
0.38
0.38
0.18
0.03
0.89
0.79
0.35
0.35
-0.004

[0.09, 0.22]
[0.04, 0.16]
[-0.01, 0.28]
[0.05, 0.31]
[-0.03, 0.23]
[0.22,0.72]
[0.14, 0.26]
[-0.16, 0.59]
[-0.46, 0.31]
[0.16, 0.67]

[0.38, 0.89]
[-0.24, 0.39]
[-0.13, 0.20]
[-0.16, 0.46]
[0.02, 0.53]
[0.23, 0.76)
[0.25, 0.84]
[-0.06, 0.76]
[0.12, 0.64]
[0.00, 0.76]
[-0.16, 0.53]
[-0.20, 0.26]
[0.62, 1.17]
[0.44, 1.15]
[0.04, 0.67]
[0.09, 0.62]
[-0.15, 0.14]

65.46
67.99

5.1
28.92
67.08
74.79
79.14
44.9

15
18
46
60
69
72
73
74
79
81
82
83
62
65

NA

NA

no evidence
no evidence
no evidence
no evidence
no evidence
no evidence
no evidence

yes, unclear
direction
no evidence

no evidence
no evidence
no evidence
no evidence
no evidence
no evidence
no evidence
no evidence
no evidence
no evidence
no evidence
no evidence
no evidence
no evidence
no evidence

no evidence

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
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Goldberg (2018)
Goldberg (2018)
Goldberg (2018)

Goldberg (2018)
Goldberg (2018)
Goldberg (2018)
Goldberg (2018)
Goldberg (2018)
Goldberg (2018)
Goldberg (2018)
Goldberg (2018)
Goldberg (2018)
Goldberg (2018)
Goldberg (2018)
Goldberg (2018)
Goldberg (2018)

Goldberg (2019a)
Goldberg (2019a)

Goldberg (2019b)
Goldberg (2019b)

active
passive

active
active
active
active
active
active
active
passive
passive
passive
active
passive
passive
active

active

active

active

active

psychiatric symptoms
psychiatric symptoms

depression

anxiety

pain

psychiatric symptoms
psychiatric symptoms
psychiatric symptoms
smoking cessation
depression

pain

pain

psychiatric symptoms
schizophrenia
psychiatric symptoms
psychiatric symptoms

depression

depression
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FU
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post

FU

FU
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post
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FU

FU
post

29
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10

30

24

12

15
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42

19
30

3810
5748
1064

362

946

557

557

410

587

2369

1534

1534

2806

456

5748

3810

447
324

2020
2863

0.29
0.5
-0.01

-0.18

0.18

0.38

0.37

0.52

0.42

0.59

0.45

0.48

0.09

1.18

0.55

0.23

0.002
0.26

0.18
0.25

[0.13,0.45]
[0.36, 0.65]
[-0.19, 0.16]

[-0.41, 0.06]
[-0.07, 0.44]
[-0.05, 0.82]
[0.03, 0.71]
[0.05, 0.99]
[0.20, 0.64]
[0.46, 0.73]
[0.30, 0.60]
[0.19, 0.78]
[-0.14, 0.33]
[0.71, 1.65]
[0.47, 0.63]
[0.12, 0.34]

[-0.43, 0.44]
[-0.24, 0.75]

[0.06, 0.30]
[0.11, 0.38]

72
80

38

51

12

33

73

11

35

46

54

67

97

58

61

65.34
59.31

42.71
59.85

no evidence
no evidence

yes, effect size
increased

yes, effect size
increased

yes, effect size
increased

yes, effect size
increased

yes, effect size
increased

yes, effect size
increased

yes, effect size
reduced

yes, effect size
reduced

yes, effect size
reduced

yes, effect size
reduced

yes, effect size
reduced

yes, effect size
reduced

yes, effect size
reduced

yes, effect size
reduced

no evidence

yes, effect size
reduced
no evidence

no evidence

NA
NA
NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
NA
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0.27
0.16

0.52

0.52

0.37

0.1

0.13
0.33
0.38
0.3
0.22
0.23
-0.04
-0.13
0.08
0.49
0.23
0.28
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0.34
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0.21
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[-0.14, 0.67]
[0.07,0.24]
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[0.20, 0.84]
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[-0.08, 0.28]

[0.03, 0.23]
[0.03, 0.62]
[0.12, 0.64]
[0.00, 0.59]
[0.02, 0.43]
[0.05, 0.42]
[-0.22, 0.13]
[-0.34, 0.08]
[-0.16, 0.30]
[0.30, 0.68]
[0.05, 0.40]
[0.14, 0.43]
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yes, effect size
increased

yes, effect size
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yes, effect size
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Hedman-Lagerlof
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)
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0.97
0.54
0.76
0.63
0.31

0.33
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Schell (2019) passive depression FU 7 1097 0.32 [0.06, 0.58] NA NA NA
Spijkerman (2016) passive stress post 7 1174 0.54 [0.27,0.82] 85.18 NA NA
Spinelli (2019) passive mindfulness FU 7 NA 0.34 [0.17, 0.52] 0 NA NA
Spinelli (2019) active overall post 9 NA 0.22 [0.03,0.42] 0 NA NA
Stratton (2017) passive stress FU 4 215 0.32 [-0.09, 0.73] 0 NA NA
Strauss (2014) active depression, anxiety post 5 211 -0.03 [-0.54, 0.48] 68 NA NA
Strauss (2014) passive depression, anxiety post 7 367 1.03 [0.40, 1.66] 87 NA NA
Teleki (2010) passive psychological outcomes post 6 197 0.66 [0.37,0.96] NA NA NA
Teleki (2010) passive psychological outcomes post 5 320 0.34 [0.11, 0.57] NA NA NA
Teleki (2010) passive psychological outcomes post 12 613 0.54 [0.33,0.75] NA yes, effect size NA
reduced
Visted (2015) active mindfulness post 12 NA 0.1 [-0.05, 0.26] NA NA NA
Visted (2015) passive mindfulness post 16 NA 0.47 [0.23, 0.70] NA NA NA
Wang (2018) active depression post 8 475 0.24 [-0.16, 0.64] 75 no evidence NA
Wang (2018) passive depression post 4 247 1.27 [0.66, 1.88] 77 yes, unclear NA
direction
Zhang (2015) passive anxiety post 4 406 0.25 [-0.28, 0.77] 0 NA NA
Zhang (2015) passive depression post 4 406 0.6 [0.38, 0.81] 0 NA NA
Zhang (2015) passive anxiety post 4 520 1 [-0.04, 2.03] 95.86 NA NA
Zhang (2015) passive depression post 4 520 1.05 [-0.22, 2.31] 97.13 NA NA
Zhang (2016) passive anxiety post 4 681 0.31 [0.16, 0.46] 18 NA NA
Zhang (2016) passive depression post 5 737 1.13 [0.41, 1.85] 95 NA NA

Note: ES = effect size; Cl = confidence interval; FSN = fail-safe N; NA = not available; FU = follow-up; k = number of studies; n =
number of participants.
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Supplemental Materials Table 4. PICOS subcategories

PICOS Subcategory Description in meta-analyses
category
Population  Children Children/adolescents
Population  Adults Adults, employees, healthcare professionals, healthy adults,
non-clinical community volunteers, nursing or allied health care
students, older adults, post-secondary students
Population  Older adults Older adults
Population Employees Employees, healthcare professionals
Population Healthcare workers and Healthcare professionals, nursing or allied health care students
healthcare trainees
Population  Students Nursing or allied health care students, post-secondary students
Problem Psychiatric condition Addiction, anxiety, anxiety disorders, chronic headache, chronic
pain, common psychiatric conditions, depression, depression,
anxiety, depression with three or more previous episodes,
depression, anxiety, low back pain, pain, psychiatric conditions,
schizophrenia, sleep disturbance, smoking, substance misuse,
various psychiatric disorders, weight/eating disorders
Problem Physical health condition Chronic medical disease, breast cancer, cancer, chronic
headache, chronic pain, low back pain, medical diagnoses, mixed
cancer, pain, weight/eating
Problem Cancer Breast cancer, cancer, mixed cancer
Problem Pain conditions Chronic headache, chronic pain, pain, low back pain
Problem Eating and weight-related  Weight/eating disorders
conditions
Problem Schizophrenia and Schizophrenia
psychotic disorders
Problem Anxiety Anxiety, anxiety disorders
Problem Depression Depression, depression in remission, depression with three or
more previous episodes
Problem Depression in remission Depression in remission
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Problem

Problem

Intervention
Intervention
Intervention
Intervention
Intervention
Comparison
Comparison

Comparison

Comparison
Outcome

Outcome
Outcome

Outcome

Outcome
Outcome
Outcome

Outcome

Substance use
Smoking

MBIs

MBSR

MBCT
MBSR/MBCT
mHealth
Passive

Active

Specific active

Evidence-based treatment
Psychological symptoms

Stress
Physical health symptoms

Physiology

Well-being
Mindfulness
Objective measures

Sleep

Addiction, substance misuse

Smoking

various MBls

MBSR

MBCT

MBSR/MBCT

e-health MBIs, online MBIs, self-help MBIs

Waitlist, no treatment, treatment-as-usual, usual care
Antidepressants, attention placebo, bona fide treatment
comparison, CBT, competing intervention, placebo
Antidepressants, bona fide treatment comparison, CBT,
competing intervention

Antidepressants, CBT

Addiction, anxiety, anxiety/stress, body image concerns, craving,
depression, depression, anxiety, depression relapse, disordered
eating behaviors, internalizing symptoms, negative behavior,
psychiatric symptoms, psychological distress, schizophrenia,
sleep, sleep quality, smoking cessation, stress, substance misuse,
weight/eating

Anxiety/stress, psychological distress, stress

Pain, pain intensity, pain-related disability, physical functioning,
sleep, sleep quality

C-reactive protein, diastolic blood pressure, IL-6, resting heart
rate, ambulatory heart rate, systolic blood pressure

Quality of life

Mindfulness

Ambulatory heart rate, attention, c-reactive protein, cortisol,
diastolic blood pressure, executive functions, IL-6, resting heart
rate, systolic blood pressure

Sleep, sleep quality, total sleep time
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Note: CBT = cognitive behavior therapy; IL-6 = interleukin-6; MBI = mindfulness-based intervention; MBSR = mindfulness-based
stress reduction; MBCT = mindfulness-based cognitive therapy.
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Supplemental Materials Table 5. Post-treatment comparisons with specific active controls across PICOS

PICOS Subcategory kai ESai  ESa Min  ES, Max Rep Study Krep Nrep ESrep  95% Clrep  1%ep
Population Children 1 1 0.26 0.26 Dunning (2019) 9 813 0.26 0.15,0.37 64.57
Population Adults 13 28 -0.18 0.63 Goldberg (2020) 58 5627 0.13 0.03,0.23 69.7
Population Older adults NA NA NA NA NA NA NA NA NA NA
Population Employees 0.22 0.22 Spinelli (2019) 9 NA 0.22 0.03,042 O
Population Healthcare 0.22 0.22 Spinelli (2019) 9 NA 0.22 0.03,042 O
Population Students NA NA NA NA NA NA NA NA NA NA
Problem Psychiatric 12 27 -0.18 0.63 Goldberg (2020) 58 5627 0.13 0.03,0.23 69.7
Problem Physical 3 6 -0.02 0.24 Khoo (2019) 17 1221 0.02 -0.53,0.59 NA
Problem Cancer 1 1 0.09 0.09 Cillessen (2019) 4 410 0.09 -0.11,0.28 O
Problem Pain 2 4 -0.02 0.24 Khoo (2019) 17 1221 0.02 -0.53,0.59 NA
Problem Weight/eating 1 1 0.08 0.08 Goldberg (2018) 5 437 0.08 -0.24,0.39 0
Problem Psychotic NA NA NA NA NA NA NA NA NA NA
Problem Anxiety 2 3 -0.18 0.17 Goldberg (2018) 5 362 -0.18 -0.41,0.06 38
Problem Depression 4 5 -0.01 0.54 Lenz (2016) 16 NA 0.54 0.36,0.73 46.15
Problem MDD relapse  NA NA NA NA NA NA NA NA NA NA
Problem Substanceuse 2 4 0.27 0.63 Goldberg (2018) 7 900 0.27 0.02,0.53 18
Problem Smoking 1 1 0.42 0.42 Goldberg (2018) 4 587 0.42 0.20,0.64 11
Interv Various MBIs 12 25 -0.18 0.63 Goldberg (2020) 58 5627 0.13 0.03,0.23 69.7
Interv MBSR 1 3 -0.02 0.24 Khoo (2019) 17 1221 0.02 -0.53,0.59 NA
Interv MBCT 2 2 0.002 0.54 Lenz (2016) 16 NA 054 0.36,0.73 46.15
Interv MBSR/MBCT 4 6 -0.02 0.54 Khoo (2019) 17 1221 0.02 -0.53,0.59 NA
Interv mHealth 1 1 0.32 0.32 Martin (2018) 4 386 0.32 -0.01,0.66 63
Outcome  Psych sx 14 25 -0.18 0.63 Goldberg (2020) 58 5627 0.13 0.03,0.23 69.7
Outcome  Stress 1 1 0.09 0.09 Cillessen (2019) 4 410 0.09 -0.11,0.28 O
Outcome  Phys sx 3 4 -0.03 0.03 Khoo (2019) 17 1221 0.02 -0.53,0.59 NA
Outcome  Physiology NA NA NA NA NA NA NA NA NA NA
Outcome  Well-being NA NA NA NA NA NA NA NA NA NA
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Outcome  Mindfulness 2 2 0.1 0.25 Goldberg (2019b) 30 2863 0.25 0.11,0.38 59.85
Outcome Objective NA NA NA NA NA NA NA NA NA NA
Outcome Sleep 1 1 -0.03 -0.03 Rusch (2019) 7 716 -0.03 -0.49,0.43 88

Note: PICOS = populations, problems, interventions, comparisons, outcomes, and study design; Subcategory = PICOS subcategory;
ks = number of meta-analyses providing effect size for PICOS subcategory; Min = minimum effect size for subcategory; ES,, Max =
maximum effect size for subcategory; Rep Study = meta-analysis that included the effect size based on the largest number of studies
for PICOS subcategory; k.e,= number of studies in representative effect size; n..,= number of participants for representative effect
size; ES,ep= representative effect size; 95% Cl,,= confidence interval for representative effect size; 1%.,= heterogeneity for
representative effect size; NA = not available; sx = symptoms; MDD = major depressive disorder; MBI = mindfulness-based
intervention; MBSR = mindfulness-based stress reduction; MBCT = mindfulness-based cognitive therapy; mHealth = mobile health;
Phys = physical; Psych = psychiatric; Interv = intervention.
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Supplemental Materials Table 6. Follow-up comparisons with specific active controls across PICOS

PICOS Subcategory kai ESai  ESa Min  ES, Max Rep Study Krep Nrep ESrep  95% Clrep  1%ep
Population Children NA NA NA NA NA NA NA NA NA NA
Population Adults 5 13 -0.14 0.38 Goldberg (2018) 29 3810 0.29 0.13,0.45 72
Population Older adults NA NA NA NA NA NA NA NA NA NA
Population Employees NA NA NA NA NA NA NA NA NA NA
Population Healthcare NA NA NA NA NA NA NA NA NA NA
Population Students NA NA NA NA NA NA NA NA NA NA
Problem Psychiatric 6 14 -0.14 0.38 Goldberg (2018) 29 3810 0.29 0.13,0.45 72
Problem Physical 1 2 0.18 0.18 Goldberg (2018) 8 946 0.18 -0.07,0.44 51
Problem Cancer NA NA NA NA NA NA NA NA NA NA
Problem Pain 1 0.18 0.18 Goldberg (2018) 8 946 0.18 -0.07,0.44 51
Problem Weight/eating 1 0.18 0.18 Goldberg (2018) 5 437 0.18 -0.16,0.53 74
Problem Psychotic NA NA NA NA NA NA NA NA NA NA
Problem Anxiety NA NA NA NA NA NA NA NA NA NA
Problem Depression 6 0.04 0.35 Goldberg (2018) 7 1064 0.04 -0.13,0.20 O
Problem MDD relapse 2 0.16 0.17 Kuyken (2016) 5 892 0.16 0.01,0.31 O
Problem Substance use 1 0.38 0.38 Goldberg (2018) 4 900 0.38 0.00,0.76 73
Problem Smoking NA NA NA NA NA NA NA NA NA NA
Interv Various MBIs 3 10 -0.14 0.38 Goldberg (2018) 29 3810 0.29 0.13,0.45 72
Interv MBSR NA NA NA NA NA NA NA NA NA NA
Interv MBCT 3 4 0.16 0.26 Lenz (2016) 7 NA 0.16 0.01,030 O
Interv MBSR/MBCT 3 4 0.16 0.26 Lenz (2016) 7 NA 0.16 0.01,030 O
Interv mHealth NA NA NA NA NA NA NA NA NA NA
Outcome  Psych sx 6 12 -0.14 0.38 Goldberg (2018) 29 3810 0.29 0.13,0.45 72
Outcome  Stress NA NA NA NA NA NA NA NA NA NA
Outcome  Phys sx 2 2 -0.14 0.18 Goldberg (2018) 8 946 0.18 -0.07,0.44 51
Outcome  Physiology NA NA NA NA NA NA NA NA NA NA
Outcome  Well-being NA NA NA NA NA NA NA NA NA NA
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Outcome  Mindfulness 1 1 0.1 0.1 Goldberg (2019b) 13 1430 0.1 -0.08,0.28 58.54
Outcome Objective NA NA NA NA NA NA NA NA NA NA
Outcome Sleep 1 1 -0.14 -0.14 Rusch (2019) 4 527 -0.14 -0.62,0.34 84

Note: PICOS = populations, problems, interventions, comparisons, outcomes, and study design; Subcategory = PICOS subcategory;
ks = number of meta-analyses providing effect size for PICOS subcategory; Min = minimum effect size for subcategory; ES,, Max =
maximum effect size for subcategory; Rep Study = meta-analysis that included the effect size based on the largest number of studies
for PICOS subcategory; k.e,= number of studies in representative effect size; n..,= number of participants for representative effect
size; ES,ep= representative effect size; 95% Cl,,= confidence interval for representative effect size; 1%.,= heterogeneity for
representative effect size; NA = not available; sx = symptoms; MDD = major depressive disorder; MBI = mindfulness-based
intervention; MBSR = mindfulness-based stress reduction; MBCT = mindfulness-based cognitive therapy; mHealth = mobile health;
Phys = physical; Psych = psychiatric; Interv = intervention.
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Supplemental Materials Table 7. Post-treatment comparisons with evidence-based treatments across PICOS

PICOS Subcategory kai ESai  ESa Min  ES, Max Rep Study krep Nrep ESrep  95% Cliep  1%rep
Population Children NA NA NA NA NA NA NA NA NA NA
Population Adults 2 7 -0.18 0.42 Goldberg (2018) 28 2806 -0.004 -0.15,0.14 65
Population Older adults NA NA NA NA NA NA NA NA NA NA
Population Employees NA NA NA NA NA NA NA NA NA NA
Population Healthcare NA NA NA NA NA NA NA NA NA NA
Population Students NA NA NA NA NA NA NA NA NA NA
Problem Psychiatric 3 8 -0.18 0.42 Goldberg (2018) 28 2806 -0.004 -0.15,0.14 65
Problem Physical 1 3 -0.02 0.24 Khoo (2019) 17 1221 0.02 -0.53,0.59 NA
Problem Cancer NA NA NA NA NA NA NA NA NA NA
Problem Pain 1 3 -0.02 0.24 Khoo (2019) 17 1221 0.02 -0.53,0.59 NA
Problem Weight/eating NA NA NA NA NA NA NA NA NA NA
Problem Psychotic NA NA NA NA NA NA NA NA NA NA
Problem Anxiety 2 2 -0.18 0.17 Goldberg (2018) 5 362 -0.18 -0.41,0.06 38
Problem Depression 1 1 -0.01 -0.01 Goldberg (2018) 10 1064 -0.01 -0.19,0.16 O
Problem MDD relapse  NA NA NA NA NA NA NA NA NA NA
Problem Substanceuse NA NA NA NA NA NA NA NA NA NA
Problem Smoking 1 1 0.42 0.42 Goldberg (2018) 4 587 0.42 0.20,0.64 11
Interv VariousMBIs 1 4 -0.18 0.42 Goldberg (2018) 28 2806 -0.004 -0.15,0.14 65
Interv MBSR 1 3 -0.02 0.24 Khoo (2019) 17 1221 0.02 -0.53,0.59 NA
Interv MBCT NA NA NA NA NA NA NA NA NA NA
Interv MBSR/MBCT 2 4 -0.02 0.24 Khoo (2019) 17 1221 0.02 -0.53,0.59 NA
Interv mHealth NA NA NA NA NA NA NA NA NA NA
Outcome  Psych sx 3 6 -0.18 0.42 Goldberg (2018) 28 2806 -0.004 -0.15,0.14 65
Outcome  Stress NA NA NA NA NA NA NA NA NA NA
Outcome  Phys sx 1 2 -0.02 0.02 Khoo (2019) 17 1221 0.02 -0.53,0.59 NA
Outcome  Physiology NA NA NA NA NA NA NA NA NA NA
Outcome  Well-being NA NA NA NA NA NA NA NA NA NA
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Outcome Mindfulness NA NA NA NA NA NA NA NA NA NA
Outcome Objective NA NA NA NA NA NA NA NA NA NA
Outcome Sleep NA NA NA NA NA NA NA NA NA NA

Note: PICOS = populations, problems, interventions, comparisons, outcomes, and study design; Subcategory = PICOS subcategory;
ks = number of meta-analyses providing effect size for PICOS subcategory; Min = minimum effect size for subcategory; ES,, Max =
maximum effect size for subcategory; Rep Study = meta-analysis that included the effect size based on the largest number of studies
for PICOS subcategory; k.e,= number of studies in representative effect size; n..,= number of participants for representative effect
size; ES,ep= representative effect size; 95% Cl,,= confidence interval for representative effect size; 1%.,= heterogeneity for
representative effect size; NA = not available; sx = symptoms; MDD = major depressive disorder; MBI = mindfulness-based
intervention; MBSR = mindfulness-based stress reduction; MBCT = mindfulness-based cognitive therapy; mHealth = mobile health;
Phys = physical; Psych = psychiatric; Interv = intervention.
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Supplemental Materials Table 8. Follow-up comparisons with evidence-based treatments across PICOS

PICOS Subcategory kai ESai  ESa Min  ES, Max Rep Study Krep Nrep ESrep 95% Clrep  12rep
Population Children NA NA NA NA NA NA NA NA NA NA
Population Adults 2 3 0.04 0.17 Goldberg (2018) 15 2806 0.09 -0.14,0.33 67
Population Older adults NA NA NA NA NA NA NA NA NA NA
Population Employees NA NA NA NA NA NA NA NA NA NA
Population Healthcare NA NA NA NA NA NA NA NA NA NA
Population Students NA NA NA NA NA NA NA NA NA NA
Problem Psychiatric 2 3 0.04 0.17 Goldberg (2018) 15 2806 0.09 -0.14,0.33 67
Problem Physical NA NA NA NA NA NA NA NA NA NA
Problem Cancer NA NA NA NA NA NA NA NA NA NA
Problem Pain NA NA NA NA NA NA NA NA NA NA
Problem Weight/eating NA NA NA NA NA NA NA NA NA NA
Problem Psychotic NA NA NA NA NA NA NA NA NA NA
Problem Anxiety NA NA NA NA NA NA NA NA NA NA
Problem Depression 2 2 0.04 0.17 Goldberg (2018) 7 1064 0.04 -0.13,0.20 O
Problem MDD relapse 1 1 0.17 0.17 Kuyken (2016) 4 637 0.17 0.01,035 O
Problem Substanceuse NA NA NA NA NA NA NA NA NA NA
Problem Smoking NA NA NA NA NA NA NA NA NA NA
Interv VariousMBIs 1 2 0.04 0.09 Goldberg (2018) 15 2806 0.09 -0.14,0.33 67
Interv MBSR NA NA NA NA NA NA NA NA NA NA
Interv MBCT 1 1 0.17 0.17 Kuyken (2016) 4 637 0.17 0.01,035 O
Interv MBSR/MBCT 1 1 0.17 0.17 Kuyken (2016) 4 637 0.17 0.01,035 O
Interv mHealth NA NA NA NA NA NA NA NA NA NA
Outcome  Psych sx 2 3 0.04 0.17 Goldberg (2018) 15 2806 0.09 -0.14,0.33 67
Outcome  Stress NA NA NA NA NA NA NA NA NA NA
Outcome  Phys sx NA NA NA NA NA NA NA NA NA NA
Outcome  Physiology NA NA NA NA NA NA NA NA NA NA
Outcome  Well-being NA NA NA NA NA NA NA NA NA NA
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Outcome Mindfulness NA NA NA NA NA NA NA NA NA NA
Outcome Objective NA NA NA NA NA NA NA NA NA NA
Outcome Sleep NA NA NA NA NA NA NA NA NA NA

Note: PICOS = populations, problems, interventions, comparisons, outcomes, and study design; Subcategory = PICOS subcategory;
ks = number of meta-analyses providing effect size for PICOS subcategory; Min = minimum effect size for subcategory; ES,, Max =
maximum effect size for subcategory; Rep Study = meta-analysis that included the effect size based on the largest number of studies
for PICOS subcategory; k.e,= number of studies in representative effect size; n..,= number of participants for representative effect
size; ES,ep= representative effect size; 95% Cl,,= confidence interval for representative effect size; 1%.,= heterogeneity for
representative effect size; NA = not available; sx = symptoms; MDD = major depressive disorder; MBI = mindfulness-based
intervention; MBSR = mindfulness-based stress reduction; MBCT = mindfulness-based cognitive therapy; mHealth = mobile health;
Phys = physical; Psych = psychiatric; Interv = intervention.
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Supplemental Materials Table 9. Results of moderator tests

# of
Moderator tests

#

significant Description

Study quality 29

Dosage 13

Participant 13
characteristics

Comparison type 12

MBI type 3

Analysis type 1
Researcher allegiance 1
Therapist experience 1

4

0
1
0

Smaller effects in studies using non-self-report measures (1 test; Goldberg et al., 2018), smaller
effects in high quality studies (1 test; Bohlmeijer et al., 2010), larger effects in studies with high
risk of bias (1 test; Dunning et al., 2019), larger effects in low quality studies (1 test; Goldberg et
al., 2019a), no association with blind outcome assessment (1 test; de Abreu Costa et al., 2019),
no association with non-self-report measures (9 tests; Goldberg et al., 2018), no association with
use of intent-to-treat analyses (10 tests; Goldberg et al., 2018), no association with study quality
(5 tests; Goldberg et al., 2019a; Halladay et al., 2019)

Larger effects with longer interventions (Halladay et al., 2019), no association with intervention
length (12 tests; Dunning et al., 2019; Halladay et al., 2019)

Larger effects with lower age (2 tests; Dunning et al., 2019; Lenz et al., 2016), smaller effects with
higher percentage female (1 test; de Abreu Costa et al., 2019), larger effects in studies conducted
in Asia or South African versus elsewhere (1 test; Lenz et al., 2016), no association with age (2
tests; de Abreu Costa et al., 2019; Lenz et al., 2016), no association with depression inclusion
criteria (2 tests; Goldberg et al., 2019a), no association with gender (2 tests; Lenz et al., 2016), no
association with country of origin (1 test; Lenz et al., 2016), no association with treatment setting
(2 tests; Lenz et al., 2016)

Larger effects with non-evidence-based treatment comparisons (1 test; Goldberg et al., 2020), no
association with time matching (10 tests; Goldberg et al., 2018), no association with type of
active comparison (1 test; Lenz et al., 2016)

Larger effects with MBCT versus MBSR (2 tests; Halladay et al., 2019), no difference between
MBSR and MBCT (1 test; de Abreu Costa et al., 2019)

No association with analysis method (e Abreu Costa et al., 2019)

Researcher allegiance to MBIs associated with larger effects (1 test; Goldberg et al., 2020)

No association with therapist experience (de Abreu Costa et al., 2019)

Note: MBI = mindfulness-based intervention; MBSR = mindfulness-based stress reduction; MBCT = mindfulness-based cognitive

therapy; # = number.
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Supplemental Materials Figure 10. Publication bias assessment methods.

Method k Studies

Egger's test, funnel plot, 13  de Abreu Costa (2019), Wang (2018), Dunning (2019), Lenz (2016), Chiesa (2011), Galante (2013), Li

and/or trim-and-fill (2017), Piet (2012), Visted (2015), Goldberg (2019a), Goldberg (2018), Goldberg (2019b), Teleki
(2010)

Fail-safe N 6 Wang (2018), Cillessen (2019), Piet (2012), Visted (2015), Goldberg (2019) CBT, Goldberg (2018)

None 31 Hedman-Lagerlof (2018), Martin (2018), Norman (2019), Sanada (2016), Spinelli (2019), Zhang

(2015), Zhang (2018), Anheyer (2019), Anheyer (2017), Haller (2017), Halladay (2019), Li (2019),
Kuyken (2016), Schell (2019), Goyal (2014), Pascoe (2017), Bawa (2015), Zhang (2016), Piet (2011),
Bohlmeijer (2010), Cuijpers (2019), Goldberg (2020), Phillips (2019), Spijkerman (2016), Stratton
(2017), Strauss (2014), Demarzo (2015), Chen (2019), Linardon (2019), Rusch (2019), Khoo (2019)

Note: Some meta-analyses included both trim-and-fill-based methods and fail-safe N. k = number of meta-analyses.
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Supplemental Materials Table 11. Risk of bias reporting

Method k Studies

Cochrane tool 18  de Abreu Costa (2019), Dunning (2019), Hedman-Lagerl6f (2018), Martin (2018), Norman (2019),
Sanada (2016), Spinelli (2019), Zhang (2015), Anheyer (2019), Anheyer (2017), Haller (2017),
Halladay (2019), Li (2019), Kuyken (2016), Cillessen (2019), Schell (2019), Wang (2018), Goyal
(2014)

GRADE 5 Cillessen (2019), Schell (2019), Wang (2018), Pascoe (2017), Bawa (2015)

Jadad 4 Wang (2018), Zhang (2016), Piet (2011), Goldberg (2019a)

Methods Guide for 2 Goyal (2014), Rusch (2019)

Conducting

Comparative

Effectiveness Reviews

Methodological Quality 1 Li (2017)

Rating Scale

Quality Assessment Tool 2 Chen (2019), Linardon (2019)

for Quantitative Studies

US Preventive Services 1 Khoo (2018)

Task Force Quality
Rating Criteria

Note: GRADE = Grading of Recommendations Assessment Development and Evaluation. k = number of meta-analyses.
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Supplemental Materials Table 12. Cochrane risk of bias coding.

RS AC BpP BO 1D SR OB
Study L L u L u H L u H L u H L U H L u H
Anheyer (2017) 100 O 0 75 25 0 O 50 50 25 25 50 75 0 25 75 0 25 75 0 25
Anheyer (2019) 20 60 20 40 40 20 O 80 20 20 60 20 60 20 20 60 O 40 80 O 20
Cillessen (2019) 62 34 3 41 55 3 7 69 24 31 62 7 76 21 3 59 0 41 NA NA NA
de Abreu Costa (2019) 50 40 10 50 40 10 50 40 10 50 40 10 20 0 80 80 O 20 80 10 10
Dunning (2019) 32 62 6 44 41 15 18 47 35 18 47 35 35 59 6 53 23 24 NA NA NA
Goyal (2014) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Halladay (2019) 100 O 0 46 0 54 10 O 90 10 0 90 50 0 50 98 O 2 95 0 5
Haller (2017) 55 44 0 44 5 0 O 89 11 44 56 0 100 O 0 0 22 78 8 11 O
Hedman-Lagerléf (2018) 58 42 0 27 68 5 NA  NA NA 47 12 41 63 6 31 8 5 11 NA NA NA
Kuyken (2016) 100 O 0 100 O 0 O 0 100 O 0 100 100 O 0 100 O 0 100 O 0
Li (2019) 50 50 O 25 75 0 O 100 O 50 50 O 50 25 25 0 100 O 0 100 O
Martin (2018) 75 25 O 0 100 O 75 25 0 100 O 0 75 25 0 100 O 0 NA NA NA
Norman (2019) 25 75 0 25 75 0 100 O 0 0 0 100 50 25 25 25 75 O 100 O 0
Sanada (2016) 25 75 0 25 75 0 50 50 0 NA NA NA 50 50 0 NA NA NA NA NA NA
Schell (2019) 50 50 O 40 60 0 O 0 100 O 0 100 60 20 20 10 60 30 80 O 20
Spinelli (2019) 60 35 5 0 95 5 0 0 100 O 95 5 42 27 31 13 87 O 63 11 26
Wang (2018) 91 9 0 36 0 63 9 0 91 45 0 55 82 0 18 100 O 0 0 100 O
Zhang (2015) 100 O 0 100 O 0 33 O 67 33 50 17 100 O 0 100 O 0 100 O 0

Note: L = low risk for bias; U = unclear risk for bias; H = high risk for bias; NA = not available; RS = randomization sequence

generation; AC = allocation concealment; BP = blinding of personnel and participants; BO = blinding of outcome assessor; ID =
incomplete data; SR = selective reporting; OB = other bias. Dimensions based on Cochrane guidelines (Higgins & Green, 2008).
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Supplemental Materials Table 13. Adverse events reporting
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Finding k

Studies

Lack of reporting in primary studies 11

No evidence of increased risk 1
No SAE events 4
Mild AEs reported in MBI 1
AEs coded but not reported in meta-analysis 1
Lack of adverse reporting noted, unclear if coded 1
Lack of reporting in current meta-analysis as limitation 1

Bawa (2015), Cillesen (2019), Demarzo (2015), Galante (2013), Schell (2019),
Wang (2018), Anheyer (2019), Rusch (2019), Anheyer (2017), Haller (2017),
Kuyken (2016)

Rusch (2019), Kuyken (2016)

Anheyer (2019), Chiesa (2011), Anheyer (2017), Haller (2017)

Anheyer (2017)

de Abreu Costa (2019)

Li (2019)

Halladay (2019)

Note: AE = adverse event; SAE = serious adverse event; MBI = mindfulness-based intervention. k = number of meta-analyses.



Page 89 of 108

Running head: EMPIRICAL STATUS OF MINDFULNESS

References for included meta-analyses
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Supplemental Materials Figure 1. Clinical trials and meta-analyses appearing in PubMed

including the term “mindfulness.”
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Supplemental Materials Figure 3. Network figure of the 44 meta-analyses and their overlapping
studies. Each node represents a meta-analysis and each line represents one or more studies
that are shared between meta-analyses.
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Supplemental Materials Figure 4. Number of meta-analyses reporting effect sizes across PICOS
subcategories. Left panel reflects comparisons with passive controls and right panel reflects
comparisons with active controls. MBSR = mindfulness-based stress reduction; MBCT =
mindfulness-based cognitive therapy; mHealth = mobile health; Psych sx = psychiatric
symptoms; Phys = physical symptoms; Interv = intervention.
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Supplemental Materials Figure 6. Comparisons with specific active controls at follow-up based
on the largest number of studies. The size of each point is relative to the number of primary
studies it represents. MBSR = mindfulness-based stress reduction; MBCT = mindfulness-based
cognitive therapy; mHealth = mobile health; Psych sx = psychiatric symptoms; Phys = physical
symptoms; MDD = major depressive disorder; Pop = population; Interv = intervention.
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Supplemental Materials Figure 7. Comparisons with evidence-based treatments at post-
treatment based on the largest number of studies. The size of each point is relative to the
number of primary studies it represents. MBSR = mindfulness-based stress reduction; MBCT =
mindfulness-based cognitive therapy; mHealth = mobile health; Psych sx = psychiatric
symptoms; Phys = physical symptoms; Pop = population; Interv = intervention.
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Supplemental Materials Figure 8. Comparisons with evidence-based treatments at follow-up
based on the largest number of studies. The size of each point is relative to the number of
primary studies it represents. MBSR = mindfulness-based stress reduction; MBCT =
mindfulness-based cognitive therapy; Psych sx = psychiatric symptoms; MDD = major
depressive disorder; Pop = population; Interv = intervention.
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Supplemental Materials Figure 9. Estimates of heterogeneity for comparisons with passive
controls. The representative estimate for each PICOS (i.e., based on the largest number of
studies) is displayed as a red triangle. MBSR = mindfulness-based stress reduction; MBCT =
mindfulness-based cognitive therapy; mHealth = mobile health; Psych sx = psychiatric
symptoms; Phys = physical symptoms; Interv = intervention.
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Supplemental Materials Figure 10. Estimates of heterogeneity for comparisons with active
controls. The representative estimate for each PICOS (i.e., based on the largest number of
studies) is displayed as a red triangle. MBSR = mindfulness-based stress reduction; MBCT =
mindfulness-based cognitive therapy; mHealth = mobile health; Psych sx = psychiatric
symptoms; Phys = physical symptoms; Interv = intervention.
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Supplemental Materials Figure 11. Summary of Cochrane risk of bias assessment across 18
meta-analyses. Random seq = random sequence generation; Allocat Conceal = allocation
concealment; Blind Person/Partic = blinding of personnel and participants; Blind Outcome =
blinding of outcome assessment; Incomp Data = incomplete outcome data; Select Report =
selective reporting; Other = other bias.
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blinding of participants and personnel and blinding of outcome assessment. Green = low risk,
yellow = unclear risk, red = high risk.
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