Table S1: The research question and detailed selection criteria

Research question — Does probiotics administration decrease cortisol levels in the
participants?

Null Hypothesis (HO): Probiotics do not decrease cortisol levels

Alternative Hypothesis (H1): Probiotics decrease cortisol levels

Language: English

Inclusion Exclusion
Participants of all age groups. Animals, in vitro, or other non-human
No specific medical condition or studies

Participants | disorder requirement.

Studies involving the administration | Studies using prebiotics, synbiotics, or
of probiotics postbiotics without a specific focus on

Intervention Probiotic interventions can b.e . prob@otics. .

standalone or part of a combination | Studies where probiotics are part of a
therapy complex treatment regimen making it

challenging to isolate probiotic effects.
Studies with a control group that Exclude studies lacking a clear control
did not receive probiotics (placebo | or comparison group.

Comparison | or standard treatment). Yogurt or other fermented foods in
which specific probiotic organisms
were not identified.

Salivary/plasma/serum/urinary/fecal | Studies not assessing the effects of

Outcome cortisol probiotics

For the studies evaluating stress, the | Measurement taken during the follow-

samples analyzed just before or up period

after time point maximum stress are
Time point included. Also, the sample within or

at 30 min after waking up in case of

morning sample, or if only one

sample is taken, or Cmax

RCT Exclude non-randomized studies,
Study Geography-Global leyel ‘ obsgrvational studies, case reports,
Designs Date of Search- Published till reviews, and other non-RCT designs.

Language: Non-English




Table S2: Key words and the adjusted search terms as per searched electronic databases
[updated on 08/13/2024]

List of key concepts, synonyms, and acronyms

Probiotics, psychobiotics, prebiotics, synbiotics, lactobacillus, bifidobacterium,
saccharomyces, streptococcus, enterococcus, Propionibacterium, bacillus, lacticaseibacillus

Database

No.

Search Query

Results

Pubmed

#1

prebioticsfMeSH Terms] OR "prebiotic*"[Title/ Abstract]
OR "synbiotics"[MeSH Terms] OR
"synbiotic*"[Title/Abstract] OR "probiotics"[MeSH Terms]
OR "probiotic*"[Title/Abstract] OR
"bifidobacterium"[MeSH Terms] OR
"bifidobacter*"[Title/Abstract] OR "saccharomyces"[MeSH
Terms] OR "saccharomyc*"[Title/Abstract] OR
"streptococcus"[MeSH Terms] OR
"streptococc*"[Title/Abstract] OR "enterococcus"[MeSH
Terms] OR "enterococc*"[Title/Abstract] OR
"propionibacterium"[MeSH Terms] OR

"propionibacteri*"[ Title/Abstract] OR
"Lacticaseibacillus"[MeSH Terms] OR
"lacticaseibacill*"[Title/Abstract] OR "bacillus"[MeSH
Terms] OR "bacill*"[Title/Abstract] OR
"lactobacillus"[MeSH Terms] OR
"lactobacill*"[Title/Abstract] OR
"psychobiotic*"[Title/Abstract]

555,734

#2

hydrocortisone[MeSH Terms] OR "cortisol"[Title/Abstract]

107,394

#3

randomized controlled trial[Publication Type] OR
"controlled clinical trial"[Publication Type] OR
"randomized"[Title/Abstract] OR
"randomised"[Title/Abstract] OR "placebo"[Title/Abstract]
OR "drug therapy"[MeSH Subheading] OR
"randomly"[Title/Abstract] OR "trial"[Title/Abstract] OR
"groups"[Title/Abstract]

6,143,817

#4

#1 AND #2 AND #3

251

#5

#1 AND #2 AND #3 Filters: Humans

94

#6

#1 AND #2 AND #3 Filters: Humans, English

88

#1

("meta-analysis"[Publication Type] OR "systematic
review"[Publication Type] OR "review"[Publication Type])
Filter:English, Humans

6,670

#8

#6 NOT #7

88




EMBASE

#1

'prebiotic agent'/exp OR 'prebiotic*':ti,ab,kw OR 'synbiotic
agent'/exp OR 'synbiotic*':ti,ab,kw OR 'probiotic agent'/exp
OR 'probiotic*"ti,ab,kw OR 'Bifidobacterium'/exp OR
'bifidobacter®":ti,ab,kw OR 'Saccharomyces'/exp OR
'saccharomyc*":ti,ab,kw OR 'Streptococcus'/exp OR
'streptococc™®":ti,ab,kw OR 'Enterococcus'/exp OR
'enterococc*':ti,ab,kw OR 'Propionibacterium'/exp OR
'propionibacteri*':ti,ab,kw OR 'Lacticaseibacillus'/exp OR
'lacticaseibacill*":ti,ab,kw OR 'Bacillus'/exp OR
'bacill*":ti,ab,kw OR 'Lactobacillus'/exp OR
'lactobacill*':ti,ab,kw OR 'psychobiotic*"ti,ab,kw

719,176

#2

'hydrocortisone'/exp OR 'cortisol":ti,ab,kw

195,047

#3

'randomized controlled trial":it OR 'controlled clinical
trial:it OR 'randomized':ti,ab,kw OR 'randomised':ti,ab,kw
OR 'placebo':ti,ab,kw OR 'drug therapy' OR
'randomly':ti,ab,kw OR 'trial":ti,ab,kw OR 'groups':ti,ab,kw

10,292,486

#4

#1 AND #2 AND #3

1,321

#5

#1 AND #2 AND #3 Filters: Humans

1,063

#6

#1 AND #2 AND #3 Filters: Humans, English

1,001

#1

('meta-analysis':it OR 'systematic review':it OR 'review':it)

3,289,298

#8

#7 NOT #8

739

Scopus

#1

INDEXTERMS(prebiotics) OR TITLE-ABS(prebiotic*)
OR INDEXTERMS(synbiotics) OR TITLE-
ABS(synbiotic*) OR INDEXTERMS(probiotics) OR
TITLE-ABS(probiotic*) OR
INDEXTERMS(bifidobacterium) OR TITLE-
ABS(bifidobacter*) OR INDEXTERMS(saccharomyces)
OR TITLE-ABS(saccharomyc*) OR
INDEXTERMS(streptococcus) OR TITLE-
ABS(streptococc™) OR INDEXTERMS(enterococcus) OR
TITLE-ABS(enterococc*) OR
INDEXTERMS(propionibacterium) OR TITLE-
ABS(propionibacteri*) OR
INDEXTERMS(Lacticaseibacillus) OR TITLE-
ABS(lacticaseibacill*) OR INDEXTERMS(bacillus) OR
TITLE-ABS(bacill*) OR INDEXTERMS(lactobacillus) OR
TITLE-ABS(lactobacill*) OR TITLE-ABS(psychobiotic*)

862,989

#2

INDEXTERMS(hydrocortisone) OR TITLE-ABS(cortisol)

182,104

#3

DOCTYPE ( "Clinical Trial" ) OR INDEXTERMS (
"Clinical Trials as Topic" ) OR TITLE-ABS ( "randomised
clinical trial" ) OR TITLE-ABS ( "randomized clinical trial"
) OR TITLE-ABS ( randomi* ) OR TITLE-ABS (
"randomised trial" ) OR TITLE-ABS ( "randomized trial" )
OR TITLE-ABS ( "Clinical Trial" ) OR TITLE-ABS (
intervention ) OR TITLE-ABS ( "control study" )

3,315,551




#4

#1 AND #2 AND #3

301

#5

#1 AND #2 AND #3 Filters: Humans, English

248

#6

TITLE(meta-analysis) OR TITLE("systematic review") OR
TITLE(review)

1,435,705

#7

#5 not #6

215

Web of
Science

#1

ALL=prebiotics OR (TI=prebiotic* OR AB=prebiotic*) OR
ALL=synbiotics OR (TI=synbiotic* OR AB=synbiotic*)
OR ALL=probiotics OR (TI=probiotic* OR
AB=probiotic*) OR ALL=bifidobacterium OR
(TI=bifidobacter* OR AB=bifidobacter*) OR
ALL=saccharomyces OR (TI=saccharomyc* OR
AB=saccharomyc*) OR ALL=streptococcus OR
(TI=streptococc* OR AB=streptococc*) OR
ALL=enterococcus OR (TI=enterococc* OR
AB=enterococc*) OR ALL=propionibacterium OR
(TI=propionibacteri* OR AB=propionibacteri*) OR
ALL=Lacticaseibacillus OR (TI=lacticaseibacill* OR
AB-=lacticaseibacill*) OR ALL=bacillus OR (TI=bacill*
OR AB=bacill*) OR ALL=lactobacillus OR
(TI=lactobacill* OR AB=lactobacill*) OR
(TI=psychobiotic* OR AB=psychobiotic*)

683,338

#2

ALL=hydrocortisone OR (TI=cortisol OR AB=cortisol)

96,685

#3

ALL="randomized controlled trial" OR ALL="controlled
clinical trial" OR (TI=randomized OR AB=randomized) OR
(TI=randomised OR AB=randomised) OR (TI=placebo OR
AB=placebo) OR ALL="drug therapy" OR (TI=randomly
OR AB=randomly) OR (TI=trial OR AB=trial) OR
(TI=groups OR AB=groups)

7,932,475

#4

#1 AND #2 AND #3

342

#5

#1 AND #2 AND #3 Filters:English

338

#6

(TI=meta-analysis OR TI="systematic review" OR
TI=review)

1,169,298

#7

#5 NOT #6

331

CINAHL

#1

(MH prebiotics+) OR (TI prebiotic* OR AB prebiotic*) OR
(MH synbiotics+) OR (TI synbiotic* OR AB synbiotic*)
OR (MH probiotics+) OR (TI probiotic* OR AB
probiotic*) OR (MH bifidobacterium+) OR (TI
bifidobacter* OR AB bifidobacter*) OR (MH
saccharomyces+) OR (TI saccharomyc* OR AB
saccharomyc*) OR (MH streptococcus+) OR (TI
streptococc®* OR AB streptococc®) OR (MH enterococcus+)
OR (TI enterococc* OR AB enterococc*) OR (MH
propionibacterium+) OR (TI propionibacteri* OR AB

39,856




propionibacteri*) OR (MH Lacticaseibacillus+) OR (TI
lacticaseibacill* OR AB lacticaseibacill*) OR (MH
bacillus+) OR (TI bacill* OR AB bacill*) OR (MH
lactobacillus+) OR (TT lactobacill* OR AB lactobacill*) OR
(TT psychobiotic* OR AB psychobiotic*)

#2

(MH hydrocortisone+) OR (TI cortisol OR AB cortisol)

13,470

#3

( (MH randomized controlled trials OR MH double-blind
studies OR MH single-blind studies OR MH random
assignment OR MH pretest-posttest design OR MH cluster
sample OR TI (randomised OR randomized) OR AB
(random*) OR TI (trial) OR (MH (sample size) AND AB
(assigned OR allocated OR control)) OR MH (placebos) OR
PT (randomized controlled trial) OR AB (control W5

group) OR MH (crossover design) OR MH (comparative
studies) OR AB (cluster W3 RCT)) NOT ((MH animals+
OR MH animal studies OR TI (animal model*)) NOT MH
human) ) OR ( TX allocat* random* OR (MH "Quantitative
Studies") OR (MH "Placebos") OR TX placebo* OR TX
random* allocat®* OR (MH "Random Assignment") OR TX
randomi* control* trial* OR TX ( (singl* N1 blind*) or
(singl* N1 mask*) ) OR TX ( (doubl* N1 blind*) or
(doubl* N1 mask*) ) OR TX ( (tripl* N1 blind*) or (tripl*
N1 mask*) ) OR TX ( (trebl* N1 blind*) or (trebl* N1
mask*) ) OR (TX clinic* N1 trial*) OR PT Clinical trial OR
(MH "Clinical Trials+") )

2,473,129

#4

#1 AND #2 AND #3

32

#5

#1 AND #2 AND #3 Filter:English

32

Cochrane
Library

#1

[mh prebiotics] OR prebiotic*:ti,ab OR [mh synbiotics] OR
synbiotic*:ti,ab OR [mh probiotics] OR probiotic*:ti,ab OR
[mh bifidobacterium] OR bifidobacter*:ti,ab OR [mh
saccharomyces] OR saccharomyc*:ti,ab OR [mh
streptococcus] OR streptococc™*:ti,ab OR [mh enterococcus]
OR enterococc*:ti,ab OR [mh propionibacterium] OR
propionibacteri*:ti,ab OR [mh Lacticaseibacillus] OR
lacticaseibacill*:ti,ab OR [mh bacillus] OR bacill*:ti,ab OR
[mh lactobacillus] OR lactobacill*:ti,ab OR
psychobiotic*:ti,ab

23,686

#2

[mh hydrocortisone] OR cortisol:ti,ab

17,453

#3

#1 AND #2

166

#4

#1 AND #2 Filters:Only trials

166




#5

#1 AND #2 Filters:Only trials, English

162

Proquest

#1

TLAB(prebiotic*) OR TI,AB(synbiotic*) OR
TLAB(probiotic*) OR TI,AB(bifidobacter*) OR
TI,AB(saccharomyc*) OR TI,AB(streptococc*) OR
TI,AB(enterococc*) OR TI,AB(propionibacteri*) OR
TI,AB(lacticaseibacill*) OR TI,AB(bacill*) OR
TI,AB(lactobacill*) OR TI,AB(psychobiotic*)

220,407

#2

TI,AB(cortisol) OR TI,AB(hydrocortisone)

32,507

#3

NOFT("randomized controlled trial") OR
NOFT("controlled clinical trial") OR TI,AB(randomized)
OR TLAB(randomised) OR TI,AB(placebo) OR
NOFT("drug therapy") OR TI,AB(randomly) OR
TIL,AB(trial) OR TI,AB(groups)

16,242,149

#4

#1 AND #2 AND #3

173

#5

#1 AND #2 AND #3 Filter:English

172

#6

#5 Available literature

171

WoS
Preprint
Citation
Index

#1

(TI=prebiotic* OR AB=prebiotic*) OR (TI=synbiotic* OR
AB=synbiotic*) OR (TI=probiotic* OR AB=probiotic*) OR
(TI=bifidobacter* OR AB=bifidobacter*) OR
(TI=saccharomyc* OR AB=saccharomyc*)

OR (TI=streptococc®™ OR AB=streptococc*) OR (TI=entero
cocc* OR AB=enterococc*) OR (TI=propionibacteri* OR
AB=propionibacteri*) OR (TI=lacticaseibacill* OR AB=lac
ticaseibacill*) OR (TI=bacill* OR AB=bacill*) OR
(TI=lactobacill* OR AB=lactobacill*) OR (TI=psychobiotic
* OR AB=psychobiotic*)

5,057

#2

(TI=cortisol OR AB=cortisol) OR (TI = hydrocortisone OR
AB = hydrocortisone)

137

#3

(TI=randomized OR AB=randomized) OR (TI=randomised
OR AB=randomised) OR (TI=placebo OR AB=placebo)
OR (TI=randomly OR AB=randomly) OR (TI=trial OR
AB=trial) OR (TI=groups OR AB=groups)

223,095

#4

#1 AND #2 AND #3




Table S3: List of studies excluded after full-text assessment and reasons for exclusion

Title Study Identifier Notes
Probiotic Mixture Containing Lactobacillus
helveticus , Bifidobacterium longum and
Lactiplantibacillus plantarum Affects Brain
Responses to an Arithmetic Stress Task in Wrong
Healthy Subjects: A Randomised Clinical EdebolCarl interventio
Trial and Proof-of-Concept Study. man 2022 | https://www.mdpi.com/2072-6643/14/7/1329 n
Wrong
study

Influence of mechanical debridement with design/non
adjunct probiotic therapy on clinical status -
and salivary cortisol levels in patients with Alhamoudi randomize
periodontal inflammation. 2023 https://www.europeanreview.org/article/33758 d
Multi-Strain Probiotic Mixture Affects Brain Wrong
Morphology and Resting State Brain Function interventio
in Healthy Subjects: An RCT. Rode 2022 | https://www.mdpi.com/2073-4409/11/18/2922 n
Lactobacillus rhamnosus CNCM 1-3690
decreases subjective academic stress in
healthy adults: a randomized placebo- Wauters data not
controlled trial. 2022 https://onlinelibrary.wiley.com/doi/10.1111/nmo.13671 | available

https://karger.com/nps/article- Wrong
The Effect of a Probiotic Complex on the Nobile abstract/81/2/116/828847/The-Effect-of-a-Probiotic- interventio
Gut-Brain Axis: A Translational Study. 2022 Complex-on-the-Gut-Brain?redirectedFrom=fulltext n
The alteration of stress-related physiological
parameters after probiotics administration in
oral surgeons with different degrees of Pacifici https://www.clinicaterapeutica.it/2020/171/3/05 BALL | data not
surgical experience. 2020 INI-INCHINGOLO.pdf available




Bifidobacterium longum 17144,,¢ Strain

Modulates Brain Activity of Healthy https://journals.lww.com/ajg/fulltext/2019/07000/bifido | Wrong
Volunteers During Social Stress. Wang 2019 | bacterium longum 1714  strain_modulates.25.aspx outcomes
Effects Of A Probiotic Formulation After QuesadaRo
Experimentally Induced Stress In An Adult driguez https://linkinghub.elsevier.com/retrieve/pii/S24054577 | Abstract/P
Population 2023 22010622 osters
Feed your microbes to deal with stress: a
psychobiotic diet impacts microbial stability Wrong
and perceived stress in a healthy adult Berding interventio
population 2023 https://www.nature.com/articles/s41380-022-01817-y | n
Wrong
study
Interactions between symptoms and design/non
psychological status in irritable bowel -
syndrome: An exploratory study of the impact | Groeger randomize
of a probiotic combination 2023 https://onlinelibrary.wiley.com/doi/10.1111/nmo.14477 | d
Effects of the multidomain intervention with
nutritional supplements on cognition and gut
microbiome in early symptomatic Wrong
Alzheimera€™s disease: a randomized https://www.frontiersin.org/journals/aging- interventio
controlled trial Lee 2023 neuroscience/articles/10.3389/fnagi.2023.1266955/full | n
Efficacy of a food supplement based on S-
adenosyl methionine and probiotic strains in
subjects with subthreshold depression and
mild-to-moderate depression: A monocentric, Wrong
randomized, cross-over, double-blind, https://www.sciencedirect.com/science/article/pii/S075 | interventio
placebo-controlled clinical trial Ullah 2022 | 3332222013191?via%3Dihub n
https://www.cambridge.org/core/journals/bjpsych-
open/article/microbiome-modulators-and-mood-
Microbiome Modulators and Mood Disorders: disorders-using-a-multistrain-probiotic-biokult-
Using a Multi-Strain Probiotic - Bio-KultA® | Aswani advanced-in-patients-with-low- Abstract/P
Advanced - in Patients With Low Mood 2022 mood/FC5978D81CABCDSESD088441F248F9DF osters




Wrong

Routine Administration of a Multispecies study
Probiotic Containing Bifidobacterium and design/non
Lactobacillus to Very Low Birth Weight -
Infants Had No Significant Impact on the https://www.frontiersin.org/journals/pediatrics/articles/ | randomize
Incidence of Necrotizing Enterocolitis Juber 2021 | 10.3389/fped.2021.757299/full d
Wrong
study
design/non
Probiotics-induced changes in gut microbial -
composition and its effects on cognitive Bloemenda randomize
performance after stress: exploratory analyses | al 2021 https://www.nature.com/articles/s41398-021-01404-9 d
Efficacy of a multispecies probiotic as
adjunctive therapy in generalized anxiety
disorder: a double blind, randomized, Eskandarza | https://www.tandfonline.com/doi/full/10.1080/1028415 | data not
placebo-controlled trial deh 2021 X.2019.1598669 available
LB946 Improvements in acne-prone skin
quality correlate with a reduction in saliva
cortisol levels after use of an 8-week 3-step Skobowiat | https://linkinghub.elsevier.com/retrieve/pii/S0022202X | Abstract/P
topical regimen 2020 20315335 osters
Effect of lactobacillus rhamnosus strain on
stress-related intestinal permeability in
healthy adults (ProSPer): A randomized, Wauters Abstract/P
doubleblind placebo-controlled trial 2019 https://onlinelibrary.wiley.com/doi/10.1111/nmo.13671 | osters
Differences in psychosocial behavior, salivary https://journals.aai.org/jimmunol/article/200/1_Supple
IgA, and oral microbiota in student-athletes Costan ment/118.17/59913/Differences-in-psychosocial- Abstract/P
and sedentary college students 2018 behavior-salivary-IgA osters
Effect of coordinated
probiotic/prebiotic/phytobiotic
supplementation on microbiome balance and
psychological mood state in healthy stressed | Talbott https://faseb.onlinelibrary.wiley.com/doi/abs/10.1096/f | Full text
adults 2018 asebj.2018.32.1 supplement.lb122 unavailable




Bifidobacterium longum 1714 reduces stress-
induced changes in anxiety and salivary
cortisol and alters neurocognitive

https://journals.lww.com/psychosomaticmedicine/citati

performance and resting EEG in healthy on/2016/04000/abstracts of the 74th annual meeting | Abstract/P
volunteers Allen 2016 | of the.16.aspx osters
Bifidobacterium bifidum R0071 decreases
stress-associated diarrhoea-related symptoms
and self-reported stress: A secondary analysis | Culpepper | https://brill.com/view/journals/bm/7/3/article- data not
of a randomised trial 2016 p327 3.xml available
Randomized, placebo-controlled trial of
Lactobacillus rhamnosus GG as treatment of | Gruber https://onlinelibrary.wiley.com/doi/10.1111/.1398- Wrong
atopic dermatitis in infancy 2007 9995.2007.01543.x outcomes
Influence of continuous ingestion of
lactobacillus pentosus strain B240 on saliva
components and properties in healthy adults-
A randomized, double-blind, placebo- Shimizu https://jglobal.jst.go.jp/en/detail? JGLOBAL ID=20180 | Full text
controlled study 2018 2266753123951 unavailable
Intake of MPRO3 over 4 Weeks Reduces Wrong
Glucose Levels and Improves Gastrointestinal interventio
Health and Metabolism Lee 2022 https://www.mdpi.com/2076-2607/10/1/88 n
Wrong
study
Psychobiotic Supplementation of PS1284,,¢ design/non
Improves Stress, Anxiety, and Insomnia in -
Highly Stressed Information Technology https://www.frontiersin.org/journals/nutrition/articles/1 | randomize
Specialists: A Pilot Study Wu 2021 0.3389/tnut.2021.614105/full d
Wrong
study
Effect of Probiotic Therapy on design/non
Neuropsychiatric Manifestations in Children -
with Multiple Neurotransmitter Disorders: A randomize
Study Matis 2023 | https://www.mdpi.com/2227-9059/11/10/2643 d

10



Wrong

Is the gut microbiota bacterial abundance and study

composition associated with intestinal design/non

epithelial injury, systemic inflammatory -

profile, and C gastrointestinal symptoms in Bennett https://linkinghub.elsevier.com/retrieve/pii/S14402440 | randomize

response to exertional-heat stress? 2020 20306629 d
Wrong
study
design/non

Gut microbiome patterns depending on -

children's psychosocial stress: Reports versus | Michels https://www.sciencedirect.com/science/article/abs/pii/S | randomize

biomarkers 2019 0889159118312145?via%3Dihub d

https://www.cambridge.org/core/journals/proceedings-
of-the-nutrition-society/article/effectiveness-of-a-

The effectiveness of a Lactobacillus probiotic lactobacillus-probiotic-on-measures-of-psychosocial-

on measures of psychosocial health in adults health-in-adults-diagnosed-with-subthreshold-

diagnosed with subthreshold depression: a depression-a-doubleblind-randomised-

double-blind, randomised, placebo-controlled | Moschonis | placebocontrolled- Full text

trial 2024 trial/AD884D1A0315BA9536FF967A7884415B unavailable
Wrong
study
design/non

A Preliminary Study on Effect of -

Lactobacillus paracasei HIIO1 on Cortisol in | Lalitsurade randomize

Fatigue Subjects 72019 https://ieeexplore.ieee.org/document/8955402/ d

Psychobiotic Effects on Anxiety Are

Modulated by Lifestyle Behaviors: A Morales-

Randomized Placebo-Controlled Trial on Torres Wrong

Healthy Adults. 2023 https://www.mdpi.com/2072-6643/15/7/1706 outcomes

A randomized trial of probiotic

supplementation in nurses to reduce stress and | Slykerman Wrong

viral illness. 2022 https://www.nature.com/articles/s41598-022-19104-9 outcomes

11




The efficacy of probiotics and/or n-3 long-
chain polyunsaturated fatty acids intervention
on maternal prenatal and postnatal depressive

and anxiety symptoms among overweight and | Hulkkonen | https://www.sciencedirect.com/science/article/pii/S016 | Wrong
obese women. 2021 503272100330X?via%3Dihub outcomes
Metabolic Status Influences Probiotic Gawlik-

Efficacy for Depression-PRO-DEMET Kotelnicka Wrong
Randomized Clinical Trial Results. 2024 https://www.mdpi.com/2072-6643/16/9/1389 outcomes

12



Table S4: Study characteristics of the included studies

Separate excel file attached with the supplementary

Table S5: Meta regression using covariates

Mixed-Effects Model (k =
44; tau™2 estimator: ML)

tau”2 (estimated amount of
residual heterogeneity):

tau (square root of
estimated tau”2 value):

172 (residual heterogeneity /
unaccounted variability):
H”2 (unaccounted
variability / sampling
variability):

R”2 (amount of

heterogeneity accounted
for):

Test for Residual
Heterogeneity:
QE(df=39)=571.1808, p-
val <.0001

Test of Moderators
(coefficients 2:5):
F(dfl =4, df2=39)=
2.0412, p-val =0.1075

Model Results:

intrept

trt dur wk
Strains
Overall Sex M
Overall _Sex F

Signif. codes:

1.2497

1.1179

95.36%

21.55

18.42%

estimate
0.061
0.0604
-0.0532
-0.0216
-0.0023

() Hx*?

(SE =0.28

se

0.5199
0.0401
0.0638
0.0086
0.0054

0.001 °

tval
0.1174
1.5049
-0.8335
-2.5152
-0.4202

**70.01

df
39
39
39
39
39

pval

0.9072
0.1404
0.4096
0.0161
0.6766

0.05

ci.lb

-0.9906
-0.0208
-0.1823
-0.0389
-0.0131

0.1°°1

ci.ub

1.1127
0.1415
0.0759

-0.0042*

0.0086

13




Table S6. Grade of evidence” in complete case analysis and after outlier removal

Certainty assessment Ne of patients Effect

Absolut q
Ne isk . q ) Certainty Importance
i O.f Study L3 Inconsistenc  Indirectnes  Imprecisio cher A robiotic  Contro e © P
studie q of consideration o
design ' s n s 1 95%
s bias s cIn

Cortisol - Complete case analysis

46 Randomise | Seriou Serious Not serious | Not serious None 1771 1745 - SMD - @@O High
d trials s 0.45 heterogeneity
(-0.83 to - O and risk of
0.07) Low bias

Cortisol - after outlier removal

38 Randomise | Seriou | Not serious Not serious | Not serious None 1385 1357 - SMD -
d trials s 0.18 6969@

(-0.28 to - O

0.08) Moderate

Cl: confidence interval; SMD: standardised mean difference; *GRADEpro GDT: GRADEpro Guideline Development Tool [Software]. McMaster University and Evidence Prime, 2024

Figure S1: Forest plot showing subgroup analysis based on number of strains

Probiotics. Control RoB
Study Moan 8D Total Mean 8D Tetal Strains trt_dur_wk Population Setting Region Cortisol lovels SMD 95% CI D1.DS D2 D3 Da D5 Owverall
Anderson 2016 -0.12 o800 21 183 1.1400 20 1 2.00 Healtny  University cu —1.54 [-2.70;-1.18] [ Low Some Lew  Some Somie
Arifdjanowa 2021 389.40 37.5000 B0 46340 28.3000 59 1 B.00 Discased  University  Asia -2.29 [-2.67,-1.75] Some Some Low  Lew  Low  Some
Bechms 2023 820 B30 24 680 53000 21 1 600  Healty Hospital LU 022 [-0.57: 081  Low  Low Low Lew Low  Low
Bt 2021 776 21200 85 #6a 22200 7O 1 1800 Healty  Sehool  Africa ~o41 [072-0.18]  Lew  Low Low Lew Low  Lew
Chong 2019 -0.65 03800 56 -0.10 0880k S5 4 12.00 Healtny  Community  Asia -0.75 [-1.14;-0.37] L Low  Low  Lew  Low L
Sl 2016 35.00 23.0000 8 3000 35.0000 8 4 1.00 Healtny  Community  CU 016 [-0.82; 1.14] SomefSome Low  Low Somc Low  Some
Karbownik 2020 320 10200 25 306 12600 25 A 428 Healthy Uniersity LU 012 [-043; 058 Lew  Somo Low Low Some Semo
Kato-kataaka 2016 172 0ew00 23 189 08300 24 A 800 Healty Univorsity  Asia -3 [088 027  Lew  Low Low Llew Low L
Kelly 2017 0.38 14500 29 1.00 18800 29 1 B8.00 Healtny  Community  CU -0.36 [-088 0.15] Low/Soine  Low Low Lew Sone Some
Lan 2023 15.45 57500 200 1797 63500 20 1 4.00 Discascd Hospital Asia -040 [-103; 2.23] Some High Lew High Soine  High
Law 2019 -301 A0 52 027 606300 51 1 1200 Healty  Community Asia -005 [-043: 834  Llew  Low Low Low Low  Low
Li2023 -080 18100 51 -024 16700 50 1 1200 Healty Communiy Asia ~033 [0F1 047 Lew  Low Low Llew Low L
Makola 2023 12.43 44300 83 1323 58100 67 1 10.00 Healtny  University cu -015 [-044: 013 Leawv Low  Low Law Somc Sonie
Marcas 2004 430 83700 T3 175 83300 83 4 .00 Healtny  University cu 0230 [-004; 0.64] High High Lew High Soine Some
Matsuura 2022 g 26200 14 1080 48300 13 1 800 llealty  Community Asia -108 [F190.-0.27]  Law ow Low Low Low L
Maloney 2021 402723 15005300 6335741 18882000 12 1 400 llealty  University  EU 035 [-051; 130] LowSome Low Low Lew Some Seme
Nishida 201¢ o 0. 1l 0.2 17voe 20 1 2400 Healtny  University  Asia Loo [-0.51 a.81] ome Lew  Low Seme Low  Some
Oinining 2020 291100 12756.0000 30 S696.00 11708.0000 27 1 4.00 Healthy  Community  EU -0.22 [-075; 0.30] L Low Lo o Lew  Low
Onning 2023 1497 08000 56 1771 11800 67 A 1200 llealty  Community EU -268 [3.08.-209]  Low  Low Low Low Low  Low
Patiersan 2020 606  ATAOD 55 BAS 15000 67 1 s00 llealty  Community  EU Db [-034 040 Low  Low Lew Lew Low  Low
Rudzki 2010 13456 ATTIO0 30 12842 304200 30 A 800  Dissased |lespital  EU 013 [-038 081  Lew  Low Lew Lew Low  Low
Sawada 2017 -0.20 04400 24 012 04400 24 4 4.00 Mealtny  University  Asia -0.72 [-1.30, -0.13] L Lew  Low  Low  Lew  Low
Shida 2017 026 03000 48 024 Q4700 47 1 1200 llealthy  Community Asia -011 [-051, 820]  Lew  Low Low Low Low  Low
Steniman 2016 4820 4DSEOO 25 1813 128300 36 1 2400 llealty  Communiy  EU 182 [103 221  Lew  Low Low Llew Low  Low
Takada 2018 005 OO 70 00 QA7OD RO 1 800 llealty  University  Asia -037 [-071.-004]  Lew  Low Low Lew Lew  Lew
Tian 2022 3711 481400 25 933 642200 20 1 400 Diseased  |lospital  Asia 046 [-0.11; 1.08]  Lew Low Sema Lew Lew  Seme
Toumsend 2018 ST0AD  1BXE000 13 70450 2474000 13 1 1200 llealty  University  USA -0EE [-130:822]  Lew  Low Low Low Low  Low
Wiang 2021 TTATD  BSAOIOD 20 TET0S  TeAJEDD 80 1 800 llealty Community EU DO 051 062 Low  Low Low Lew Low  Low
Viatanate 2022 030 01200 42 041 02400 22 4 400 llealty  Community Asia 084 17,011 Lew  Low Low Lew Lew  Lew
2024 12.36 7000 35 1338 65800 35 1 B.00 Healthy  Community  Asia -0.14 [-061; 2.33] L Low  Low  Lew  Lew  Low

Baiao 2023 13.50 55000 35 1740 05400 38 14 4.00 Diseased Community  EU -D.4% [-0.97, -0.02] Lew Low  Low Low Low  Low
Cannavale 2083 T80 4BE000 12 5580 24000 12 12 400 llealty  Community USA D37 [-044; 118] Somailow Low Low Lew Low Some
Vs 26324 036 43000 16 943 27700 15§ 1200  Digaased llospiial  Asia -0 [070 068 Seme  Low Low Lew Lew  Lew
Juan 2022 1440G  B51.2500 80 18795 13617800  BD 3 3.00 Diseased Iespital Agia -0.04 [-0.35 2.27] L Lew  Low  Lew  Lew  Low
Kazeini 2018 21.33 BTOOD 28 2391 131000 25 2 B8.00 Diseased Iespital Agia -0.23 [-07F7; 4.31] L Low  Low  Low Sofe Some

a 738 24600 63 769 20800 60 2 800 llealty llospital  Asia 011 [-047,8.24]  Seme  Low Low Lew Some Seme
Masgaoudi 2011 4312 :TI00 22 4277 1aAT00 7 2 428 Healty Community EU Db [-054; 058 Seme  High Law Some Some  High
Nishihira 2014 -1.08 BIEDD 105 042 §.1300 108 2 1200 Heallly  Community  Asia -0.28 [-0.56; -0.02] Lo Lew  Loaw  Lew  High  High
Puinipa 2015p 0.41 01500 18 036 a1100 20 k] 14.00 Hesalliy U iear sily EU LOB [-027; 1.02] Some Low  High Low  Low  High
Raman 2014 161100 WZEOO 16 180215 2484000 15 4 £00  Diseased Community EU 070 [-14% 003  Some  Low Low Low Low Some
Sempach 2024 gel  4mon 18 G0l agioo 24 & 400  Dissased Hospital  EU -1t [0 asil Low  Low Low Lew Low  Low
Shi 20 23422 JaMOO 80 A3344  FO2H00 00 4 £00  Dissased  Hospilal  Asia M ~738 [-8.14:-642]  Some  Low High Low Lomw  High
Soldi 2018 E 31200 25 542 24700 4 & B.43 Healthy  Community  EU DOB [-050; 0.82] Lowlow Low Low Low Low  Low
Szydiwska 2021 AZ0D0O0 25 1449 7.4000 a .00 Hezalfhy Univer: EU =0AB =0T 240 Leaw Low  Low  Low  Low  Low
Venkataaman 2021 1927 EBTO0 35 ZEOd 27200 7 400 Healy  University  Asia G B892 -252]  Low  Some Low Some Low  Some
Wislden 2023 2000 EOOIDD 35 18100 70000 3 800 Healtny  Gommunity USA D51 (004 058 Some  Low Low Low Some Some
Ponled estimate [REM] Ll 1745 3 ~0.45 [-0.83; -0.07]
Prediiction intgrvel [-301: 211
Heterocersty = €39 (915 94%] « = 15773 [ 03072 5789 =0 01 !
Test ‘or subgroup diferences: 3y = 0.52, df =1 (2 = 1471 5 5
Sua graup analysis bases on number of sirairs Decreases with Cortisol  Insreases with Gortisol

RoB: Risk Of Bias
D1 bias anising Fom the NGO Saton pacess
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Figure S2: Forest plot showing subgroup analysis based on treatment duration

Probiotics. Control RoB
Study Moan SD Total Moan SD Total Strains trt_dur_wk Population Sotting Region Cortisol lovals SMD 95%Cl DILDS Dz D3 D4 D5 Owveral
Anderson 2016 -012 08100 21 183 17400 20 1 200 Healty — University  CU - Lew  Low Some Lew Some Seme
Arifdjanova 2021 38940  3TSOO0 B 46340 283000 SO 1 BOD  Discascd  University  Asia Some  Some Low Lew Low Seme
Baiao 2023 1350 55000 35 1740 95400 36 14 400 Discased Community LU Lew  Low Low Low Low  Low
Boohma 2023 820 BM00 24 680 5a000 21 A 600 Healtny — Hospital U Lew  Low Low Low Low  Low
Cannawalc: 2023 7180 495000 12 5580 324000 12 12 400 Healtry  Community US4 Somailaw Lew Low Lew Low  Seme
il 2016 3500 230000 & 3000 350000 8 1 100 Healtny  Community  CU SomeiSome Lew  Low Semc Low  Seme
Juan 2022 14406 6512500 80 18795 13617800 B0 3 300 Discascd  Hospital  Asia Lew  Low Low Low Low L
Karbownik 2020 320 10200 25 306 12800 25 1 428 Healtny — University  CU Lew  Somo Low Lew Samc Semc
Lan 2023 1545 57500 20 1787 63500 20 1 400 Discased  Hospitsl  Asia Seme  Hgh Low Hgh Some  Hgh
Maicas 2004 436 ®3IOO 73 175 83300 53 A1 600 Healty — University  CU Hgh  Hgh Lew Hgh Sonc Some
Messaoudi 2011 4312 27100 22 4277 184700 27 2 428 Healty  Community LU Seme  High Low Semo Some  High
Maloncy 2021 402723 15665300 & 335791 16682000 12 A 4.00 Healtny — Univorsity  CU LowfSome Low Low Lew Somc Seme
Sinning 2020 201100 127560000 30 569600 117060000 27 1 400 Healtny  Gommunity  CU Low  Low Low Low Low  Lew
Pattcrson 2020 696 370 55 5 35000 57 1 500 Healtny  Community  CU Lew  Low Low Lew Low  Lew
Sawada 2017 -0.20 04400 24 012 Qed00 24 1 4.00 llealtny  University  Asia Low  Low Low Low Low  Low
Sempagh 2024 641 4300 18 6H1 40100 24 & 400  Diseased |lospial  EU Low  Low Low Lew Low  Low
Szydhisia 2021 1370 42000 26 1469 7000 23 4 500 llealtny  University  EU Low  Low Low Low Low  Low
Tian 2022 3701 491400 25 938 622200 20 1 400 Diseased  |lospitsl  Asia [0.11; 1.08]  Lew  Low Soma Low Lew Some
“enkataraiman 2021 1327 ZET00 36 2203 27200 3 7 4.00 llealthy  University  Asia [-392.-252]  Low  Some Low Scme Low Some
Wiglden 2023 20000  SOOODO 35 16100 570000 35 £00 llealthy  Community LS4 [004: 098]  Some  Low Low Lew Some Some
Vielanaba 2022 03b 01200 42 041 0240 22 A 400 llealtny  Community Asia [F1A7. -] Low  Low Low Lew Low  Low
Vi 2024 1238 7A000 35 1338 65600 35 1 600 llealtny  Community  Asia [-061; 833 Lew  Low Low Lew Lew  Low
Bratl 2021 TIF 21200 8 868 22200 O A 1800 llealty  Scheol  Africa [-0.72, ~0.13] Low Low  Lew
Chang 2019 -085 O3B0 S5 -000  QE0D 56 1 1200 llealty  Community Asia 5 [-1.14, -0.37] Low Low  Lew
lew 2624 936 43000 16 943 27700 15 5 1200  Diseased |lospiial  Asia [-070; a.a8] Law Low  Law
Kato-katacka 2016 172 08100 23 199 08300 24 1 800 llealtny  University  Asia [-0.88; 0.27] Low Lew  Low
Kazemi 2018 2133 B0 28 2391 131000 28 2 800  Dissased |lospilal  Asia [-0.77, 0.31] Low Some Some
Kally 2017 038 14800 28 100 18800 20 1 8.00 llgalthy  Community  EU [-0.88; 0.15] Low Some Some
Laa 2021 738 24800 83 79 30800 SO 2 00 llealtny  Ilospital  Asia [-047; 0.24] Low Some Some
Lew 2019 -301 733800 S2 027 606300 o1 1200 lealtyy  Community Asia [-043; 0.34] Lew Lo

Liznes -080 18100 51 -024 16700 50 1 1200 lealty  Community Asia [-071; a.47] Low Low L
Makela 2023 1243 44200 93 1323 58100 OF 1 000 lealty  Univarsity  EU [-044; 0.13] Low Some Some
Matsuura 2022 G50 28200 14 1080 48300 13 #00 llealthy  Community Asia [-1.40.-0.27] Law Low  Law
Nishida 2015 028 02200 31 028 04700 20 A 2400 llealty  University  Asia [-0.51; 0.51] Seme Low  Some
Nishihira 2014 -1.06 53800 05 042 51300 100 2 1200 lealtyy  Community Asia Lew Iligh  Ligh
Onining 2023 1497 0ENOO 58 1FF1 11800 &7 1 1200 lealty  Community EU Low Low  Lew
Pumpa 2014p 041 01800 18 046 01100 20 @ 400 Healthy University EU Lew Low  High
Ranian 2014 161100 2825200 16 180218 2461000 15 4 8O0 Diseased Gommunity EU [-143; a.03] Low Low  Some
Rudleki 2019 1356 477100 30 12892 394200 30 A 8O0  Diseaesd  Hospilal  EU [-0.36; a.83] Low Lo Lew
Shi 2023 23422 220100 B0 63344 702900 0D 4 800  Diseased  Huspilal  Asia Al [-8.14. -6.42] Low Low  High
Shida 2017 026 02000 48 028 0470 4F A 1200 Heally Community Asia [-a.51; 0241 Low Low  Low
Soldi 2014 BAE D00 26 &42 2400 24 & 643 Healhy  Community — ELL [-0.80; 02] Low Low  Low
Stenman 2016 482%  ASSSD0 25 1818 428300 58 1 2400 Healfy Community EU 1103, 221) Low Low  Low
lakata 2016 005 DIEDD T 000 0470 D 1 200 Healtny  Univer Asia 1-0.71: -0.04] Low Law  Lew
Iownsend 2078 A79.40  IBAZD0 13 TO940 2474000 12 1 1200 Healty  University  USAa -1:39; 0.22) Low Law  Lew
Visng 2021 Y7470 BSIDOOD 28 TETOS RG4S0 28 1 800 Healtny  Gommunity £ |-0.51; a.52) Low Low  Lew
Ponled eatimate [REM] 1771 1725 ® -D.45 [-0.83; -0.07]

Pradigtion intgrval [-3.01: 2.11]

Heleroerety £~ = B39 (915 94%] =1
Test ‘or subgroup differences: 7 = 0.20, d
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Figure S3: Forest plot showing subgroup analysis based on study population

Probiotics. Control RoB.
Study Moan SD Total Mean 8D Tetal Strains trt_dur_wic Population Setting Region Cortisol levels SMD 9% Cl DLDS D2 D3 D4 D5 Overal
Arffdjanova 2021 38940 3TSIO0 B 46340 283000 SO 1 BOD  Discascd  University  Asia Some  Some Low Lew Low Seme
Baiao 2023 1350 55000 35 1740 95400 36 14 400 Discased Community LU Lew  Low Low Low Low  Low
Heu 2624 936 43000 16 943 27700 15 & 1200  Discascd  Hospial  Asia Semo  Low Low Low Low  Low
Juan 2022 14405 £51.2500 B0 18795 13617600 B0 3 300 Discased  Hospitsl  Asia Lew  Low Low Lew Low  Lew
Kazemi 2018 2133 8700 28 2391 137000 25 2 800 Discased  Hospitsl  Asia Lew Low Low Some Seme
Lan 2023 1546 57500 20 177 G.3S00 20 1 400 Discascd  Hospital  Asia Seme  High Low Hgh Some High
Roman 2018 161100 2824200 16 120215 2461000 15 4 800 Discascd Communiy LU Semo  Low Low Llew Low Some
Rutlzki 2019 13456 477100 30 12892 391200 30 A1 800  Discased  Hospial LU 013 [-0.38; 063 Lew  Low Low Lew Low  Lew
Scmpath 2024 641 43300 19 691 49100 24 & 400 Discased  Hospial LU -DA1 [-071; 458 Low  Low Low Low Low  Lew
Shi 2023 23422 320100 B0 63344 702300 80 4 800  Discascd Hospital  Asia -7.28 [-8.14.-G.42]  Semc  Low High Low Low  High
Tian 2022 3711 491400 25 938 642000 20 1 400  Discascd  Hospital  Asia 048 [-0.11:108]  Lew  Low Somc low Low Seme
Anderson 2016 -012  ©0BI0 21 183 17400 20 1 200 llealtny  University  EU -1.54 [270.-1.19]  Low  Low Soma Low Some Some
Boghine 2023 820  B3I0O0 24 690 53000 21 1 600 lealtny  llespital  EU D22 037 481  Lew  Low Low Low Lew  Low
Bratl 2021 TIG 21200 8 868 22200 O A 1800 llealty  Scheol  Africa S04 [072.-0.481  Low  Low Low Low Low  Low
Cannawale 2023 TIA0 495000 12 A580 324000 12 12 4.00 llealthy  Community LS4 037 [-044; 118 Someilow
Chang 2019 -085  D3EO0 A& -010 Q9600 85 1 1200 llealty Community Asia -076 114 05T Low
Gl 2016 3500 230000 & 3000 350000 B 1 100 llealtny  Community  EU DAB [-0.82; 1.14] SomeSama
Karbownik 2020 320 1000 25 306 12600 26 1 428 llealthy  University  EU DAZ [-043; 088  Lew
Kelly 2017 03B 14500 26 100 18800 20 A A00 llealthy  Community  EU -0.36 [-0.48. 4.18] Low/Soma
Laa 2021 738 24800 83 769 30800 SO 2 #00 llealtny  llospital  Asia -041 [-047. 4.24]  Seme
Lew 2019 -301 733800 S2 027 606300 o1 1 1200 llealtyy  Community Asia -DOS [-043; 0.34]  Low
Li2oes -0.80  1B100 S -024 16700 B0 1 1200 llealty  Community Asia -032 071 4471 Low
Makela 2023 1243 44200 03 1323 EEID 07 1 000 lealty  Univarsiy  EU -0A5 [-044; 413 Low
Maicae 2004 430 BATO0 73 175 3300 83 A B0 llealthy  University — EU 030 [-004 0G4 ligh
Matsuiurs 2022 650 2600 14 1080 48300 13 1 800 lealtny  Community  Asia 109 [-190,-0.27]  Low
Massacudi 2011 4312 2700 22 4277 184700 27 2 428 llealthy  Community  EU DD2 [-0.54; 0.58]  Some
Maleney 2021 402723 {EGBEI0 & 335791 16682000 12 A1 4.00 llealthy  University  EU D38 [-0.51; 1.30] Low/ Some
Nishida 2015 [ 200 31 028 0470 20 A 2400 llealthy  University  Asia 0OO [-051 051 Some
Nishihira 2014 -1.06 53800 05 042 51300 100 2 1200 lealtyy  Community Asia -029 [-0.56 -0.82]  Low
Onning 2020 291100 127660000 30 5696.00 117060000 27 1 4.00 lealthy  Community  EU -022 [-075 .38  Low
Onining 2023 1497 0ENO0 58 1FF1 11800 &7 1 1200 lealty  Community  EU -250 [-3.08.-200]  Low
Paitersan 2020 6906  ATADD &5 BA5  3BODD 67 A1 500 llealthy  Community  EUI DO [-034: 048] Lew
Puripa 2015p 041 01500 18 036 01100 20 & 400 lealtyy  University  EU D38 [-027;102]  Seme
Shia 2017 026 02000 43 028 04700 47 1 1200 lealtyy  Community Asia = -DA1 [-051; 825 Low
Soldi 2019 BEF 314200 25 542 24700 24 S 543 llealthy  Community  EU [ D06 [-0.50; 0.82] Lawilow
Stenman 2016 4826 4GSED0 26 113 328300 08 1 2400 Healty Community EU | 182 [103 221 Lew
Seydiska 2021 1330 42000 26 1469 7e000 23 @ £00 Heally  University — EU [ ] -01B [-073; 040 Low
Tahaa 2016 005  0O0BOD 7O 040 0470 fO A 800 Heallly  University  Asia -0A7 [0.71-004]  Low
Townsend 2018 57040 1BLINO0 13 TO9S0  247.4000 12 1 1200 Heallly  University  USA SLEB [-130; 0.22] Lo
Wenkataraman 2021 1327 ZBT00 38 2206 27200 28 7 4.00 Healthy  University  Asia -32% 862282 Low
Wislden 2023 20000 SOODOO 36 16100 &70000 5 G B0 Healthy  Gommunity  USA DT [004; U3 Some
Vg 2021 Y7470 ESZDOOD 9 TATOS  VAGASDD w6 1 800 Hex Community  EU D1 051, 052 Low
Wislanatie 20122 080 DAZ0 4z 041 20 22 1 4.00 Healthy  Commmunity  Asia = -0 ST -] Lo

202 1248 TADDD @5 13as  nAsb0 @8 1 GO0 Healmy  Gommunty Asia = D14 (061 Q] Lew

+

Pooled estimate [REV] 1724 1597 @
Prediction interval
Heteracersiy = 83941915 943 «f = 15525 [ 0746: 2 7M7) p =0 01
Tast 2o subgioup difersnces: 72 = 1.07, 1= 1 = 120) 5 5
Sua graup analysis bas=o on study popdlation Degreases with Corlisal - Inorsases with Cortiscl
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Figure S4: Forest plot showing subgroup analysis based on use of concomitant medications

Probiotics. Control RoB

Study Moan SD Total Moan SD Total Strains trt_dur_wk Population Sotting Region Cortisol lovals SMD 95%Cl DILDS Dz D3 D4 D5 Owveral

Arffdjanava 2021 38940  3TSOO0 B0 46340 283000 SO 1 BO0  Discased  University  Asia -221 [267:-175]  Seme  Seme Low Lew Low  Some

Heu 2024 $35 43000 16 943 27700 15 5 1200  Discascd  Hospital  Asia -0 [-070; 0G8]  Semc  Low Low Low Low  Low

Juan 2022 14406 8512500 80 18795 13617600 B0 3 300 Discased  Hospital  Asia S04 [-035 0.271  Low  Low Low Low Low  Low

Kazomi 2018 2133 a7000 28 2381 131000 26 2 800  Discascd  Hospiial  Asia -023 [-077 4] Lew  Low Low Low Sone Some
1545 57500 20 1787 63500 20 1 400 Discased  Hospitsl  Asia -D4D [-103; 823  Seme  Hgh Low Hgh Somc Hgh

Rutlzki 2019 13456 477100 30 12892 391200 30 A1 800  Discased  Hospial LU D13 [-0.38; 063 Lew  Low Low Lew Low  Lew

Scmpach 2024 641 4300 19 691 49100 24 8 400 Discased  Hospital LU S04 071 050 Low  Low Low Low Low  Low

Shi 2023 23422 320100 BD 3344 702300 B0 4 800  Discascd  Hospial  Asia -7.28 [8.14.-642] Semo  Low High Low Low  Hgh

Tian 2022 3701 491400 25 938 642200 20 1 400 Discased  Hospitsl  Asia 048 [-0.11;108]  Lew  Low Some Low Low  Semc

Anderson 2016 -012 08100 21 183 17400 20 1 200 Healty — University  CU —1.84 [270:-115]  Low  Low Some Lew Sone Some

Baiao 2023 1350 BEOOD 35 1740 05400 36 14 400 Disased Community EU -048 [-097.-0.02]  Low  Low Low Low Low  Low

Boshime 2023 820 BMOD 24 BHO0 oD 21 A £.00 llealtny  lospital  EU 022 057 441 Lew  Low Low Low Low  Low

Bratl 2021 773 21200 & #68 22200 7O 1 1800 llealty  School  Alrica -0A41 [-072.-0.18]  Low  Low Low Low Low  Low

Canhavale 2023 7180 495000 12 5580 324000 12 12 400 lealtny  Community  LSA D37 [-0.44; 1.18] Sormeilaw Low Low Low Lew  Some

Chang 2019 -0.65 03800 S5 -010  QQE0C B5 1 1200 llealty  Community Asia -0.76 [-1.14.-0.371  Low  Low Low Low Low  Low

il 2016 3500 230000 & 3000 350000 B 1 100 llealthy  Community  EUI 016 [-0.82; 1.14] SometSome Low  Low Seme Low  Seme

Katbownik 2020 320 1000 25 506 12800 25 1 428 llealtny  University  EU 012 [-043 088 Lew  Some Low Low Some Seme

Kato-katacka 2016 172 08100 23 189 08300 24 1 800 lealtny  University  Asia -D3 [-088; 027 Low e

Kally 2017 038 14800 20 100 18800 20 1 8.00 llealthy  Community EU -0.36 [-0.88; 0.15] Low/Some Some

Laa 2021 748 24800 83 79 30800 SO 2 #00 llealtny  llospital  Asia -041 [-047. 4.24]  Seme Some

Law 2018 -301 7TAaEDO &2 027 G0GIOD B 1 1200 llealty Community Asia -005 [-043 .34 Low o

Li2ne3 -080 18100 S -024 16700 50 1200 llealtyy  Community Asia -D32 [-071 887 Low

Makela 2023 1243 44200 93 1323 58100 OF 1 000 lealty  Univarsity  EU -0A5 [-044; 043 Low

Marcae 2004 430 BATO0 73 175 B30 83 A 500 llealthy  University  EU 030 [-004; 084 igh

Matsuura 2022 G50 28200 14 1080 48300 13 1 a00 llealthy  Community Asia 108 180 -027]  Low

Massaoudi 2011 4312 21700 22 4277 164700 87 2 428 lealtny  Community  EU DD2 [-0.54; 058  Some

Maleney 2021 402723 {EGBEI0 & 335791 16682000 12 A 4.00 llealthy  University  EU D38 [-0.51; 1.30] Low/ Some

Mishida 2010 028 L2200 3 028 0A70 20 A 2400 llealty  University  Asia DO [-0.51; O.51]  Some

Nishihira 2014 -106 B30 105 042 51300 100 2 1200 llealty Community Asia -0.26 [-056.-0.02]  Low

Onning 2020 291100 127660000 30 569600 117060000 27 1 400 llealtny  Community  EU -D22 [-075 .30  Low

Onning 2023 1497 08000 56 7Pl 14800 5F 1 1200 lealtyy Community EU -250 [-309-285]  Low

Paltersan 2020 606 37300 55 685 3EOD0 67 1 500 llealthy  Community  EU DD3 [-0.34; 0401 Lew

Pumpa 2015p 041 01800 18 046 01100 20 & 400 llealty  Univarsity  EU 036 [027102]  Gome

Romman 2018 161100 2BZO200 16 180215 2461000 15 4 800  Diseased Community EU -D7D [-143; 003  Seme

Sawada 2017 -020 D400 24 012 Q4400 24 1 400 lealtny  University  Asia [-130,-0.13]  Low

Shida 2017 026 L2000 48 028 0470 47 A 1200 llealty  Community Asia 051, 0.20]  Lew

Soldi 2019 BE; D00 25 A42 24700 M & 643 Healthy Community EU [-050; 062 LowlLow

Stenman 2016 4820 49BBO0 26 1814 328300 08 1 2400 Heally Gommunity EU 1103, 221]  Low

Scydlesska 2021 1370 43000 25 1469 74000 23 9 500 Heallly  University  EU [-073; 048] Lew

Takada 2018 005 DOBOO 7O 040 0470 A A 2.00 Heally  University  Asia 071 -0.04]  Low

Townsend 2016 B7GAD  IBRI000 13 TONA0 2474000 12 1 1200 Healy  Universi B 130 0221 Low

Wenkalaraman 2021 1327 ZETO0 38 2203 27200 b 7 4.00 Healhy — University  Asia [o82 282 Low

Vislden 2023 20000 SODDDO 35 G100 670000 35 G 600 Hex Community USA |904; 093] Some

Visang 20121 T470 BBLDIOD 20 TATOS  TAA4E00 26 1 200 Healtny  Community  EU 041 052 Lew

Wisslanate 2022 CAD DI04 0 Q2a00 22 1 4.00 Healtny  Community  Asia : R} Low

Wi 2024 1288 TI000 35 68800 95 1 6.00 Healtny  Gommmunity  Asia -014 Low

Ponled eatimate [REM] 1771 1725 ® -D.45 [-0.83; -0.07]

Pradigtion intgrval [-3.01: 211

Heleroerety £~ = B39 (915 94%] ¢ =1
Test “or subgroup diflerences: 7 = 0.85, d
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Figure S5 Forest plot showing subgroup analysis based on region
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Figure S6: Forest plot showing subgroup analysis based on RoB
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Figure S7: Forest plot showing leave-one-out analysis

Standardised Mean

Study Difference SMD 95%—Cl P-value Tau2 Tau 12
Onmitting Arifdjanova 2021 —— -0.41 [-0.79; -0.03] 0.04 1.5408 1.2413 92%
Omitting Baiao 2023 —— -045 [-0.84; -0.06] 0.03 16160 12712 93%
Onmitting Boehme 2023 —— -0.47 [-0.85; -0.08] 0.02 1.6054 1.2670 93%
Onmitting Cannavale 2023 ~ ——Jl—— -047 [-0.86; -0.08] 0.02 1.6006 1.2652 93%
Onmitting Karbownk 2020  ——l—— -0.46 [-0.85; -0.07] 0.02 1.6082 1.2682 93%
Omitting Kazemi 2018 —a— -0.46 [-0.85; -0.08] 0.02 1.8149 1.2708 93%
Onmitting Lan 2023 —m— -0.45 [-0.84; -0.06] 0.02 1.6160 1.2712 03%
Omitting Lee 2021 —a— -046 [-0.85; -0.07] 0.02 1.6132 12701 93%
Onmitting Makela 2023 —— -0.46 [-0.85; -0.07] 0.02 1.8139 1.2704 93%
Onmitting Marcos 2004 —— -0.47 [-0.86; -0.08] 0.02 1.6020 1.2657 93%
Omitting Messaoudi 2011 ——l—— -0.46 [-0.85; -0.07] 0.02 1.6108 1.2682 93%
Omitting Pumpa 2019p —a— -0.47 [-0.86; -0.08] 0.02 1.5999 1.2649 93%
Onmitting Patterson 2020 —a— -046 [-0.85;-007] 0.02 1.6103 1.2680 93%
Omitting Roman 2018 —— -0.45 [-0.84; -0.05] 0.03 1.8146 1.2707 93%
Omitting Rudzki 2019 —— -0.46 [-0.85; -0.07] 0.02 1.8080 1.2680 93%
Onmitting Shi 2023 —— -0.31 [-0.55; -0.06] 0.02 0.5929 0.7700 87%
Omitting Szydiwska 2021 —— -046 [-0.85;-007] 0.02 16141 12705 93%
Omitting Townsend 2018 —a— -0.45 [-0.84; -0.06] 0.03 1.6157 1.2711 93%
Omitting Venkataraman 2021 ——Jl—| -0.39 [-0.76; -0.02] 0.04 1.4374 1.1989 92%
Omitting Walden 2023 —B— -0.47 [-0.88; -0.08] 0.02 1.5935 1.2624 93%
Omitting Watanabe 2022 —a— -0.45 [-0.84; -0.06] 0.03 1.8152 1.2709 93%
Onmitting Gill 2016 —— -0.46 [-0.85; -0.07] 0.02 1.6078 1.2680 93%
Omitting Hsu 2024 —— -0.46 [-0.85; -0.07] 0.02 1.8115 1.2684 93%
Qmitting Wu 2024 —— -0.48 [-0.85; -0.07] 0.02 1.6137 1.2703 93%
Onmitting Tian 2022 —m— -0.47 [-0.86; -0.08] 0.02 1.5852 1.2630 93%
Onmitting Anderson 2016 —a— -0.42 [-0.80; -0.03] 0.03 1.5647 1.2500 92%
Omitting Sempach 2024 —— -0.46 [-0.85; -0.07] 0.02 1.6132 1.2701 93%
Omitting Onning 2023 —— -040 [-0.78; -0.02] 0.04 15054 12270 92%
Omitting Wang 2021 —u— -0.46 [-0.85; -0.07] 0.02 1.8109 1.2692 93%
Omitting Brett 2021 —a— -0.45 [-0.84; -0.06] 0.02 1.8160 1.2712 93%
Omitting Nishihira 2014 —— -0.45 [-0.85; -0.06] 0.02 16154 12710 93%
Omitting Moloney 2021 —— -0.47 [-0.86; -0.08] 0.02 1.8002 1.2650 93%
Onmitting Soldi 2019 —a— -0.46 [-0.85; -0.07] 0.02 1.6008 1.2688 93%
Onmitting Matsuura 2022 —a— -0.44 [-0.83; -0.05] 0.03 1.6069 1.2676 93%
Omitting Juan 2022 —a— -0.46 [-0.85; -0.07] 0.02 1.8119 1.2696 93%
Omitting Takada 2016 —— -0.45 [-0.84; -0.06] 0.02 1.6158 1.2712 93%
Omitting Lew 2019 —a— -046 [-0.85; -0.07] 0.02 1.6121 12687 93%
Omitting Chong 2019 —— -0.44 [-0.83; -0.05] 0.03 1.8139 1.2704 93%
Omitting Li 2023 —— -045 [-0.84; -0.06] 0.02 16156 12711 93%
Onmitting Shida 2017 —— -0.46 [-0.85; -0.07] 0.02 1.6131 1.2701 93%
Omitting Onning 2020 —— -0.46 [-0.85; -0.06] 0.02 1.6148 1.2707 93%
Omitting Kelly 2017 —— -0.45 [-0.84; -0.06] 0.02 1.6159 1.2712 93%
Onmitting Nishida 2019 —u— -0.46 [-0.85; -0.07] 0.02 1.6111 1.2693 93%
Onmitting Stenman 2018 —a— -0.50 [-0.87;-0.12] 0.01 1.5136 1.2303 92%
Onmitting Sawada 2017 —m— -0.44 [-0.84; -0.05] 0.03 1.6144 1.2706 93%
Omitting Kato-kataoka 2016 ——l—— -045 [-0.84; -0.06] 0.02 16155 12710 93%
Random effects model —_— -0.45 [-0.83; -0.07] 0.02 1.5773 1.2559 93%
Sensitivity Analysis

Leave—one—aut Meta—Analysis -0.5 0 0.5



Figure S8: Forest plot showing pooled estimates after outliers’ removal
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Figure S9: Risk of bias plot — domain wise
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#D1-D5 — domains for RoB assessment in parallel group design studies, DS — additional domain besides D1-D5 in cross over design studies

Figure S10: Funnel plot after outlier removal

Contour-Enhanced Funnel Plot (Probictics and Cortisol — Outliers removed)
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