Additional Materials
Additional table
Additional table 1 searching strategy
	Pubmed

	#
	Query
	Hits

	
	Search records
	Number

	14
	(#12) AND (#3 OR #4) AND (#5 OR #6)
	451

	13
	(#12 OR #2) AND (#3 OR #4) AND (#5 OR #6)
	2,821

	12
	"aged patient"[Title/Abstract] OR "aged people"[Title/Abstract] OR "aged person"[Title/Abstract] OR "aged subject"[Title/Abstract] OR "elderly"[Title/Abstract] OR "elderly patient"[Title/Abstract] OR "elderly people"[Title/Abstract] OR "elderly person"[Title/Abstract] OR "elderly subject"[Title/Abstract] OR "senior citizen"[Title/Abstract] OR "Senium"[Title/Abstract]
	325,359

	11
	#9 NOT #10
	3,228

	10
	"mice"[Title/Abstract] OR "mouse"[Title/Abstract] OR "Rat*"[Title/Abstract] OR "murine"[Title/Abstract]
	2,567,033

	9
	#7 NOT #8
	3,581

	8
	(((("Clinical Conference" [Publication Type])) OR "Review" [Publication Type]) OR "Letter" [Publication Type]) OR "Systematic Review" [Publication Type]
	4,943,086

	7
	(#1 OR #2) AND (#3 OR #4) AND (#5 OR #6)
	3,712

	6
	microbiota[MeSH Terms]
	101,913

	5
	"microflora"[Title/Abstract] OR "Community Composition, Microbial"[Title/Abstract] OR "Community Structure, Microbial"[Title/Abstract] OR "Community, Microbial"[Title/Abstract] OR "Composition, Microbial Community"[Title/Abstract] OR "Human Microbiome"[Title/Abstract] OR "Human Microbiomes"[Title/Abstract] OR "Microbial Communities"[Title/Abstract] OR "Microbial Community"[Title/Abstract] OR "Microbial Community Composition"[Title/Abstract] OR "Microbial Community Compositions"[Title/Abstract] OR "Microbial Community Structure"[Title/Abstract] OR "Microbial Community Structures"[Title/Abstract] OR "microbial flora"[Title/Abstract] OR "Microbiome"[Title/Abstract] OR "Microbiome, Human"[Title/Abstract] OR "Microbiomes"[Title/Abstract] OR "microbiota"[Title/Abstract] OR "Microbiotas"[Title/Abstract]
	225,618

	4
	feces[MeSH Terms]
	114,769

	3
	"faecal excretion"[Title/Abstract] OR "faeces"[Title/Abstract] OR "fecal"[Title/Abstract] OR "fecal excretion"[Title/Abstract] OR "feces"[Title/Abstract] OR "stool"[Title/Abstract] OR "Stools"[Title/Abstract]
	181,906

	2
	Aged[MeSH Terms]
	3,691,973

	1
	"Aged"[Title/Abstract] OR "aged patient"[Title/Abstract] OR "aged people"[Title/Abstract] OR "aged person"[Title/Abstract] OR "aged subject"[Title/Abstract] OR "elderly"[Title/Abstract] OR "elderly patient"[Title/Abstract] OR "elderly people"[Title/Abstract] OR "elderly person"[Title/Abstract] OR "elderly subject"[Title/Abstract] OR "senior citizen"[Title/Abstract] OR "Senium"[Title/Abstract]
	1,094,633



	Embase

	#
	Query
	Hits

	
	Search records
	number

	#6
	#1 AND (#2 OR #3) AND (#4 OR #5)
	574 

	#5
	'microflora'/exp
	251,065

	#4
	'microflora':ti,ab,kw OR 'community composition, microbial':ti,ab,kw OR 'community structure, microbial':ti,ab,kw OR 'community, microbial':ti,ab,kw OR 'composition, microbial community':ti,ab,kw OR 'human microbiome':ti,ab,kw OR 'human microbiomes':ti,ab,kw OR 'microbial communities':ti,ab,kw OR 'microbial community':ti,ab,kw OR 'microbial community composition':ti,ab,kw OR 'microbial community compositions':ti,ab,kw OR 'microbial community structure':ti,ab,kw OR 'microbial community structures':ti,ab,kw OR 'microbial flora':ti,ab,kw OR 'microbiome':ti,ab,kw OR 'microbiome, human':ti,ab,kw OR 'microbiomes':ti,ab,kw OR 'microbiota':ti,ab,kw OR 'microbiotas':ti,ab,kw
	262,427

	#3
	'feces'/exp
	90,630

	#2
	'faecal excretion':ti,ab,kw OR 'faeces':ti,ab,kw OR 'fecal':ti,ab,kw OR 'fecal excretion':ti,ab,kw OR 'feces':ti,ab,kw OR 'stool':ti,ab,kw OR 'stools':ti,ab,kw
	250,696

	#1
	'aged patient':ti,ab,kw OR 'aged people':ti,ab,kw OR 'aged person':ti,ab,kw OR 'aged subject':ti,ab,kw OR 'elderly':ti,ab,kw OR 'elderly patient':ti,ab,kw OR 'elderly people':ti,ab,kw OR 'elderly person':ti,ab,kw OR 'elderly subject':ti,ab,kw OR 'senior citizen':ti,ab,kw OR 'senium':ti,ab,kw
	469,300



	Cochrane

	#
	Query
	Hits

	
	Search records
	number

	#6
	#1 AND (#2 OR #3) AND (#4 OR #5)
	780

	#5
	MeSH descriptor: [Microbiota] explode all trees
	2,482

	#4
	('microflora' OR 'Community Composition, Microbial' OR 'Community Structure, Microbial' OR 'Community, Microbial' OR 'Composition, Microbial Community' OR 'Human Microbiome' OR 'Human Microbiomes' OR 'Microbial Communities' OR 'Microbial Community' OR 'Microbial Community Composition' OR 'Microbial Community Compositions' OR 'Microbial Community Structure' OR 'Microbial Community Structures' OR 'microbial flora' OR 'Microbiome' OR 'Microbiome, Human' OR 'Microbiomes' OR 'microbiota' OR 'Microbiotas'):ti,ab,kw
	15,314

	#3
	MeSH descriptor: [Feces] explode all trees
	4,141

	#2
	('faecal excretion' OR 'faeces' OR 'fecal' OR 'fecal excretion' OR 'feces' OR 'stool' OR 'Stools'):ti,ab,kw
	27,774

	#1
	('aged patient' OR 'aged people' OR 'aged person' OR 'aged subject' OR 'elderly' OR 'elderly patient' OR 'elderly people' OR 'elderly person' OR 'elderly subject' OR 'senior citizen' OR 'Senium'):ti,ab,kw
	291,019



	Scopus

	#
	Query
	Hits

	
	Search records
	number

	#1
	TITLE-ABS-KEY("microflora" OR "Community Composition, Microbial" OR "Community Structure, Microbial" OR "Community, Microbial" OR "Composition, Microbial Community" OR "Human Microbiome" OR "Human Microbiomes" OR "Microbial Communities" OR "Microbial Community" OR "Microbial Community Composition" OR "Microbial Community Compositions" OR "Microbial Community Structure" OR "Microbial Community Structures" OR "microbial flora" OR "Microbiome" OR "Microbiome, Human" OR "Microbiomes" OR "microbiota" OR "Microbiotas") AND TITLE-ABS-KEY("faecal excretion" OR "faeces" OR "fecal" OR "fecal excretion" OR "feces" OR "stool" OR "Stools") AND TITLE-ABS-KEY("aged patient" OR "aged people" OR "aged person" OR "aged subject" OR "elderly" OR "elderly patient" OR "elderly people" OR "elderly person" OR "elderly subject" OR "senior citizen" OR "Senium")
	1,369



Additional table 2 Sensitivity Analyses for High-Heterogeneity Outcomes
	
	Study
	SMD[95%CI]
	P value

	Probiotics-Bifidobacterium longum subsp longum
	Ommitting Akatsu 2012
	0.74[-0.16,1.64]
	0.11

	
	Ommitting Kondo 2013
	1.76[0.59,2.94]
	0.003

	
	Ommitting Wang 2025
	1.32[-0.76,3.40]
	0.21

	Probiotics-Bifidobacterium
	Ommitting Ahmed 2007
	0.45[0.06,0.85]
	0.03

	
	Ommitting Akatsu 2012
	0.32[0.04,0.67]
	0.08

	
	Ommitting Kondo 2013
	0.45[0.02,0.89]
	0.04

	
	Ommitting Nyangale 2015
	0.52[0.21,0.84]
	0.001

	
	Ommitting Salvesi 2022
	0.29[-0.04,0.63]
	0.08

	
	Ommitting Toda 2005
	0.38[0.01,0.76]
	0.05

	
	Ommitting Valentini 2015
	0.41[-0.00,0.82]
	0.05

	Prebiotics-Bifidobacterium
	Ommitting Chung 2007
	0.94[0.07.1.80]
	0.03

	
	Ommitting Kleessen 1997
	1.03[0.11,1.95]
	0.03

	
	Ommitting Majid 2014
	1.30[0.51, 2.09]
	0.001

	
	Ommitting Vulevic 2008
	0.81[0.19, 1.43]
	0.01

	
	Ommitting Vulevic 2015
	1.22[0.33, 2.11]
	0.007

	
	Ommitting Akatsu 2015
	1.20[0 30, 2.09]
	0.009

	Synbiotics-Acetic acid
	Ommitting Arthur 2008
	0.77[0.42. 1.13]
	<0.0001

	
	Ommitting Macfarlane 2013
	0.63[0.07.1.19]
	0.03

	
	Ommitting Mitsuyoshi 2012
	0.62[0.15, 0.78]
	0.004

	
	Ommitting Shimizu 2018
	0.63[0.02, 1.24]
	0.04



Additional table 3 Sensitivity Analyses for High-risk Outcomes
	[bookmark: _GoBack]
	Study
	SMD[95%CI]
	P value

	Prebiotics-Bifidobacterium
	Ommitting Akatsu 2015
	1.20 [0.30, 2.09]
	0.009

	Prebiotics-IL10
	Ommitting Akatsu 2015
	0.70 [0.36, 1.04]
	<0.0001

	Prebiotics-IL1β
	Ommitting Akatsu 2015
	-0.39 [0.72,-0.04]
	0.02

	Probiotics-Bifidobacterium
	Ommitting Valentini 2015
	0.38 [0.01, 0.76]
	0.05

	Probiotics-Bifidobacterium
	Ommitting Toda 2005
	0.38 [0.01, 0.76]
	0.05

	Synbiotics-Lactobacillus casei strain Shirota
	Ommitting Mitsuyoshi 2012
	0.75 [0.27. 1.23]
	0.002

	Synbiotics-Bifidobacterium breve strain Ya
	Ommitting Mitsuyoshi 2012
	0.95 [0.47. 1.44]
	0.0001

	Synbiotics-Pseudomonas
	Ommitting Mitsuyoshi 2012
	-0.49 [-0.95,-0.02]
	0.04

	Synbiotics-Acetic acid
	Ommitting Mitsuyoshi 2012
	0.46 [0.15. 0.78]
	0.004

	Synbiotics-Valeric acid
	Ommitting Mitsuyoshi 2012
	0.33 [0.08, 0.75]
	0.12

	Synbiotics-Total microbes
	Ommitting Mitsuyoshi 2012
	0.60 [0.32. 0.87]
	<0.0001




