Supplementary Materials


Supplementary Table 1. Search keywords and search strategy for advances research in the meta-analysis

	
	Query and search Keywords

	Intervention 
	“probiotic*” OR “synbiotic*” 

	Variables 
	"thyroid" OR "Thyroxine" OR "Triiodothyronine" OR “Iodothyronine” OR “Liothyronine” OR “Thyrotropin” OR “T3” OR “T4” OR “thyroid-stimulating hormone” OR “TSH” OR "hyperthyroid*" OR "hypothyroid*"   




Supplementary Table 2. Search-line in main scientific databases (PubMed, ISI Web of Science, Scopus) 

	Databases
	Search line
	#

	PubMed
	("probiotic*"[Title/Abstract] OR "synbiotic*"[Title/Abstract]) AND ("thyroid"[Title/Abstract] OR "Thyroxine"[Title/Abstract] OR "Triiodothyronine"[Title/Abstract] OR "Iodothyronine"[Title/Abstract] OR "Liothyronine"[Title/Abstract] OR "Thyrotropin"[Title/Abstract] OR "T3"[Title/Abstract] OR "T4"[Title/Abstract] OR "thyroid-stimulating hormone"[Title/Abstract] OR "TSH"[Title/Abstract] OR "hyperthyroid*"[Title/Abstract] OR "hypothyroid*"[Title/Abstract])
	310

	ISI WoS
	Results for “probiotic*” OR “synbiotic*” (Topic) AND "thyroid" OR "Thyroxine" OR "Triiodothyronine" OR “Iodothyronine” OR “Liothyronine” OR “Thyrotropin” OR “T3” OR “T4” OR “thyroid-stimulating hormone” OR “TSH” OR "hyperthyroid*" OR "hypothyroid*" (Topic)
	635

	Scopus
	( TITLE-ABS-KEY ( "probiotic*"  OR  "synbiotic*" )  AND  TITLE-ABS-KEY ( "thyroid"  OR  "Thyroxine"  OR  "Triiodothyronine"  OR  "Iodothyronine"  OR  "Liothyronine"  OR  "Thyrotropin"  OR  "T3"  OR  "T4"  OR  "thyroid-stimulating hormone"  OR  "TSH"  OR  "hyperthyroid*"  OR  "hypothyroid*" ) ) 
	1211

	All
	PubMed (n=310), ISI Web of Science (n=635), Scopus (n=1211)
	


[bookmark: _Hlk194156315]

[bookmark: _Hlk194156393]Supplementary Table 3. Publication bias and Sensitivities analysis

	Outcomes
	Egger
	Sensitivities

	T3
	0.307
	: (-0.08, 2.16)
Results change by elimination Narimani-rad, Talebi, Lin, Salamadze, Huo

	T4
	0.255
	(-0.32, 2.52)
Results change by elimination Narimani-rad, Spaggiari, Salamadze, and Huo

	TSH
	0.288
	Sensitivity analysis for TSH: (-2.23, 0)



Sensitivity analysis:
[bookmark: _Hlk194156402]Sensitivity analysis for fT3: (-0.08, 2.16)
Results change by elimination Narimani-rad, Talebi, Lin, Salamadze, Huo

Sensitivity analysis for fT4: (-0.32, 2.52)
Results change by elimination Narimani-rad, Spaggiari, Salamadze, and Huo

Sensitivity analysis for TSH: (-2.23, 0) 
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Supplementary Figure 1. Sensitivity analysis of studies for the effect of probiotic and synbiotic supplementation on free T3, free T4, and TSH in adults. 
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Supplementary Figure 2. Funnel plot of publication biases for the effect of probiotic and synbiotic supplementation on free T3, free T4, and TSH in adults. 
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Funnel plot with pseudo 95% confidence limits


image1.emf
 -0.08   0.98   0.10   1.85   2.16

 Narimani-rad at al.[2014]

 Spaggiari at al.[2017]

 Talebi et al.[2019]

 Lin at al.[2022]

 Ramezani at al.[2023]

 Salamadze at al.[2023]

 Huo at al.[2021]

 kong et al. [2022]

 Szydłowska et al.[2025]

 Lower CI Limit  Estimate  Upper CI Limit

 Meta-analysis estimates, given named study is omitted

 


image2.emf
 -0.32   1.04   0.04   2.05   2.52

 Narimani-rad at al.[2014]

 Spaggiari at al.[2017]

 Talebi et al.[2019]

 Lin at al.[2022]

 Ramezani at al.[2023]

 Salamadze at al.[2023]

 Huo at al.[2021]

 kong et al. [2022]

 Szydłowska et al.[2025]

 Lower CI Limit  Estimate  Upper CI Limit

 Meta-analysis estimates, given named study is omitted

 


image3.emf
 -2.23  -1.10  -1.96  -0.23  -0.00

 Narimani-rad at al.[2014]

 Spaggiari at al.[2017]

 Talebi et al.[2019]

 Lin at al.[2022]

 Ramezani at al.[2023]

 Salamadze at al.[2023]

 Huo at al.[2021]

 kong et al. [2022]

 Szydłowska et al.[2025]

 Lower CI Limit  Estimate  Upper CI Limit

 Meta-analysis estimates, given named study is omitted

 


image4.emf
0

.

2

.

4

.

6

.

8

s

e

(

S

M

D

)

-1 0 1 2 3

SMD

Funnel plot with pseudo 95% confidence limits


image5.emf
0

.

5

1

s

e

(

S

M

D

)

-2 0 2 4 6

SMD

Funnel plot with pseudo 95% confidence limits


