Per- and Polyfluoroalkyl Substances (PFAS) Biomagnification in Food Webs: A protocol for a systematic review and meta-analysis
SUPPLEMENTARY TABLES
Supplementary Table 1
Supplementary Table 1. Meta-analytic moderators expected to have an impact on the trophic magnification estimate. The table provides the list of predicted moderators alongside the prediction of the expected influence of each moderator, an explanation of the predictions, and references supporting the predictions.
	Moderator
	Prediction
	Explanation
	References

	Research Methodological Factors

	Whole-organism or organ/tissue-specific analysis
	PFAS biomagnification estimates based exclusively on whole-organism samples may differ from those on a mix of whole-organism and organ-specific.
	Whole-organism concentrations are usually measured at the base of food webs (plankton, lichens). For animals of higher trophic levels (seals, bears etc.) practical and ethical reasons mean sampling is done on specific organs or fluids instead. The sampling strategy also pertains to whether the data was initially gathered due to a study's focus on ecological risk (whole animals) or human health risk (emphasizing edible parts such as fillets, eggs, muscle tissue, etc.).
	Borgå et al. (2012); Franklin (2016); Miranda et al. (2022)

	PFAS concentrations normalised to lipid or protein levels
	The biomagnification estimates of TMFs based on protein- or lipid-normalized PFAS concentrations may differ from those based on concentrations non-normalised.
	Evaluation of biomagnification using TMFs based on protein- or lipid-normalized concentrations in food web organisms has been rarely suggested (Kelly et al., 2009). However, it should be considered a source of variability in biomagnification estimates.
	Franklin (2016)

	Treatment of undetected values
	A substitution of undetected compound values by one-half of the limit value decreases the TMF compared with different approaches.
	Using one-half of the limit value as a substitution for undetected compounds may inflate baseline compound concentrations.
	Borgå et al. (2012); Miranda et al. (2022)

	N-isotope trophic enrichment factor (TEF)
	Different TEF choices can result in under- or overestimation of PFAS biomagnification.
	Different studies use different N-isotope TEF to calculate the trophic level of species. The choice of TEF can affect the resulting TMF.
	Miranda et al. (2022)

	Geographical Factors

	Sampling Latitude
	PFAS biomagnification estimates on food webs closer to the equator may be lower than those at higher latitudes.
	Tropical food webs are more intricate due to higher biodiversity, enabling more diverse consumer diets (Paine, 1966). Greater biomass and tissue turnover may dilute pollutants across networks. The latitude may incorporate the synergic effect of several factors, such as food web length and nature of top predator and food web baseline organism.
	Borgå et al. (2012); Conder et al. (2012); Houde et al. (2011); Miranda et al. (2022)

	Biological and Ecological Factors

	Type of breathing
	PFAS biomagnification estimates tend to be higher in food webs that include solely air-breathing organisms or a combination of air-breathing and water-breathing organisms, compared to those consisting exclusively of water-breathing organisms.
	Biomagnification of PFAS in food webs dominated by poikilotherms (e.g., aquatic ecosystem) is lower than in food webs dominated by air breathers (e.g., terrestrial ecosystems) because of differences in metabolic rates and lipid content between these two types of organisms.
	Borgå et al. (2012); Conder et al. (2012); Miranda et al. (2022)

	Trophic position of the food web baseline 
	An extension of the food web towards the lowest trophic level will likely affect the biomagnification estimates.
	Studies where a primary producer was used as the base of the food web are likely to have different biomagnification estimates compared to those with a primary consumer.
	Conder et al. (2012); Miranda et al. (2022)

	Trophic position of the top predator
	An extension of the food web towards the highest trophic level will likely affect the biomagnification estimates.
	Higher trophic-level organisms typically have higher lipid contents and longer lifespans. These allow more bioaccumulation over time, leading to higher concentrations in the top predators.
	Borgå et al. (2012); Conder et al. (2012) 

	Food web length
	A broader range in trophic levels will likely increase the biomagnification estimate.
	Bioaccumulation occurs at each trophic transfer. With more trophic levels, contaminants accumulate to higher concentrations at the top predators. 
	Borgå et al. (2012); Houde (2011); Miranda et al. (2022) 

	Compounds’ physicochemical properties

	Carbon chain length
	An increase in the chain length increases the biomagnification estimate.
	Laboratory studies in which fish are exposed to contaminants solely through diet observed a direct positive relation between biomagnification factors and the number of carbon atoms.
	Conder et al., (2008); Goeritz et al. (2013); Liu et al., (2018); Martin et al. (2003a)

	Functional group
	Perfluoroalkyl sulfonates (PFSA) are more bioaccumulative in the food web than perfluoroalkyl carboxylic acids (PFCAs) of the same fluorinated carbon chain length
	There is no clear mechanistic explanation for the greater bioaccumulation potential of acids containing a sulfonyl functional group. Nevertheless, Jones et al. (2003) showed that sulfonic acids bind strongly to proteins.
	Conder et al., (2008); Jones et al., (2009); Martin et al. (2003a); Martin et al. (2003b);  


Supplementary Table 2
Supplementary Table 2. Pilot search strings, source database/platform names, date of search, and number of hits.
	Source
	Search string
	Date of search
	Number of hits

	PubMed
	("fluoroalkyl" OR perfluo* OR polyfluo* OR organofluorine OR pfas OR pfass OR pfba OR pfpea OR pfhxa OR pfhpa OR pfoa OR pfna OR pfda OR pfdea OR pfdca OR pfunda OR pfuna OR pfua OR pfuda OR pfdoa OR pfdoda OR pftrda OR pftrida OR pftra OR pfta OR pfteda OR pfo4da OR pfo5doda OR pfbs OR pfbus OR pfpes OR pfhxs OR pfhps OR pfos OR pfns OR pfds OR fts OR ftsa OR pfechs OR fosa OR pfosa OR netfosaa OR "Et-PFOSA-AcOH" OR nmefosaa OR "Me-PFOSA-AcOH" OR adona OR "Cl-PFAES" OR "F-53B" OR genx OR "HFPO-TA" OR "Hydro-Eve" OR "Nafion BP2" OR teflon OR tefal OR c8 OR "emerging pollutant*" OR organohalogen* OR ptfe OR fluorotelomer*) AND ("trophic level*" OR "trophic position*" OR tropho* OR "trophic amplification" OR "trophic magnification*" OR "trophic transfer" OR bioamplification* OR biomagnif* OR "biological magnification*"OR "cumulative concentration*" OR "food chain*" OR "food web*" OR TMF OR "magnification factor*") NOT review[pt]
	11/03/2024
	516

	Web of Science (Core Collection)
	TS=("fluoroalkyl*" OR perfluo* OR polyfluo* OR organofluorine OR pfas OR pfass OR pfba OR pfpea OR pfhxa OR pfhpa OR pfoa OR pfna OR pfda OR pfdea OR pfdca OR pfunda OR pfuna OR pfua OR pfuda OR pfdoa OR pfdoda OR pftrda OR pftrida OR pftra OR pfta OR pfteda OR pfo4da OR pfo5doda OR pfbs OR pfbus OR pfpes OR pfhxs OR pfhps OR pfos OR pfns OR pfds OR fts OR ftsa OR pfechs OR fosa OR pfosa OR netfosaa OR "Et-PFOSA-AcOH" OR nmefosaa OR "Me-PFOSA-AcOH" OR adona OR "Cl-PFAES" OR "F-53B" OR genx OR "HFPO-TA" OR "Hydro-Eve" OR "Nafion BP2" OR teflon OR tefal OR c8 OR "emerging pollutant*" OR organohalogen* OR ptfe OR fluorotelomer*) AND TS=("nitrogen isotope*" OR "stable isotope*" OR "trophic level*" OR "trophic position*" OR tropho* OR "trophic amplification" OR "trophic magnification*" OR "trophic transfer" OR bioamplification* OR biomagnif* OR "biological magnification*" OR "cumulative concentration*" OR "food chain*" OR "food web*" OR TMF OR "magnification factor*") NOT DT=(Review)
	11/03/2024
	941

	Scopus
	TITLE-ABS-KEY ( *fluoroalkyl* OR perfluo* OR polyfluo* organofluorine OR pfas OR pfass OR pfba OR pfpea OR pfhxa OR pfhpa OR pfoa OR pfna OR pfda OR pfdea OR pfdca OR pfunda OR pfuna OR pfua OR pfuda OR pfdoa OR pfdoda OR pftrda OR pftrida OR pftra OR pfta OR pfteda OR pfo4da OR pfo5doda OR pfbs OR pfbus OR pfpes OR pfhxs OR pfhps OR pfos OR pfns OR pfds OR fts OR ftsa OR pfechs OR fosa OR pfosa OR netfosaa OR "Et-PFOSA-AcOH" OR nmefosaa OR "Me-PFOSA-AcOH" OR adona OR "Cl-PFAES" OR "F-53B" OR genx OR "HFPO-TA" OR "Hydro-Eve" OR "Nafion BP2" OR teflon OR tefal OR c8 OR "emerging pollutant*" OR organohalogen* OR ptfe OR fluorotelomer* ) AND ( "trophic level*" OR "trophic position*" OR "trophic amplification" OR "trophic magnification*" OR "trophic transfer" OR bioamplification* OR biomagnif* OR "biological magnification*" OR "magnification factor*" OR TMF) AND ( EXCLUDE ( DOCTYPE,"re" ) )
	11/03/2024
	1517

	GreenFile (EBSCO)
	(fluoroalkyl OR perfluo* OR polyfluo* OR organofluorine OR pfas OR pfass OR pfba OR pfpea OR pfhxa OR pfhpa OR pfoa OR pfna OR pfda OR pfdea OR pfdca OR pfunda OR pfuna OR pfua OR pfuda OR pfdoa OR pfdoda OR pftrda OR pftrida OR pftra OR pfta OR pfteda OR pfo4da OR pfo5doda OR pfbs OR pfbus OR pfpes OR pfhxs OR pfhps OR pfos OR pfns OR pfds OR fts OR ftsa OR pfechs OR fosa OR pfosa OR netfosaa OR "Et-PFOSA-AcOH" OR nmefosaa OR "Me-PFOSA-AcOH" OR adona OR "Cl-PFAES" OR "F-53B" OR genx OR "HFPO-TA" OR "Hydro-Eve" OR "Nafion BP2" OR teflon OR tefal OR c8 OR "emerging pollutant*" OR organohalogen* OR ptfe OR fluorotelomer*) AND (nitrogen isotope* OR stable isotope* OR trophic level* OR "trophic position*" OR tropho* OR "trophic amplification" OR "trophic magnification*" OR "trophic transfer" OR bioamplification* OR biomagnif* OR "biological magnification*" OR "cumulative concentration*" OR "food chain*" OR "food web*" OR "magnification factor*" OR TMF)
	11/03/2024
	388

	Open Grey
	(fluoroalkyl OR perfluoro* OR polyfluoro* OR organofluorine OR pfas OR pfass OR pfba OR pfpea OR pfhxa OR pfhpa OR pfoa OR pfna OR pfda OR pfdea OR pfdca OR pfunda OR pfuna OR pfua OR pfuda OR pfdoa OR pfdoda OR pftrda OR pftrida OR pftra OR pfta OR pfteda OR pfo4da OR pfo5doda OR pfbs OR pfbus OR pfpes OR pfhxs OR pfhps OR pfos OR pfns OR pfds OR fts OR ftsa OR pfechs OR fosa OR pfosa OR netfosaa OR "Et-PFOSA-AcOH" OR nmefosaa OR "Me-PFOSA-AcOH" OR adona OR "Cl-PFAES" OR "F-53B" OR genx OR "HFPO-TA" OR "Hydro-Eve" OR "Nafion BP2" OR teflon OR tefal OR c8 OR "emerging pollutant*" OR organohalogen* OR ptfe OR fluorotelomer*) AND (nitrogen isotope* OR stable isotope* OR trophic level* OR "trophic position*" OR tropho* OR "trophic amplification" OR "trophic magnification*" OR "trophic transfer" OR bioamplification* OR biomagnif* OR "biological magnification*" OR "cumulative concentration*" OR "food chain*" OR "food web*" OR "magnification factor*" OR TMF)
	11/03/2024
	140

	ProQuest -Theses and Dissertations Database
	(noft("perfluoroalkyl*") OR noft(“polyfluoroalkyl*”) OR noft(pfas) OR noft(pfos) noft(pfoa)) AND (noft("biomagnification") OR noft("trophic magnification") OR noft("magnification factor") noft("food web") noft("TMF")) NOT noft(DocumentType:Review)NOT noft(DocumentType:Review) 
	11/03/2024
	306


Supplementary Table 3
Supplementary Table 3. Studies evaluating PFAS biomagnification that we used as a benchmark to test the sensitivity of our search string for Scopus.
	First author and year of publication
	Title
	DOI
	Retrieved/Not retrieved

	Martin et al. (2004)
	Perfluoroalkyl contaminants in a food web from Lake Ontario.
	10.1021/es049331s
	Retrieved

	Tomy et al. (2004)
	Fluorinated organic compounds in an Eastern Arctic marine food web.
	10.1021/es049620g
	Retrieved

	Houde et al. (2006)
	Biomagnification of perfluoroalkyl compounds in the bottlenose dolphin (Tursiops truncatus) food web.
	10.1021/es060233b
	Retrieved

	Houde et al. (2008)
	Fractionation and bioaccumulation of perfluorooctane sulfonate (PFOS) isomers in a Lake Ontario food web.
	10.1021/es800906r
	Retrieved

	Kelly et al. (2009)
	Perfluoroalkyl contaminants in an arctic marine food web: Trophic magnification and wildlife exposure.
	10.1021/es9003894
	Retrieved

	Tomy et al. (2009)
	Trophodynamics of some PFCs and BFRs in a western Canadian Arctic marine food web.
	10.1021/es900162n
	Retrieved

	Loi et al. (2011)
	Trophic magnification of poly‐ and perfluorinated compounds in a subtropical food web.
	10.1021/es200432n
	Retrieved

	Xu et al. (2014)
	Bioaccumulation and trophic transfer of perfluorinated compounds in a eutrophic freshwater food web.
	10.1016/j.envpol.2013.09.011
	Retrieved

	Fang et al. (2014)
	Trophic magnification and isomer fractionation of perfluoroalkyl substances in the food web of Taihu Lake, China.
	10.1021/es405018b
	Retrieved

	Zhang et al. (2015)
	Isomer‐specific trophic transfer of perfluorocarboxylic acids in the marine food web of Liaodong Bay, North China.
	10.1021/es504445x
	Retrieved

	Munoz et al. (2017)
	Evidence for the trophic transfer of perfluoroalkylated substances in a temperate macrotidal estuary.
	10.1021/acs.est.7b02399
	Retrieved

	Chen et al. (2018)
	Distribution, bioaccumulation and trophic transfer of chlorinated polyfluoroalkyl ether sulfonic acids in the marine food web of Bohai, China.
	10.1016/j.envpol.2018.05.087
	Retrieved

	Liu et al. (2018)
	Residues, bioaccumulations and biomagnification of perfluoroalkyl acids (PFAAs) in aquatic animals from Lake Chaohu, China.
	10.1016/j.envpol.2018.05.001
	Retrieved

	Simmonet-Laprade et al. (2019a)
	Biomagnification of perfluoroalkyl acids (PFAAs) in the food web of an urban river: Assessment of the trophic transfer of targeted and unknown precursors and implications.
	10.1039/C9EM00322C
	Retrieved

	Simmonet-Laprade et al. (2019b)
	Investigation of the spatial variability of poly‐ and perfluoroalkyl substance trophic magnification in selected riverine ecosystems.
	10.1016/j.scitotenv.2019.05.461
	Retrieved

	Penland et al. (2020)
	Trophodynamics of per‐ and polyfluoroalkyl substances in the food web of a large Atlantic Slope River.
	10.1021/acs.est.9b05007
	Retrieved

	Gao et al. (2020)
	Occurrence and trophic transfer of per‐ and polyfluoroalkyl substances in an Antarctic ecosystem.
	10.1016/j.envpol.2019.113383
	Retrieved

	Mazzoni et al. (2020)
	Trophic magnification of legacy (PCB, DDT and Hg) and emerging pollutants (PFAS) in the fish community of a small protected southern Alpine Lake (Lake Mergozzo, Northern Italy).
	10.3390/w12061591
	Retrieved

	Langberg et al. (2020)
	Fluorinated precursor compounds in sediments as a source of perfluorinated alkyl acids (PFAA) to biota.
	10.1021/acs.est.0c04587
	Retrieved

	Wang et al. (2020)
	Managing health risks of perfluoroalkyl acids in aquatic food from a riverestuary‐ sea environment affected by fluorochemical industry.
	10.1016/j.envint.2020.105621
	Retrieved

	Miranda et al. (2021)
	Bioaccumulation of per‐ and polyfluoroalkyl substances (PFASs) in a tropical estuarine food web.
	10.1016/j.scitotenv.2020.142146
	Retrieved

	Du et al. (2021)
	Bioaccumulation, trophic transfer and biomagnification of perfluoroalkyl acids (PFAAs) in the marine food web of the South China Sea.
	10.1016/j.jhazmat.2020.124681
	Retrieved

	Li et al. (2021)
	First report on the bioaccumulation and trophic transfer of perfluoroalkyl ether carboxylic acids in estuarine food web.
	10.1021/acs.est.1c00965
	Retrieved

	Pan et al. (2021)
	Legacy and alternative per‐ and polyfluoroalkyl substances in a subtropical marine food web from the Beibu Gulf, South China: Fate, trophic transfer and health risk assessment.
	10.1016/j.jhazmat.2020.123618
	Retrieved

	Ren et al. (2021)
	Bioaccumulation of perfluoroalkyl substances in a Lake Ontario food web.
	10.1016/j.jglr.2021.08.013
	Retrieved


Supplementary Table 4
Supplementary Table 4. Tool for assessing the risk of bias originating from individual studies. Adapted from the SYRCLE RoB tool (Hooijmans et al., 2014).
	Item
	Type of bias
	Domain
	Description
	Low risk
	Moderate risk
	High risk

	1
	Selection bias
	Study Design and Sample Collection
	Assessing the risk that the study design and sample collection may introduce bias, affecting the accuracy of biomagnification assessments.
	The study design is robust, and the sample collection methods are well-described and appropriate. 
	The study design demonstrates some strengths, but there are notable limitations or areas where improvements could be made in sample collection methods or description
	There are significant flaws in the study design or inadequate sampling methods.

	2
	Performance bias
	Blinding of Outcome Assessment- Trophic Position Assignment
	Evaluating the risk that inaccurate or subjective methods for determining trophic position may lead to misclassification of species in the food web.
	Trophic position assignment methods are transparent and scientifically supported. 
	Trophic position assignment methods lack some elements of transparency or scientific method.
	Trophic position assignment methods are unclear or subjective.

	3
	Measurement Bias
	Blinding of Outcome Assessment - PFAS Concentration Measurement
	Estimating the risk that PFAS concentration measurements are imprecise or inaccurate, affecting the validity of biomagnification assessments.
	There is a high level of confidence in the precision and accuracy of PFAS concentration measurements
	There are some concerns regarding the precision or accuracy of PFAS concentration measurements.
	There are significant doubts regarding the precision or accuracy of PFAS concentration measurements

	4
	Reporting Bias
	Selective Outcome Reporting
	Assessing the risk of biased results due to incomplete or selective reporting trophic magnification estimates.
	There is comprehensive reporting of trophic magnification estimates for all relevant compounds.
	There is partial reporting of trophic magnification estimates, with some gaps in data or compound coverage.
	There is incomplete reporting or selective reporting of results.

	5
	Funding Bias
	Other Sources of Bias
	Evaluating the risk that biases related to funding sources or conflicts of interest may influence study outcomes.
	There are no apparent conflicts of interest or undue influence from funding sources.
	Not applicable
	There are conflicts of interest or indications of bias related to funding sources.


Supplementary Table 5
Supplementary Table 5. Meta-data and data extraction strategy.  Note: Each metadata will also have a respective comment field (e.g., “comment_Ecosystem” or “comment_Mean”) aiming to record any relevant information. These comments will assure transparency and reproducibility of the data extraction process.
	Data table
	Meta-data
	Description of meta-data

	Study_data
	Initials_data_extraction
	Initials of the reviewer performing data extraction (e.g., LR).

	
	Study_ID
	Study identification number (e.g., S_001). A primary key of the relational database.

	
	Author_year
	Last name of the first author and year of publication (e.g., Ricolfi_2020).

	
	Title
	Full title of the article.

	
	DOI
	Study Digital Object Identifier (or other digital ID types for theses).

	
	Journal
	Name of the journal in which the article was published.

	
	Study_design
	Study design (e.g., observational, mesocosm).

	
	Undetected_strategy_LOD
	How did the study treat PFAS concentrations below the limit of detection (LOD)? (i.e., the limit value divided by two, the limit value divided by the square root of two, same value of the limit, zero, imputed, not provided).

	
	Undetected_strategy_LOQ
	How did the study treat PFAS concentrations below the limit of quantification (LOQ)? (i.e., the limit value divided by two, the limit value divided by the square root of two, same value of the limit, zero, imputed, not provided).

	
	TEF
	Trophic Enrichment Factor (also referred to as “trophic fractionation factor” or “Δ15N”). It usually ranges between 2.3‰ to 3.8‰.

	
	TEF_unit_of_measurement
	Unit of measurement of the trophic enrichment factor (usually expressed as ‰).

	
	TL_calculation_baseline
	Trophic level of the selected baseline organism (e.g., zooplankton is commonly used as baseline organism and its trophic level is generally set to 2).

	
	Aggregation
	Did the study aggregate multiple species into higher taxonomic groupings?

	
	Linear_regression_formula
	Equation used to establish the linear regression between PFAS concentrations and trophic levels (e.g., log[PFAS] = TL(slope) + intercept).

	
	TMF_formula
	Equation used to calculate the trophic magnification factor (e.g., 10^slope).

	FoodWeb_data
	Initials_data_extraction
	Initials of the reviewer performing data extraction (e.g., LR).

	
	FW_ID
	Food Web identification number (e.g., FW_001). A primary key of the relational database.

	
	Study_ID
	A foreign key of the relational database that links the FoodWeb_data table to the Study_data table.

	
	Ecosystem
	Ecosystem type (e.g., marine, freshwater, estuarine, tidal, forest, grassland, desert, coral reef).

	
	Sample_type
	Type of samples analysed (i.e., whole-organisms only, specific tissues and/or whole-organisms).

	
	Biomass_conversion
	Did the study use a biomass conversion from specific tissues to whole-body?

	
	Latitude
	Latitude of the sampling site (expressed as degrees north or south).

	
	Longitude
	Longitude of the sampling site (expressed as degrees east or west).

	
	Species_composition
	The type of species sampled for PFAS analysis (e.g., fish only, fish and other water-breathing organisms, fish and air-breathing organisms, air-breathing organisms only).

	
	N_species
	Number of species sampled for PFAS analysis.

	
	Species_highest_TL
	The scientific name of species occupying the highest trophic level in the food web.

	
	Species_cn_highest_TL
	The common name of species occupying the highest trophic level in the food web.

	
	Taxa_highest_TL
	Broad taxa of species occupying the highest trophic level in the food web (e.g., marine mammal, bird, fish).

	
	TL_calculation_method
	Trophic level calculation method. Usually, it is calculated from biological enrichment or fractionation of the stable isotopes of N (i.e., δ15N) using enrichment factors (increase in 15N from the diet to the consumer, called “Δ15N”). However, it can also be extracted from external databases.

	
	TL_values
	Trophic levels of the sampled species. We will use them to calculate each food web's mean, standard deviation, median, minimum, and maximum trophic level.

	TMS_data
	Initials_data_extraction
	Initials of the reviewer performing data extraction (e.g., LR).

	
	TMS_ID
	Trophic Magnification Factor identification number (e.g., TMF_001).

	
	Study_ID
	A foreign key of the relational database that links the TMS_data table to the Study_data table.

	
	FW_ID
	A foreign key of the relational database that links the TMS_data table to the FoodWeb_data table.

	
	PFAS_ID
	A foreign key of the relational database that links the TMS_data table to the PFAS_info table.

	
	Regression_type
	The type of model used to generate the linear regression.

	
	Conc_determ_method
	PFAS concentration determination method (e.g., protein corrected concentrations (pw), wet weight concentrations (ww)).

	
	TMS
	Trophic Magnification Slope value.

	
	TMS_lower_95CI
	Lower 95% confidence interval of the trophic magnification slope.

	
	TMS_upper_95CI
	Upper 95% confidence interval of the trophic magnification slope.

	
	TMS_se
	Standard error of the slope.

	
	n
	Effective sample size (i.e., the number of samples included in the linear regression calculation). 

	
	pvalue
	p-value of the linear regression.

	
	pvalue_adj
	Adjusted p-value. We will extract p-values expressed as “< x” as “x”. Example: p-value ≤ 0.05 will be extracted as 0.05.

	
	mean_TL
	The mean value of the x-axis (trophic level). Data extracted from linear regression plots through the metaDigitise R package.

	
	mean_logPFAS
	The mean value of the y-axis (logPFAS concentration). Data extracted from linear regression plots through the metaDigitise R package.

	
	sd_logPFAS
	Standard deviation of the x-axis (trophic level). Data extracted from linear regression plots through the metaDigitise R package.

	
	sd_TL
	Standard deviation of the y-axis (logPFAS concentration). Data extracted from linear regression plots through the metaDigitise R package.

	
	r
	The correlation coefficient of the relationship between the independent (TL) and the dependent (logPFAS) variable.

	
	TMF
	Trophic Magnification Factor. We will use it to calculate the TMS, if not provided.

	
	TMF_ lower_95CI
	Lower 95% trophic magnification factor confidence interval. It will be extracted only if the TMS_lower_95CI is not provided. We will use it to calculate the TMS_lower_95CI, if not provided.

	
	TMF_upper_95CI
	Upper 95% trophic magnification factor confidence interval. It will be extracted only if the TMS_higher_95CI is not provided. We will use it to calculate the TMS_higher_95CI, if not provided.

	
	TMF_se
	Standard error of the trophic magnification factor.

	Appraisal_data
	Initials_data_extraction
	Initials of the reviewer performing data extraction (e.g., LR).

	
	Appraisal_ID
	Critical appraisal identification number (e.g., A_001). A primary key of the relational database.

	
	Study_ID
	A foreign key of the relational database that links the Appraisal_data table to the Study_data table.

	
	Design
	Study design (i.e., observational, mesocosm).

	
	Selection_bias
	Possible responses: low risk, medium risk, high risk. See Supplementary Table 4.

	
	Performance_bias
	Possible responses: low risk, medium risk, high risk. See Supplementary Table 4.

	
	Measurement_bias
	Possible responses: low risk, medium risk, high risk. See Supplementary Table 4.

	
	Reporting_bias
	Possible responses: low risk, medium risk, high risk. See Supplementary Table 4.

	
	Funding_bias
	Possible responses: low risk, medium risk, high risk. See Supplementary Table 4.


Supplementary Table 6
Supplementary Table 6. Additional data table containing specific information about individual compounds will be built up and linked to the other data tables. This additional table will not contain data extracted from the included studies; it will include general data on compound characteristics extracted from external sources (the data source will always be recorded and provided for transparency using the comment field).
	Data table
	Meta-data
	Description of meta-data

	PFAS_info
	Initials_data_extraction
	Initials of the reviewer performing data extraction (e.g., LR).

	
	PFAS_ID
	PFAS acronym (e.g., PFOA, PFOS). A primary key of the relational database.

	
	Synonym
	Further acronym commonly used to identify the same compound.

	
	Compound_full_name
	Full name of the specific compound (e.g., Perfluorooctanesulfonic acid).

	
	Molecular_formula
	Compound’s molecular formula.

	
	Ccl
	Number of carbon atoms (i.e., carbon chain length).

	
	Chain_length
	Length of the carbon chain (i.e., short, long). According to https://pfas-1.itrcweb.org/2-2-chemistry-terminology-and-acronyms/.

	
	CAS
	Compound’s CAS Registry Number.
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