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Fast food: 

high in fat, 
sugar, and 

phthalates?
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Objec.ves


1.  Characterize ortho-phthalates and replacement 
plas.cizers in food items and food handling gloves from 

fast food chains

 


2. Inves.gate the bioac.vity of replacement plas.cizers 
using U.S. EPA ToxCast data
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Quan.fying chemicals in fast food items


§  64 food items sampled across 2 
sampling phases (2017-2018)


§  6 fast food chains, with at least 
2 loca.ons per chain across San 
Antonio, TX


§  3 pairs of gloves from 3 fast 
food chains (phase 2 only)





 


§  11 chemicals analyzed

§  8 ortho-phthalates: BBzP, DnBP, 

DEP, DEHP, DMP, DnOP, DiNP, and 
DiBP


§  3 replacement plas.cizers: DEHT, 
DEHA, and DINCH


§  Chemicals analyzed using gas 
chromatography/mass 
spectrometry




5	

Detec.on frequencies of chemicals in fast foods items

Hamburgers	

(n=21)	
Fries	
(n=10) 

Chicken	
Burritos		
(n=14) 

Cheese	
Pizza	
(n=8) 

Chicken	
Nuggets	
(n=7) 

Hamburger	
PaAes	
(n=4) 

Total	
%	Detect	 %	Detect	 %	Detect %	Detect %	Detect %	Detect %	Detect 

		Ortho-Phthalates 
BBzP 20.3 29 40 7 0 29 0 
DnBP 81.3 100 80 71 100 57 25 
DnOP 6.3 0 0 0 38 14 0 
DEP 39.1 38 50 36 13 29 100 
DEHP 70.3 100 70 57 0 100 50 
DiBP 38.1 88 57 13 50 0 0 
DiNP 28.6 0 0 100 50 0 0 
DMP 0 0 0 0 0 0 0 

		Replacement	PlasNcizers 
DEHA 40.6 62 30 71 0 0 0 
DINCH 14.1 24 0 0 0 29 50 
DEHT 86.4 100 0 100 ns ns ns 

*DiNP and DiBP are phase 1 analytes only (n=42); DEHT is a phase 2 analyte only (n=22) 
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Comparison of median plas.cizer 
concentra.ons
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aMDLs varied across phases for DINCH. Phase 1=5 µg/kg; Phase 2=10 µg/kg.  
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Replacement plas.cizers detected in foods and gloves 
collected from same restaurant
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ToxCast analysis of replacement plas.cizers

Introduce test compounds 
(e.g., DEHT, DEHA, DINCH)
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EC50= 1.5 X 10-8 M

Measure ac.vity for 
specific endpoint or gene 

(e.g., ER, AhR, PPARg)


Conduct sta.s.cal 
analyses of results
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Adapted	from	Edwards	et	al.,	2019	



Replacement plas.cizers interact with nuclear 
receptor signaling pathways


Gene Name ToxCast Assay Namea DEHT DINCH DEHA 
Retinoid X receptor-
beta (RXRβ) 
 

ATG_RXRb_TRANS_up ×   × 

Pregnane X receptor 
(PXR) 
 

ATG_PXRE_CIS_up   ×   
Estrogen receptor 
(ERα) TOX21_ERa_BLAAntagonist_ratio     × 
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Summary

§  Phthalates and replacement plas.cizers were widespread in prepared meals 

available at popular fast food restaurants

§  Consistent with literature linking fast food consump.on to higher 

concentra.ons of phthalate biomarkers in humans



§  Generally, foods containing meats had higher concentra.ons of chemicals


§  Lack of studies inves.ga.ng these chemicals in U.S. fast foods

§  Studies have reported higher concentra.ons of certain phthalates in meat 

and dairy products

§  Addi.onally, studies have reported finding phthalates in grocery stores 

foods and school lunches
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Summary



§  Replacement plas.cizers, not phthalates, were detected in gloves collected 

from the same restaurants as food items

§  Our concentra.ons are consistent with a study conducted by the Ecology 

Center




§  Ortho-phthalates = well-studied, strong evidence for health effects



§  Replacement plas.cizers = more data is needed to understand human health 

effects


§  Although findings are geographically limited, results might reflect an industry 
wide concern




Fast food as an exposure source raises health 
equity concerns

§ Certain racial/ethnic 

groups, like Non-Hispanic 
Blacks, are more likely to 
eat fast foods than others 
because of many factors




§  Kwate et al., 2009 found 

higher densi.es of fast food 
restaurants in 
predominately Black 
neighborhoods in New York




§  This may lead to exposure 

inequi.es
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The state of phthalate policy
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•  Butylbenzyl	phthalate	(BBzP)	
•  Di-n-butyl	phthalate	(DnBP)	
•  Di-2-ethylhexyl)	phthalate	(DEHP)	
•  Di-isobutyl	phthalate	(DiBP)	
•  Diisononyl	phthalate	(DiNP)	
•  Di-isodecyl	phthalate	(DIDP)	
•  Dicyclohexyl	phthalate	(DCHP)	
Ones	in	blue	not	included	in	our	study	

	
	
	

§  Only some phthalates are 
regulated and only in children’s 
toys and childcare ar.cles


CPSC says 

no phthalates 

allowed


FDA says 
phthalates 

allowed




The poten.al to drive policy
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110   news 
outlets


2,399   	Twimer


 impressions 
 Representa.ve Raja Krishnamoorthi (IL)


Chairman of Economic and Consumer Policy

wrote a lemer…
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Ques.ons? Happy to connect about the 
work or Agents of Change!


Email: lmedwards@gwu.edu



Twimer: @lariah_e



