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Per- and polyfluoroalkyl Substances (PFAS)
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 Thousands of chemicals with hydrophobic 
chain with carbon-fluorine bonds and a 
hydrophilic functional group

 PFAS persist in all environmental media

 Some PFAS bioaccumulate and biomagnify
across species

 There is on-going generational exposure to 
PFAS through various products

2Lau et al. 2004, ATSDR 2018, Lau et al. 2007, Harris et al. 2017

PFOA



Exposure to PFAS
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3Lau et al. 2007, Sagiv et al. 2015

Poothong et al. 2020



Obesity in Children
Body mass index (BMI)

𝐵𝑀𝐼 =
𝑤𝑒𝑖𝑔ℎ𝑡 (𝑘𝑔)

ℎ𝑒𝑖𝑔ℎ𝑡2 (𝑚2)

 Underweight: BMI < 5th

percentile
 Normal: BMI 5th to <85th

percentile
 Overweight: BMI 85th to <95th

percentile
 Obese: BMI at or above 95th 

percentile

4
CDC 2021
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Epidemiological Evidence

Prenatal PFAS and adverse metabolic function in mid-childhood
 Increased body fatness
 Increase in weight
 Increase in alanine aminotransferase levels

Prenatal PFAS and adverse metabolic function in mid-to-late childhood
 Increase in adiposity

Research Gap
 Relationship between prenatal PFAS and metabolic function in early 

childhood

7
Fleisch et al. 2017, Hartman et al. 2017, Mora et al. 2017a

Braun et al. 2016, Mora et al. 2017b



Objective
Evaluate the association between prenatal PFAS exposure and 
metabolic health outcomes in early childhood

Aims
 Assess the association between maternal PFAS plasma 

concentrations and body mass index in early childhood

 Assess the association between maternal PFAS plasma 
concentrations and being overweight/obese in early childhood
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Study Population

9
Hoyo et al. 2011, Hoffman et al. 2018



Prenatal PFAS Exposure

 PFAS plasma concentrations 
measured in pregnancy

 PFOA, PFOS, PFDeA, PFHxS & PFNA

 PFAS assessed have detection 
frequency of at least 95% above the 
limit of detection (LOD) of 0.1 ng/mL

 Values below LOD divided by √2
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Metabolic Outcome Assessment

11CDC 2009, CDC 2021

Body 

Mass 

Index

𝐵𝑀𝐼 =
𝑤𝑒𝑖𝑔ℎ𝑡 (𝑘𝑔)

ℎ𝑒𝑖𝑔ℎ𝑡2 (𝑚2)

BMI 

Z-Score

Overweight

Obese

𝑍 =

𝐵𝑀𝐼

𝑀
∗𝐿 −1

𝐿∗𝑆

BMI ≥ 85th percentile 

age-sex specific

age-sex specific
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13
All models adjusted for maternal age at delivery, race/ethnicity, education, parity, maternal BMI, 
gestational age at blood draw, child sex and child age
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All models adjusted for maternal age at delivery, race/ethnicity, education, parity, maternal BMI, 
gestational age at blood draw, child sex and child age



Strengths
 Prospective cohort
 Validated biomarkers for exposure

Limitations
 Residual confounding
 Power
 Collinearity 
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Summary and Conclusion

Summary 
 There are positive trends between 

prenatal exposure to PFOS and child 
body mass index

Conclusion
 Prenatal exposure to n-PFOS is marginally associated with an increase in 

body mass index and body mass index z-score

 Prenatal exposure to n-PFOS is significantly associated with an increased 
odds of being overweight or obese in early childhood
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Table 1. Maternal Covariates, TESIE (2005-2016)

Characteristic All
Underweight, 

Normal

Overweight, 

Obese

(N=165) (N=119) (N=46)

Age at delivery, years; mean (SD) 30.2 (5.9) 30.2 (5.9) 30.2 (5.9)

Gestation,  N(%)

≥ 37 weeks 127 (76.9) 94 (78.9) 33 (71.7)

Parity

1+ 100 (60.6) 71 (59.6) 29 (63.0)

BMI at LMP

Overweight/Obese 87 (52.7) 60 (50.4) 27 (58.7)

Race/Ethnicity

White 75 (45.4) 55 (46.2) 20 (43.4)

Black 60 (36.4) 44 (37.0) 16 (34.8)

Hispanic 27 (16.4) 18 (15.1) 9 (19.6)

Other 3 (1.8) 2 (1.7) 1 (2.2)

Blood Draw Gestation

1st trimester 111 (67.3) 81 (68.1) 30 (65.2)

2nd trimester 51 (30.9) 36 (30.2) 15 (32.6)

3rd trimester 3 (1.8) 2 (1.7) 1 (2.2)



Table 2. Child Covariates, TESIE (2005-2016)

Characteristic All
Underweight, 

Normal

Overweight, 

Obese

(N=165) (N=119) (N=46)

Age, years; mean (SD) 4.43 (0.50) 4.44 (0.51) 4.41 (0.48)

Sex; N (%)

Male 93 (56.4) 66 (55.5) 27 (58.7)

Ever Breastfed 136 (82.4) 101 (84.9) 35 (76.1)


