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Table S1. Summarizing previously published literature on associations between PFAA and markers of adiposity in infancy 

 
Study Location/setting Design Sample size PFAA Outcome Conclusion 
(Alkhalawi et al. 2016) Duisburg Birth 

Cohort Study, 
Germany.  
2010 

Prospective n=156 PFHxS, PFOS, PFOA 
 
(From late pregnancy 
maternal plasma and 
cord blood)  

Birth, and from 1, 4, 6 and 12 
months of age:  
Length, weight, ponderal 
index (kg/m3) from 
examination booklets 
 

PFAA were not significantly associated 
with longitudinal ponderal index during 
the child’s first year of life assessed by 
generalized estimating equations. 

(Andersen et al. 2010) Danish National 
Birth Cohort, 
Denmark.  
1996-2002 

Prospective n=1,154 PFOS, PFOA 
 
(Maternal plasma 
from 1st trimester) 

At 5 and 12 months of age: 
Weight and length. Self-
reported from the child’s book 
measured by the general 
practitioner.   
 

PFOA was associated with reduced 
weight and BMI at five months in boys 
only. In both sexes, PFOS was 
significantly associated with decreased 
body mass index at 12 months of age.   
  

(Braun et al. 2016) HOME study,  
America, 
Cincinnati, Ohio.  
2003-2006 

Prospective n=285 PFHxS, PFOS, 
PFOA, PFNA  
 
(Maternal serum from 
gestational week 16 
and 26.) 
 

At 2, 3, 4, 5, and 8 years: 
Weight, length, BMI z score 
(adj. for sex and age), body fat 
from clinical examinations at 
the HOME-study. 
 

Between 2 and 8 years of age, BMI z-
scores increased at a greater rate among 
children in the 2nd and 3rd PFOA tercile 
compared to children in the 1st tertile. 
Higher PFOA were associated with 
increasing BMI z-score, waist 
circumference, and body fat in a non-
monotonic fashion in 8-year-old boys 
and girls.  
 

(Gyllenhammar et al. 
2018) 

POPUP study, 
Uppsala County, 
Sweden.  
1996-2011 

Prospective n=381 at 
birth. 
 
n=200 at 
follow-up.  

PFHxS, PFOS, PFBS, 
PFOA, PFNA, PFDA, 
PFUnDA  
 
(Maternal serum three 
weeks postpartum) 

Weight, length, and head 
circumference at birth from 
Swedish medical Birth 
Register.  
 
During infancy and childhood 
(3, 6, 12 and 18 months, and 
3, 4, 5 years), measurements 
of weight, length/height and 
head circumference from 
health records. 
 
Measures were standardized 
(SDS). 
 

No significant associations between 
PFAA and childhood weight SDS from 3 
months to 5 years, but tendency of 
positive associations for PFOA, PFNA, 
PFHxS, and PFOS already at 3 months.  
 
PFOA, PFNA, and PFHxS had a similar 
pattern with positive associations for 
BMI SDS at age 3 and 4, however, less 
strong and not significant at age 5 years 



Study Location/setting Design Sample size PFAA Outcome Conclusion 
(Halldorsson et al. 2012) Birth cohort in 

Aarhus, Denmark,  
1988-1989 

Prospective n=665 
  

PFOS, PFOA, 
PFOSA, PFNA 
 
(Maternal serum from 
gestational week 30) 

Follow-up 20 years later 
(2008-2009), height and 
weight, waist circumference, 
BMI. 
Data from clinical 
examination were used when 
available (n=423), and the rest 
(n=242) was self-reported.  
 

Increased concentrations of maternal 
pregnancy PFOA was associated with 
increased BMI, waist circumference, and 
risk of overweight in female offspring at 
20 years of age, but not in men.  
 

(Hoyer et al. 2015) Ukraine and 
Greenland, 
2002-2004 

Prospective n=1,023 PFOS, PFOA 
 
(Maternal plasma 
from gestational week 
24)  

Weight, height, waist 
circumference, waist-to-height 
ratio, BMI 
 
BMI was standardized 
according to WHO 2007. 
 

Higher prenatal exposure to PFOS was 
associated with child obesity (waist-to-
height ratio > 0.5) in pooled analysis of 
Greenlandic and Ukrainian children aged 
5-9 years, particularly in girls. 
 

(Karlsen et al. 2017) Faroe Islands,  
2007-2009 

Prospective n=444 PFOS, PFOA, 
PFHxS, PFNA, 
PFDA 
 
(Maternal serum 2 
weeks postpartum)  
 

Weight, height, BMI from 
clinical examinations at ages 
18 months and 5 years.   
 
BMI was standardized 
according to WHO. 

Increased maternal serum PFOS was 
associated with increased BMI z-scores 
and overweight risk at age 18 months, 
but no association was observed at age 5 
years. Same trends were observed for 
PFOA and PFHxS concentrations in 
regard to the child’s BMI z-scores at age 
18 months.   
 

(Maisonet et al. 2012) The ALSPAC 
study, Avon, Great 
Britain.  
1991-1992 

Prospective n=447  PFOS, PFOA, PFHxS 
 
(Maternal serum 
sample, gestational 
week 15) 

Weight, length, and ponderal 
index obtained from birth 
records and from clinical 
examinations at 2, 9, and 20 
months of age.  
 
Weight standardized 
according to British Growth 
reference curves for girls.  
 

Infant girls with higher prenatal serum 
concentrations of PFOS, PFOA, and 
PFHxS during pregnancy tend to be 
smaller at birth and heavier at 20 months.  

 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 



Study Location/setting Design Sample size PFAA Outcome Conclusion 
(Manzano-Salgado et al. 
2017) 

INMA birth cohort,  
Spain  
2003-2008 

Prospective n=1,243 PFHxS, PFOS, 
PFOA, PFNA 
 
(Maternal plasma 
from first trimester.) 

Weight, height at birth and 6 
months of age from medical 
records.  
From clinical examinations at 
4 and 7 years, waist 
circumference, weight and 
height were measured, and 
BMI was calculated.   
 
Weight and BMI were  
standardized according to 
WHO.  
 

In boys, a doubling in prenatal PFOA 
concentrations were positively associated 
with weight gain z-scores at 6 months of 
age, but not in girls.  
 
At 4 and 7 years, no significant 
association between PFAA and 
anthropometric measurements. But a 
tendency of positive associations 
between PFHxS and BMI and waist 
circumference z-scores in girls, while a 
tendency of inverse association in boys.  
 

(Mora et al. 2017)  Project VIVA, 
Boston, 
Massachusetts, 
America.  
1999-2002 
 

Prospective n=1,006  PFHxS, PFOS, 
PFOA, PFNA 
 
(Maternal plasma 
from 1st trimester) 

Weight, height, BMI, hip and 
waist circumference, and 
skinfold thickness from 
clinical examinations in early 
(3 years) and mid-childhood 
(7 years).  
 
BMI standardized according 
to US reference data.  
 

In mid-childhood, positive associations 
were found between prenatal exposure to 
PFAA and with overall and central 
adiposity measurements and risk of 
obesity in girls, but not boys. 
Null association in early-childhood.  

(Shoaff et al. 2018) HOME study,  
America, 
Cincinnati, Ohio.  
2003-2006 

Prospective n=345 PFHxS, PFOS, 
PFOA, PFNA  
 
(Maternal serum from 
gestational week 16 
and 26.) 

Weight-for-age, length-for-
age, body mass index (BMI) 
from clinical examinations at 
4 weeks, 1 year, and 2 years 
old 
 
Standardized according to 
WHO reference data. 
 

Prenatal PFOA tended to be inversely 
associated with longitudinal measures of 
infant anthropometry from four weeks to 
two years of age. No association between 
PFAA and risk of rapid growth between 
four weeks and two years of age.  
 

(Starling et al. 2019) The Healthy Start 
Study,  
America, Colorado,  
2009-1014 

Prospective n=415 PFHxS, PFOS, 
PFOA, PFNA, PFDA 
 
(Maternal serum 
samples from 
gestational week 27 ) 

Weight, length, and adiposity 
(fat mass as percentage of 
total body mass) from clinical 
examinations at five months 
of age. 
Weight score standardized 
according to WHO reference 
data. 

In male infants at five months of age, 
maternal PFNA and PFOA were 
associated with increased fat mass, 
whereas PFHxS and PFOS were 
associated with reduced weight for age in 
female infants.  



Table S2. Distribution of mothers and children in the entire Odense Child Cohort and in respective 
included subsets of participants  
 

Variables Odense Child Cohort Included in anthropometric analyses Included in lipid analyses 
(both 3 and 18 months) 

Age, years (n=2,608) (n=613) (n=84) 
Mean (±standard deviation), years 30.2 (±4.5) 30.2 (±4.5) 30.4 (±4.5) 

Pre-pregnancy BMI (n=2,558) (n=613) (n=84) 
Median (Interquartile range) (kg/m2) 23.3 (18.9; 33.3) 23.8 (19.3; 32.6) 24.3 (19.0; 37.0) 

Parity (n=2,873) (n=613) (n=84) 
Nulliparous  (%) 49.2 57.9 56.0 
Primi+Multiparous (%) 50.8 42.1 44.0 

Smoking (n=2,548) (n=613) (n=84) 
Yes (%) 5.7 3.4 3.6 
No (%) 94.3 96.6 96.4 

Educational level (n=2,778) (n=605) (n=83) 
High school or less (%) 31.7 30.4 32.5 
High school +1-4 years (%) 48.6 50.9 42.2 
High school +>4 years (%) 19.7 18.7 25.3 

Ethnicity (n=2,827) (n=613) (n=81) 
European 95.8 97.7 98.8 
Non-European 4.2 2.3 1.2 

Offspring sex (n=2,552) (n=613) (n=84) 
Girls 46.9 47.0 48.8 
Boys 53.1 53.0 51.2 

Gestational age (n=2,553) (n=613) (n=84) 
Median (Interquartile range), weeks 40.1 (37.4; 41.9) 40.3 (38.0; 41.9) 40.1 (37.7, 42.0) 



Table S3. Offspring markers of adiposity and lipid metabolism  

 All children Girls Boys 
n  n  n  

Birth        
BMI (kg/m2) 609 13.11 (±1.24) 286 13.05 (±1.20) 323 13.16 (±1.27) 
BMI SDS 609 0.02 (±1.01) 286 0.002 (±0.97) 323 0.03 (±1.04) 
Ponderal index (kg/m3) 609 25.12 (±2.35) 286 25.17 (±2.29) 323 25.07 (±2.41) 
Ponderal index SDS 609 0.003 (±0.97) 286 -0.01 (±0.93) 323 0.02 (±1.01) 
Waist circumference (cm) 606 33.59 (±2.11) 285 33.46 (±2.12) 321 33.70 (±2.10) 
Waist circumference SDS 606 0.80 (±1.02) 285 0.66 (±1.01) 321 0.93 (±1.02) 

At 3 months       
BMI (kg/m2) 600 16.84 (±1.46) 281 16.50 (±1.48) 319 17.14 (±1.37) 
BMI SDS 600 0.07 (±0.97) 281 0.04 (±0.99) 319 0.09 (±0.94) 
Ponderal index (kg/m3) 600 26.84 (±2.39) 281 26.70 (±2.44) 319 26.97 (±2.35) 
Ponderal index SDS 600 -0.03 (±1.00) 281 -0.03 (±1.04) 319 -0.04 (±0.96) 
Waist circumference (cm) 599 41.33 (±2.66) 280 40.64 (±2.67) 319 41.92 (±2.50) 
Waist circumference SDS 599 -0.13 (±1.00) 280 -0.07 (±1.03) 319 -0.19 (±0.98) 
Body fat% 592 16.51 (±2.30) 277 16.22 (±2.21) 315 16.76 (±2.35) 
Body fat% SDS 592 0.48 (±0.74) 277 0.46 (±0.70) 315 0.51 (±0.77) 
Cholesterol (mmol/L) 262 4.01 (±0.69) 128 4.10 (±0.73) 134 3.91 (±0.62) 
Cholesterol SDS 262 -0.01 (±0.97) 128 -0.002 (±0.98) 134 -0.02 (±0.96) 
LDL-C (mmol/L) 260 1.97 (±0.67) 127 2.06 (±0.67) 133 1.89 (±0.66) 
LDL-C SDS 260 -0.03 (±0.98) 127 -0.01 (±0.98) 133 -0.06 (±0.99) 
HDL-C (mmol/L) 262 1.14 (±0.28) 128 1.15 (±0.28) 134 1.13 (±0.27) 
HDL-C SDS 262 0.03 (±0.99) 128 -0.03 (±0.96) 134 0.08 (±1.02) 
Triglycerides (mmol/L) § 262 1.91 (1.20; 3.05) 128 1.88 (1.10; 3.20) 134 1.94 (1.30; 2.89) 
Triglycerides SDS 262 -0.03 (±0.96) 128 -0.004 (±1.08) 134 -0.06 (±0.85) 

At 18 months       
BMI (kg/m2) 496 16.41 (±1.22) 230 16.32 (±1.25) 266 16.50 (±1.20) 
BMI SDS 496 -0.20 (±1.46) 230 -0.16 (±1.00) 266 -0.23 (±1.03) 
Ponderal index (kg/m3) 496 19.48 (±1.53) 230 19.56 (±1.53) 266 19.42 (±1.53) 
Ponderal index SDS 496 -0.10 (±0.99) 230 -0.07 (±1.01) 266 -0.13 (±0.98) 
Waist circumference (cm) 486 46.39 (±2.53) 224 46.16 (±2.63) 262 46.59 (±2.43) 
Waist circumference SDS 486 -0.41 (±0.87) 224 -0.32 (±0.86) 262 -0.49 (±0.87) 
Body fat% 488 15.55 (±2.51) 225 15.67 (±2.55) 263 15.43 (±2.48) 
Body fat% SDS 488 0.28 (±0.84) 225 0.22 (±0.83) 263 0.33 (±0.85) 
Cholesterol (mmol/L) 199 3.90 (±0.75) 91 4.98 (±0.87) 108 3.84 (±0.63) 
Cholesterol SDS 199 -0.02 (±0.99) 91 -0.03 (±1.03) 108 -0.01 (±0.97) 
LDL-C (mmol/L) 198 2.27 (±0.69) 90 2.32 (±0.80) 108 2.22 (±0.57) 
LDL-C SDS 198 -0.04 (±1.01) 90 -0.07 (±1.08) 108 -0.02 (±0.95) 
HDL-C (mmol/L) 198 1.03 (±0.24) 90 1.05 (±0.23) 108 1.01 (±0.25) 
HDL-C SDS 198 -0.02 (±0.96) 90 -0.05 (±0.99) 108 0.01 (±0.94) 
Triglycerides (mmol/L) § 198 1.21 (0.76; 1.94) 90 1.22 (0.82; 1.83) 108 1.20 (0.71; 2.02) 
Triglycerides SDS 198 0.02 (±0.93) 90 -0.01 (±0.68) 108 0.04 (±1.10) 

 

Note: Data are presented as mean (±SD). §Triglyceride was ln-transformed and reported as geometric mean 

(mean – SD; mean + SD). 



Table S4. Prenatal maternal serum PFAA concentrations 
 

 Included (n=613) 
Perfluorinated compound n (%) < LOQa Median (5th; 95th percentile) Geometric Mean (mean-SD; mean+SD) 
Serum PFHxS (ng/mL) 7 (1.1 %) 0.30 (0.08; 0.66) 0.28 (0.14; 0.54) 
Serum PFOS (ng/mL) 0 (0 %) 8.04 (3.82; 15.46) 7.93 (5.15; 12.20) 
Serum PFOA (ng/mL) 0 (0 %) 1.62 (0.67; 4.03) 1.60 (0.90; 2.83) 
Serum PFNA (ng/mL) 0 (0 %) 0.66 (0.33; 1.52) 0.67 (0.42; 1.07) 
Serum PFDA (ng/mL) 0 (0 %) 0.26 (0.15; 0.53) 0.27 (0.18; 0.41) 

 

a Values below limit of quantification (LOQ) were substituted by LOQ/2.  

n: Number, LOQ: Limit of Quantification, SD: Standard deviation 

 



Table S5. Spearman correlation coefficients between five serum PFAA concentrations in pregnant 

women (n=613). 

 
 PFHxS    
PFOS 0.59* PFOS    
PFOA 0.37* 0.55* PFOA  
PFNA 0.50* 0.57* 0.59* PFNA 
PFDA 0.33* 0.52* 0.52* 0.74* 

 
*p< 0.05



Table S6. Adjusted difference (β) in lipid outcome in offspring at ages three and 18 months for one unit (ng/mL) increase in maternal pregnancy serum-PFAA 

concentration obtained from linear regression models. 

 
 
 

 

 

 

 

 

 

 

 

 

 

Note:  CI, Confidence interval; HDL, High-density lipoprotein cholesterol; LDL, Low-density lipoprotein cholesterol; PFDA, Perfluorodecanoic acid; PFHxS, 

Perfluorohexane sulfonic acid; PFOA, Perfluorooctanoic acid; PFOS, Perfluorooctane sulfonic acid; PFNA, Perfluorononanoic acid; SDS, Standard deviation scores. 
a Adjusted for maternal age, parity, pre-pregnancy BMI, pre-pregnancy BMI2, educational level, smoking, sex, and infant BMI at three months. (n=259 for total 

cholesterol SDS, HDL SDS, and triglyceride SDS, and n=257 for LDL SDS) 
b Adjusted for maternal age, parity, pre-pregnancy BMI, pre-pregnancy BMI2, educational level, smoking, sex, lipid outcome at age three months, and infant BMI at 

18  months. (n=82 for all markers of lipid metabolism) 

 

 

 

 

Compound  
(ng/mL) 

Total cholesterol SDS   LDL SDS   HDL SDS  Triglyceride SDS  
β (95 % CI) p  β (95 % CI) p  β (95 % CI) p  β (95 % CI) p 

PFHxS             
3 months a -0.08 (-0.34, 0.17) 0.51  0.01 (-0.25, 0.25) 0.99  -0.09 (-0.35, 0.17) 0.52  0.18 (-0.08, 0.43) 0.17 
18 months b -0.06 (-0.32, 0.21) 0.68  -0.07 (-0.35, 0.22) 0.65  0.01 (-0.24, 0.26) 0.92  -0.23 (-0.51, 0.05) 0.10 

PFOS            
3 months a 0.01 (-0.03, 0.04) 0.68  0.01 (-0.02, 0.05) 0.44  0.002 (-0.04, 0.04) 0.91  -0.01 (-0.05, 0.02) 0.52 
18 months b 0.02 (-0.04, 0.08) 0.57  0.04 (-0.03, 0.10) 0.28  -0.03 (-0.09, 0.02) 0.25  0.003 (-0.06, 0.07) 0.94 

PFOA            
3 months a -0.08 (-0.18, 0.02) 0.13  -0.03 (-0.13, 0.08) 0.59  -0.07 (-0.18, 0.04) 0.21  -0.03 (-0.14, 0.08) 0.59 
18 months b 0.07 (-0.08, 0.22) 0.39  0.03 (-0.13, 0.20) 0.69  -0.07 (-0.21, 0.08) 0.36  0.11 (-0.05, 0.27) 0.17 

PFNA            
3 months a -0.15 (-0.44, 0.13) 0.30  -0.07 (-0.36, 0.22) 0.63  -0.04 (-0.34, 0.26) 0.79  -0.10 (-0.39, 0.20) 0.52 
18 months b 0.35 (-0.08, 0.78) 0.11  0.23 (-0.23, 0.70) 0.32  -0.04 (-0.45, 0.38) 0.86  0.18 (-0.27, 0.64) 0.42 

PFDA            
3 months a -0.24 (0.91, 0.43) 0.48  -0.08 (-0.75, 0.59) 0.82  -0.01 (-0.70, 0.69) 0.98  -0.21 (-0.89, 0.47) 0.54 
18 months b 1.01 (0.02, 2.00) 0.04  0.61 (-0.48, 1.69) 0.27  -0.23 (-1.19, 0.74) 0.64  0.94 (-0.10, 1.98) 0.08 



Table S7. Adjusted difference (β) in lipid concentration in offspring at three and 18 months of age for one unit (ng/mL) increase in maternal pregnancy serum-

PFAA concentration stratified according to sex, obtained from linear regression models. 

Compound  
(ng/mL) 

Total cholesterol SDS  LDL SDS  HDL SDS 
Girls Boys   Girls Boys   Girls Boys  

β (95 % CI) β (95 % CI) p interaction a  β (95 % CI) β (95 % CI) p interaction a  β (95 % CI) β (95 % CI) p interaction a 
PFHxS             

3 months b -0.11 (-0.38, 0.15) 0.08 (-0.63, 0.80) 0.61  0.04 (-0.23, 0.31) -0.31 (-1.03, 0.41) 0.36  -0.19 (-0.47, 0.08) 0.69 (-0.05, 1.42) 0.03 
18 months c -0.05 (-0.32, 0.21) -0.09 (-1.46, 1.28) 0.96  -0.08 (-0.37, 0.21) 0.36 (-1.10, 1.82) 0.55  0.01 (-0.25, 0.27) 0.13 (-1.21, 1.47) 0.86 

PFOS            
3 months b 0.01 (-0.04, 0.06) 0.01 (-0.04, 0.06) 0.95  0.04 (-0.01, 0.09) -0.01 (-0.06, 0.04) 0.22  -0.03 (-0.09, 0.02) 0.03 (-0.02, 0.09) 0.07 
18 months c 0.01 (-0.07, 0.09) 0.03 (-0.06, 0.12) 0.63  0.04 (-0.04, 0.13) 0.03 (-0.07, 0.12) 0.77  -0.07 (-0.14, 0.01) 0.01 (-0.08, 0.09) 0.19 

PFOA            
3 months b -0.07 (-0.22, 0.08) -0.09 (-0.23, 0.05) 0.83  -0.03 (-0.18, 0.12) -0.03 (-0.17, 0.11) 0.99  -0.10 (-0.26, 0.05) -0.04 (-0.19, 0.11) 0.55 
18 months c 0.14 (-0.04, 0.31) -0.12 (-0.39, 0.15) 0.11  0.16 (-0.02, 0.34) -0.29 (-0.57, -0.003) 0.01  -0.07 (-0.24, 0.11) -0.07 (-0.33, 0.19) 0.99 

PFNA            
3 months b -0.07 (-0.48, 0.34) -0.23 (-0.63, 0.17) 0.59  0.06 (-0.35, 0.48) -0.20 (-0.60, 0.21) 0.38  -0.33 (-0.75, 0.10) 0.24 (-0.18, 0.65) 0.06 
18 months c 0.38 (-0.10, 0.87) 0.21 (-0.73, 1.15) 0.75  0.45 (-0.06, 0.97) -0.60 (-1.61, 0.41) 0.07  -0.14 (-0.62, 0.35) 0.31 (-0.62, 1.23) 0.41 

PFDA            
3 months b -0.39 (-1.45, 0.66) -0.16 (-1.03, 0.72) 0.74  -0.05 (-1.11, 1.01) -0.10 (-0.99, 0.78) 0.94  -0.82 (-1.95, 0.31) 0.58 (-0.62, 1.79) 0.10 
18 months c 1.26 (0.11, 2.41) 0.11 (-2.02, 2.24) 0.36  1.53 (0.34, 2.72) -2.39 (-4.62, -0.17) <0.01  -0.43 (-1.58, 0.71) 0.41 (-1.68, 2.51) 0.50 

 
Compound 
(ng/mL) 

Triglyceride SDS 
Girls Boys  

β (95 % CI) β (95 % CI) p interaction a 

PFHxS     
3 months b 0.20 (-0.07, 0.48) -0.02 (-0.75, 0.70) 0.56 
18 months c -0.22 (-0.50, 0.06) -0.56 (-1.96, 0.84) 0.63 

PFOS    
3 months b -0.01 (-0.06, 0.04) -0.02 (-0.07, 0.04) 0.85 
18 months c -0.04 (-0.12, 0.05) 0.05 (-0.04, 0.14) 0.16 

PFOA    
3 months b 0.004 (-0.15, 0.16) -0.06 (-0.20, 0.09) 0.55 
18 months c -0.02 (-0.20, 0.15) 0.44 (0.16, 0.71) <0.01 

PFNA    
3 months b 0.09 (-0.33, 0.51) -0.27 (-0.68, 0.14) 0.23 
18 months c -0.13 (-0.61, 0.36) 1.40 (0.44, 2.37) <0.01 

PFDA    
3 months b 0.12 (-0.95, 1.20) -0.44 (-1.34, 0.45) 0.43 
18 months c -0.13 (-1.24, 0.98) 4.47 (2.39, 6.55) <0.01 



 

Note: Confidence interval; HDL, High-density lipoprotein cholesterol; LDL, Low-density lipoprotein cholesterol; PFDA, Perfluorodecanoic acid; PFHxS, 

Perfluorohexane sulfonic acid; PFOA, Perfluorooctanoic acid; PFOS, Perfluorooctane sulfonic acid; PFNA, Perfluorononanoic acid; SDS, Standard deviation scores. 
a Interaction between the compound and sex on marker of lipid metabolism, adjusted as described under b or c, tested with the Wald test. 
b Adjusted for maternal age, parity, pre-pregnancy BMI, pre-pregnancy BMI2, educational level, smoking, and infant BMI at three months. (For total cholesterol 

SDS, HDL SDS, and triglyceride SDS n=125 girls and n=134 boys; and for LDL SDS n=124 girls and n=133 boys.) 
c Adjusted for maternal age, parity, pre-pregnancy BMI, pre-pregnancy BMI2, educational level, smoking, lipid outcome at age three months, and infant BMI at 18 

months. (For all lipid outcomes n=40 girls and n=42 boys.)



Figure S1. Directed acyclic graph illustrating the causal pathway between maternal pregnancy 

serum-PFAA concentration (green node) and children’s markers of adiposity and lipid metabolism 

(blue node with I). Red lines represent biasing paths and green lines depict causal paths. 
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