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Outline

• Single compound and mixture exposures
• Weighted Quantile Sum (WQS) regression
• The SELMA study – aims, design and available data
• Prenatal mixture exposure and the importance for 

neurodevelopment and growth in children
• Conclusions



Human Exposures vs. Regulatory 
Guideline Values

Experimental Evidence

Human Exposure: 
External estimates; 
Biomonitoring

 
Regulatory Ratio = Human Exposure
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Risk assessment of chemicals is 
normally based on a single compound

approach!
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complicated mixtures!
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Neurodevelopment
Natural
hormones
Estrogen
Testosterone
Thyroids. etc.

26 EDCs (>40 analytes)
(N=917)

Mixture approach (WQS)

Co-factors
creatinine, sex, prematurity, mothers

age, weight, IQ, and education, 
parity, and breastfeeding at 6 

months of age
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Prenatal EDC mixture exposure and 
Childrens IQ at 7y (N=718) by WQS regression

Tanner et al., 2020
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Children’s growth 
trajectory

• The SELMA study has followed mother and children 
from early pregnancy until school-age

• Repeated weight measures has been collected (up to 
15 times per child)

• Each child’s weight trajectory was modeled using a 
double-logistic growth model 

• The estimated growth parameters: 
– Birthweight z-scores
– 𝛃= infant growth spurt rate (kg/months)
– 𝛅 = age at peak growth velocity (months)

Adapted from Tanner et al., 2020
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Overall† and sex-specific weights‡ in the WQS linear regression analysis of prenatal EDC mixture exposure and children’s
gowth characteristics (N=1,118)

Svensson et al., 2021
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Take home message
• Humans are typically exposed to chemicals found in food packaging 

material (e.g., phenols, phthalates, PFAS, etc.)
• Human exposure is typically consisted of compolicated mixtures of single 

compounds, but risk assessment is based on a single comopound approach
• Advanced biostatistical models (e.g., WQS-regression) can handle 

complicated mixture exposures in epidemiology
• Epidemiological results are showing that prenatal exposure for mixtures of 

chemicals can be associated to health outcomes, e.g., neurodevelopment 
at 7y and weight trajectory from birth up to school age

• Experimental studies have confirmed findings from epidemiolgical studies, 
e.g., prenatal exposure for a mixture of phthalates and a shorter 
anogenital distanse (AGD) in male humans and male mice (Bornehag et al., 
2015; 2019)


