
2022-04-29 1Agneta Åkesson

Agneta Åkesson
Institute of Environmental Medicine 
Karolinska Institutet

Dietary Contaminants

in Nutritional Epidemiology



Some examples of exposures

▪ Persistent Organochlorine Pollutants

▪ Cadmium

▪ PFAS

▪ Fluoride

▪ Pesticides

▪ (Mg/Ca in drinking water)

▪ (Acrylamide)

▪ We focus on preventable diseases of major public 

health concern

▪ We use population-based prospective cohorts, mainly 

▪ The Swedish Mammography Cohort

▪ The Cohort of Swedish Men 

▪ n=100 000; comprehensive and repeated food frequency 

questionnaire data along with register-linkage on disease 

outcomes
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Statistics for Sweden 2019   – The Global Burden of Disease
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The Institute for Health Metrics and Evaluation (IHME) – an independent global health research center at the University of Washington, Seattle



The Total Burden of Disease - Sweden 2019
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GBD; Institute for 
Health Metrics 
and Evaluation, 
Seattle, USA



Major risk factors and how much do they explain?
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Dark blue = 1 or more risk factors
Light blue = unexplained
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Largest dietary risk factors in Sweden 

Low whole grain
High meat
Low legumes
High processed meat
High salt
Low fruit
Low fiber
Low veggies
Low nuts and seeds
Low PUFA
Low omega 3 PUFA
High soda



Cadmium THE MAIN SOURCES POPs
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Amzal et al, EHP 2009
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Can we estimate the exposure to a dietary contaminants via various dietary 
surveys/questionnaires well enough to use it in large epidemiological studies?

▪ It depends…

▪ On the contaminant itself incl. the exposure level and the variation in levels within/btw foods, the availability of 

measured data in food, the quality of the dietary intake data available…

▪ A validation study, correlating the dietary exposure against a biomarker, is needed to support the use

▪ If yes, what is the benefit?
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Dietary POPs and Long-chain Fish Fatty Acids vs. Cardiosvascular Mortality
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Donat-Vargas et al,  J Intern Med, 2019

Based on 70,000 participants & 17,000 deaths



Fish consumption vs.  mortality
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Bellavia, J Intern Med 2016

72 500 personer & 16 730 deaths



Dietary PCB exposure and CVD (Myocardial infarction, Stroke (ischemic / hemorragic)) 

▪ The risk of Stroke was higher in: 

▪ nulliparous women vs. multiparous

▪ Lean vs. non-lean

▪ Born after 1931 vs. born before

▪ Higher for Hemorragic stroke than for Ischemic Stroke

▪ The risk of Myocardial Infarction was higher in

▪ nulliparous women vs multiparous

▪ Lean vs non-lean
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Bergkvist et al, J Intern Med, 2014; Bergkvist et al, Int J Cardiol, 2015; Bergkvist et al, Environ Int, 2016; Kippler et al, Environ Int, 2016; Bergkvist et al, 2012

Myocardial infarction

Validation: Dietary vs Plasma PCBs: rho = 0.30-0.58



DL-PCBs and Hypertension in 850 participants with 2 measurements 10-y apart
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Donat-Vargas et al, 2018



Dietary PCB exposure and Malignant Melanoma

▪ IARC (2015) classified PCBs as Group 1 

carcinogen.

▪ Occupational and accidental exposure and one 

case-control study on the general population
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PFAS & Public Health

▪ TWI  - Decreased response of the immune system to vaccination the most critical human health effect.

▪ Several studies observed PFOS and PFOA to be associated with reduced antibody response to vaccination.

▪ Epidemiological studies provide clear evidence for an association between exposure to PFOS, PFOA and 

PFNA and increased serum cholesterol (previous critical effect).

▪ Insufficient evidence to conclude on CVD risk 

▪ The most consistent endpoint in animals was increased liver weight. Disturbances in lipid metabolism, 

including hepatocellular steatosis and hepatotoxic effects at higher dose levels.
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PFAS

▪ Cardiometabolic disease and type 2 diabetes (T2D)

▪ Cardiovascular disease (CVD); myocardial infarction & stroke

▪ In the general population

2022-04-29 Agneta Åkesson 15



PFAS and Cardiovascular disease

▪ Nested case-control study with biobanked samples 

from 2 prospective cohorts

▪ 699 cases & 829 matched controls

▪ 345 Myocardial infarction cases

▪ 354 Stroke cases 

2022-04-29 Agneta Åkesson 16



Results: Lipids 
▪ Baseline data (i.e. cross-sectional)
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Schillemans, et al. EHP 2022



PFAS and risk of composite CVD

▪ OR  <1.0 for all PFAS
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Myocardial infarction Risk of Stroke
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Summary PFAS

▪ We confirmed PFAS cross-sectional associations with elevated cholesterol among those without CVD. However, this 

did not translate into increased CVD risk in the prospective study.

▪ Overall inverse associations (mostly non-significant) between individual PFAS and the prospective risk of T2D. Among 

participants without T2D, long-term PFAS exposure was prospectively associated with lower insulin resistance. 
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Cadmium vs. Fractures and Mortality 

▪ Low correlation between dietary Cd and U-Cd

▪ Dietary cadmium exposure linked to fractures

▪ Some hormone-related cancers (e.g., endometrium)
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Tägt et al, Env Int. 2022

U-Cd in 4000 women based on 11 years of follow-up



Fluoride Fluoride & hip fractures (4000   )
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Helte et al, EHP 2021



Thank you

▪ To all contributors and co-authors, especially to all former and current students and postdocs

▪ …and to you for your attention
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