
Supplementary table 1. Human studies addressing exposure to polybrominated biphenyls and obesity (n=5). 

 

Authors, 

year 

Country Study design, 

quality 

Study objective Source population Sex and age Sample size Sample, compounds 

(DR) and method 

Outcomes Adjustment for 

confounding 

factors 

Main findings 

Lim et al, 

2008 

 

USA Cross-

sectional, 5 

To investigate the 

association between 

[serum BFR] and 

diabetes and metabolic 

syndrome 

General population, 

NHANES 2003-

2004 

Male and female, > 

20 y (49.7±19.3 y) 

637 Serum 

 

PBDEs (PBDE-28, 

47, 99, 100 and 153), 

PBB-153  

(≥ 60%) 

 

GS-MS 

WC, 

abdominal 

obesity (WC > 

88 cm in 

women and > 

102 cm in 

men) 

Age, sex, 

race/ethnicity, 

poverty income 

ratio, BMI, 

smoking, serum 

cotinine, 

alcohol 

consumption, 

exercise 

[Serum PBB-

153 and 

PBDE-153] 

not associated 

with increased 

WC  

Lee et al, 

2011 

USA Cohort, 7 To investigate the 

association between 

[serum PBB] and  

adiposity, dyslipidemia, 

and insulin resistance 

over 18 years 

Non-diabetic 

controls from the 

CARDIA study 

Male and female, 

18-30 y at baseline 

(27.2±3.3 y) 

90 Serum 

 

1 PBB (100%), 10 

PBDE (2-100%) 

 

GC/ID-HRMS 

 

 

BMI Age, sex, race, 

TG, TC and 

HDL-C, 

HOMA-IR, 

baseline BMI 

[Serum 

PBB153] was 

not associated 

with BMI 

after 18y 

 

Lee et al, 

2012 

Sweeden Cross-

sectional, 4, 

and 

prospective, 

7 

To investigate the 

association between 

[plasma BDE47] and 

abdominal obesity, 

cross-sectionally and 

prospectively 

Participants from 

the Prospective 

Investigation of the 

Vasculature in 

Uppsala Seniors 

(PIVUS) 

Male and female, 70 

y (baseline) 

970 (cross-

sectional) 

511 

(prospective) 

Plasma 

 

BDE47 (72.1%) 

 

HRCG-HRMS 

WC, 

abdominal 

obesity (WC > 

102 cm for 

men and > 88 

cm for 

women) 

Total calorie 

intake, exercise, 

smoking, 

alcohol 

consumption, 

triglycerides, 

total cholesterol 

[Plasma 

BDE47] was 

not associated 

with 

abdominal 

obesity at 

baseline or 

after 5y 

Roos et al, 

2013 

Sweden Cross-

sectional, 6 

To investigate the 

association between 

[plasma BDE47] and 

abdominal obesity 

Subjects aged 70y 

randomly chosen 

from the register of 

community living 

from Uppsala, 

Sweden 

Male and female, 70 

y 

1016 Plasma 

 

BDE47 (72.2%) 

 

 

HRGC-HRMS 

BMI, 

VAT/SAT 

ratio 

(determined 

by MRI) 

Gender, 

education, 

exercise habits, 

smoking 

[Serum 

BDE47] was 

not associated 

with BMI or 

abdominal 

obesity 

(VAT/SAT 

ratio) 

Erkin-

Cakmak et 

al, 2015 

USA Cross-

sectional, 6 
To investigate the 

association between 

[serum PBDE] and 

obesity in children 

Children from the 

longitudinal birth 

cohort study in the 

Salinas Valley, 

California 

Female and male, 7 

y 

224 Serum 

 

10 PBDE [17, 28, 47, 

66, 85, 99, 100, 153, 

154, 183 (< 90%), 

sum PBDE 47, 99, 

BMI z-score Serum lipids, 

maternal age, 

maternal 

education, 

maternal years 

in US, maternal 

[Serum BDE] 

but not other 

penta-BDE 

congeners 

were inversely 

associated 
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100, 153 (> 90%)] 

 

GC-MS 

pre-pregnancy 

BMI, maternal 

gestational 

weight gain, 

poverty during 

pregnancy, 

gestational age, 

breastfeeding 

duration, soda 

and fast food 

consumption at 

7 y of age 

with BMI z-

score in boys 

and girls 

 

BDE: bromodiphenyl ether; BMI: body mass index; BFR: brominated flame retardants; DR: detection rate; GC/ID-HRMS: gas chromatography-isotope dilution high-resolution mass spectrometry; GC-MS: gas 

chromatography-mass spectrometry; HDL-C: high density lipoprotein cholesterol; HOMA-IR: homeostatic model assessment-insulin resistance; HRGC-HRMS: high resolution gas chromatography - high resolution 

mass spectrometry; MRI: magnetic resonance imaging; NHANES: National Health and Nutrition Examination Survey; PBB: polybrominated biphenyl; PBDE: polybrominated diphenyl ethers; SAT: subcutaneous 

adipose tissue; TC: total cholesterol; TG: triglycerides; VAT: visceral adipose tissue; WC: waist circumference. 
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