
Phthalates are also used as solvents and 
plasticizers for cellulose acetate, a substance 
used in some coating materials, in frame 
material for eyeglasses, and as a synthetic 
fiber in the manufacture of cigarette filters 
and playing cards. High-molecular-weight 
phthalates such as di (2-ethylhexyl) phthalate 
(DEHP) and di-isononyl phthalate (DiNP) 
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Phthalates are a group of chemical 
plasticizers found in many personal care 
and consumer products. The ability of these 
chemicals to leach, migrate, or off gas 
from these products is of concern given that 
numerous studies associate this exposure 
to a number of diseases, a concept we will 
discuss in more depth later in this article. 
Widespread exposure to phthalates occurs 
through ingestion, inhalation, contact through 
the skin, and parenteral exposure from 
medical devices containing phthalates. 
Low-molecular-weight phthalates, such as 
diethyl phthalate (DEP), di-n-butyl phthalate 
(DnBP), and di-iso-butyl phthalate (DiBP) 
are used primarily in personal care products 
such as body lotions, cosmetics, shampoos, 
perfumes/colognes and deodorants 
and as varnishes and coatings, including 
coatings used for time release in some orally 
administered medications.1,2

are used primarily as plasticizers in the 
manufacture of flexible vinyl, which, in turn, 
is used in consumer products, flooring and 
wall coverings, food contact applications, 
and medical devices.3,4 Phthalates can also 
be found in waterproof clothing such as 
raincoats, artificial leather, car parts, garden 
hoses, and furniture.5,6 Young children have 
an increased risk of exposure, due to the 
tendency of these chemicals to accumulate 
in household dust and the fact that children 
are more likely to stick their fingers in their 
mouths.7 

The multitude of sources for exposure means 
that most people have been exposed. 
Urinary concentrations of phthalate 
biomarkers have been detected in 75% 
to 90% or more of individuals in the U.S., 
Europe, and Canada.8,9 Lifestyle choices can 
impact concentrations of phthalates. Studies 
have found that dining out is associated with 

higher phthalate levels compared to eating 
at home. One study found that compared 
to people who eat more grocery store 
food, individuals who eat a lot of food from 
restaurants, fast food places, and cafeterias 
have 35% higher phthalate levels.10 In 
another study, phthalate levels were as 
much as 40% higher in people who ate 
the most fast food, burgers, fries and other 
foods compared to individuals who only 
occasionally ate those types of meals.11

The fact that so many people are 
encountering phthalates from so many 
different sources is of particular concern, 
given these chemicals’ toxic nature and their 
association with a concerning number of 
diseases. Furthermore, phthalate exposure 
is associated with lower levels of vitamin 
D, indicating these chemicals have a 
widespread effect on health.12
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Phthalates, Metabolic 
Syndrome, and Obesity
Phthalate exposure has been associated with 
insulin resistance and obesity in both human 
and animal studies. There is concern that 
increased exposure to these chemicals may 
be responsible for the elevated incidence 
of insulin resistance and obesity observed in 
modern children. Trasnade and colleagues 
found that in adolescents, higher levels 
of Di-2-ethylhexylphthalate (DEHP) were 
associated with increased scores on the 
homeostatic model assessment of insulin 
resistance (HOMA-IR).13 This correlation 
remained even after controlling for the 
endocrine-disrupting chemical bisphenol 
A. The association also seemed to be 
exclusively related to the high-molecular 
weight phthalate as no significant correlation 
was found between HOMA-IR and insulin 
resistance and lower molecular-weight 
phthalate metabolites commonly found in 
cosmetics and other personal care products. 
In a study published the same year, Trasnade 
and associates found that higher levels of 
DEHP were associated with higher systolic 
blood pressure in children and adolescents.14 
Furthermore, in a study of Chinese school 
children, exposure to mono (2-ethylhexyl) 

phthalate (MEHP) and monoethyl-phthalate 
(MEP) was associated with increased body 
mass index or waist circumference.15 

In adults, epidemiological studies have 
noted a pronounced association between 
obesity, insulin resistance and exposure to 
one or more phthalates.16,17 Gender and 
age differences are often observed in 
these studies. Buser and coworkers found 
a significant correlation with low molecular 
weight phthalate metabolites and an 
increased risk for obesity in male children 
and adolescents.18 High molecular weight 
phthalate metabolites and DEHP metabolites 
were associated with a higher occurrence of 
obesity in all adults.18 There was a significant 
correlation between DEHP, high molecular 
weight phthalate metabolites and the risk of 
obesity in males 60 years and older.18

The mechanism by which phthalates impact 
glucose metabolism and contribute to 
obesity involves their interaction with human 
peroxisome proliferator activated receptors 
(PPAR) alpha and gamma. Phthalates’ ability 
to bind to these receptors may activate 
target genes associated with obesity and 
insulin resistance, thus leading to elevations in 
glucose concentrations.19

Phthalates, Infertility, and  
Pre- and Postnatal Health
Animal and human studies indicate these 
chemicals are linked to fertility issues and 
concerns during pregnancy. For example, 
a study of 256 women determined that 
increased urinary levels of DEHP metabolites 
were associated with reduced oocyte yield 
and lower rates of clinical pregnancy and 
live birth following assisted reproductive 
technologies.1 Furthermore, additional human 
studies have indicated that some phthalates 
can reduce sperm quality,20 while animal 
studies have shown that some phthalates are 
anti-androgenic and impair the development 
of the male fetus and lead to male infertility 
after gestational exposure to high doses.21 
Another potential effect is that during 
pregnancy, phthalate exposure may increase 
the risk of gestational diabetes.8 

Phthalate exposure to the fetus during 
pregnancy may have both immediate 
and long-term effects. In an animal study, 
prenatal exposure to male rodents resulted in 
cryptorchidism, hypospadias, and reduced 
testicular volume and testosterone levels.22 
Some human studies have also established 
a correlation between prenatal phthalate 
exposure and lower free serum testosterone 
in infant boys and shorter anogenital 
distance (the distance from the anus to the 
genitals), an indicator of male feminization.22
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Attention Deficit  
Hyperactivity Disorder 
Research indicates there is a relationship 
between exposure to phthalates and 
attention deficit hyperactivity disorder 
(ADHD). A study of 261 Korean children 
ages 8 to 11 years found that higher levels 
of urinary phthalate metabolites significantly 
correlated with ADHD.23 Researchers 
evaluating data from the National 
Health and Nutrition Examination Survey 
(NHANES, 2001-2004) also found a strong 
connection between phthalates and attention 
deficit disorder (ADD) and learning disability 
(LD) in 1,493 U.S. children.24 Furthermore, in 
a study of 460 Korean mother-infant pairs, 
Kim and associates found that prenatal 
exposure to phthalates resulted in reduced 
Mental and Psychomotor Developmental 
Indices in infants, especially in 6-month-old 
males.25

Asthma
Phthalates, especially when they’re inhaled, 
may act as allergens, leading to alterations 
in immunity and increased inflammation. 
Studies of children in Europe have established 
a clear link between phthalate exposure 
and asthma.6 Phthalates may also react with 
other toxic chemicals such as bisphenol-A to 
increase the risk of asthma. Prenatal exposure 
to higher than median levels of monobenzyl 
phthalate may increase the susceptibility to 
developing asthma in children exposed to 
BPA during their early years.26 

Thyroid Effects
Phthalates have a number of  
detrimental effects on the thyroid. 
 DEHP decreases plasma free thyroxine 
(FT4), thyroxine (T4) and thyrotropin 
releasing hormone (TRH) levels.27,28,29 
DEHP also causes histopathologic changes 
such as a decreased thyroid follicular 
cavity diameter and oxidative stress in 
the thyroid.27-29 DEHP is able to alter 
biosynthesis, biotransformation, biotransport, 
and metabolism of thyroid hormones.27-29

Phthalates and  
Cardiovascular Health
Phthalates may impact various aspects of the 
cardiovascular system. A number of studies 
have found that exposure to this class of 
chemicals is associated with hypertension. A 
review of the medical literature determined 
that epidemiological data indicated a 
possible relationship between phthalate 
exposure and hypertension in adults.30 
Researchers have also established a 
correlation between urine levels of 
monoethyl-phthalate (MEP) and serum 
triglyceride levels, visceral adiposity, lipid 
accumulation product, and triglyceride to 
high-density lipoprotein (HDL) ratio among 
obese human subjects.31 In normal weight 
subjects, urine phthalate concentrations 
were negatively associated with HDL serum 
levels.32 Phthalates have also been shown 
to impair heart rate variability and increase 
cardiovascular reactivity in mice.32 

Cancer
Phthalates have been implicated in a 
number of different cancers. A study of 710 
women diagnosed with primary breast 
cancer observed an association between 
urinary concentrations of several phthalate 
metabolites and breast cancer as well as 
subsequent survival.33 A meta-analysis found 
that MECPP levels positively correlated with 
breast cancer risk, while DEHP metabolites 
were associated with elevated risk of 
breast cancer and uterine leiomyoma.34 
Furthermore, an in vitro study indicated 
phthalates encourage resistance to colon 
cancer drugs.35 

Detoxification of Phthalates 
It is difficult to remove phthalates from 
the body simply by avoiding sources of 
exposure. One study found that subjects 
put on a low-phthalate diet to minimize 
exposure actually had higher levels of 
phthalates during the study.36 There was 
an unexpected rise in urinary DEHP 
metabolite concentrations from a median of 
283.7 nmol/g at baseline to 7027.5 nmol/g 
in subjects eating the low-phthalate diet. 
When the study authors tested the foods 
for phthalate levels, DEHP levels were 
21,400 ng/g in ground coriander and 
673 ng/g in milk.
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Due to the difficulty in avoiding exposure, 
detoxification is critical to ensure these 
toxins are removed from the body. Selenium 
supplementation can ameliorate the negative 
effects of phthalates on the thyroid. In a 
study of rodents exposed to phthalates, 
selenomethionine (SeMet) elevated plasma 
free T4 that had been decreased by DEHP.37 
Selenium also reduced other negative effects 
of phthalates on thyroid hormones and 
improved DEHP-induced histopathologic 
alterations.37 The effects of DEHP on the 
thyroid as well as on spermatogenesis, 
decreased testosterone, leutinizing hormone 
(LH) and follicle stimulating hormone (FSH) 
levels, and sperm motility are significantly 
more pronounced in selenium-deficient 
rats.38,39 Selenium supplementation protected 
against these phthalate-induced reproductive 
effects.39 Additionally, selenium protected 
the kidneys of rats against the oxidative stress 
caused by DEHP.40

Folate is another nutrient that may be 
protective against the effects of phthalates. It 
was found to protect against hypospadias (a 
birth defect) in the infants of mothers exposed 
to phthalates through hair spray exposure at 

work.41 Likewise, vitamins C and E have been 
shown to be protective. These antioxidant 
vitamins when given to male rats exposed to 
DEHP eliminated the changes in testosterone 
and estradiol caused by phthalate 
exposure.42 These vitamins also significantly 
improved the reduced epididymal sperm 
head counts that occurred in the animals 
treated with DEHP and reduced levels of a 
marker of oxidative stress.42 Vitamins C and 
E also blocked DEHP-induced impairment 
in insulin signaling in adipose tissue and 
the development of glucose intolerance in 
rodents.43 

Resveratrol and curcumin are two botanicals 
that can inhibit the toxic effects of phthalates. 
In male rodents, these phytonutrients resolved 
DEHP-induced testicular damage likely 
due to their antioxidant abilities and raising 
levels of Nrf2.44 Resveratrol has also been 
shown to reverse DBP-induced structural 
degeneration in the epididymis and deferens 
of rats.45 In vitro, curcumin was shown to 
inhibit adipogenesis stimulated by benzyl 
butyl phthalate (BBP), indicating it may 
suppress BBP-induced weight gain and 
inflammation.46

Supporting liver health is essential when 
eliminating toxins from the body. Curcumin 
is a hepatoprotective botanical that has 
been shown to inhibit damage to the liver 
caused by phthalates.47 Silymarin is another 
liver-supportive botanical. It was shown in a 
cell culture study to protect the liver against 
phthalate-induced damage.48 Cells treated 
with silymarin were hepatoprotective and 
had 79% cell viability while the DEHP-
damaged control had only 46% cell 
viability.48

Conclusion
Phthalates are a toxic class of chemicals 
whose presence is ubiquitous in everyday 
life. These chemicals have been linked to 
multiple health concerns including infertility, 
gestational diabetes, ADHD, asthma, 
cardiovascular concerns, thyroid problems, 
and cancer. In our modern world, optimal 
health can only be achieved through the 
detoxification of phthalates. This can be 
accomplished with dietary supplements 
such as selenium, folate, vitamins C and E, 
resveratrol, curcumin, and silymarin.
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