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What’s Phthalates (PAEs)? 

PAEs 

 They are a family of chemical substances 

that have been in use for about 50 years, 

primarily to make polyvinyl chloride (PVC) 

soft and flexible. 

 Phthalates look like clear vegetable oil.  

Phthalic acid Phthalic anhydride 

-H2O 
＋ ROH 

General chemical structure 

of phthalate ester 



 Plastic Products 

 Cosmetics  

 Building Materials  

 Cables and Wires  

 Food Contact Materials 

 Automotive Applications 

 Medical Devices  

 Toys 

Phthalates (PAEs) are used as plasticizers to plastics to make 

them soft and flexible, to cosmetics as a vehicle for fragrance, 

and to other products.  

Applications 
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 Exposure routes of phthalates 

INGESTION SKIN  

ABSORPTION 

INHALATION 

newlatesttips.info  

pureautismsolutions.com  

www.tedmiller.com/?cat=572 

blogs.babycenter.com  

• Children prone to be higher exposed 

– Lower body weight 

– Hand to mouth behavior (sucking/ mouthing dust) 

[Schettler, 2006; Sathyanarayana, 2008; Wittassek, 2010] 
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Table 1 Unadjusted and adjusted-creatinine concentrations of urinary phthalate monoesters in girls 

with central precocious puberty (CPP) and prepubescent control girls.  

 
Control Group 

(n = 29) 
CPP Group 

 (n = 71) p-value 
 NHANES 

1999-2008 

CREATININE UNADJUSTED (ng/ml)     

MMP 4.53 (0.70-14.1) 6.95 (0.70-48.3) 0.033  < LOD-1.90 

MEP 7.87 (0.50-332) 19.1 (0.50-558) <0.001  45.2-53.9 

MBP 40.2 (9.93-163) 60.4 (6.14-1324) 0.049  28.7-40.0 

MBzP 2.45 (0.70-18.4) 6.22 (0.70-167) 0.002  17.6-29.0 

MEHP 5.10 (0.45-125) 8.23 (0.45-85.1) 0.002  2.20-4.90 

MEHHPe 27.6 (13.8-106) 59.6 (15.4-432) 0.004  27.0-36.5 

MEOHPe 25.0 (13.6-92.7) 56.9 (11.2-392) 0.004  16.6-25.8 

CREATININE-ADJUSTED (μg/g creatinine)     

MMP 6.34 (0.94-31.3) 8.10 (0.83-128) 0.141  < LOD-2.32 

MEP 11.3 (1.06-337) 25.4 (1.21-379) 0.001  50.1-57.4 

MBP 67.2 (20.5-275) 94.6 (22.3-910) 0.195  33.9-39.1 

MBzP 3.74 (0.95-50.4) 9.00 (1.14-172) 0.005  20.7-27.8 

MEHP 9.04 (0.95-185) 10.8 (4.03-69.3) 0.059  2.80-5.38 

MEHHPe 27.7 (12.3-202) 57.4 (24.5-291) 0.002  31.4-37.0 

MEOHPe 25.8 (13.8-177) 52.0 (21.9-244) 0.001  18.5-25.3 

 



Previous studies 

Table 2 Average levels [range] of kisspeptin and clinical examinations results of girls with central 

precocious puberty (CPP) and prepubescent control girls in this study. 

 

Control Group 

(n = 11) 

CPP Group (n = 40)  

Thel+LHRH 

Subgroup 

(n = 13) 

LHRH+ 

Subgroup  

(n = 12) 

Leup/Men 

Subgroup 

 (n = 15) 

p-valuea 

Age (years) 7.4 [6.1-8.3] 7.0 [2.5-9.1] 8.9 [7.7-10.6] 9.0 [4.6-11.5] <0.001 

Kisspeptin (pmol/l) 1.95 [1.69-2.18] 1.97 [1.39-2.51] 2.16 [1.71-2.61] 2.29 [1.92-2.86] 0.022 

Bone age (years) - 6.6 [1.75-9.0] 10.3 [8.8-12] 10.7 [5.0-12.5] <0.001b 

Basal LH (mIU/ml) <0.15 0.25 [<0.15-1.84] 0.99 [<0.15-2.54] 1.03 [<0.15-8.65] 0.003 

Basal FSH (mIU/ml) 1.65 [1.11-2.31] 2.96 [1.37-8.14] 4.81 [1.42-8.31] 2.66 [0.92-8.29] 0.006 

Basal E2 (mIU/ml) <8 4.88 [<8-15.5] 10.5 [<8-19.0] 16.6 [<8-102] 0.032 

Peak LH (mIU/ml) - 5.43 [3.11-7.89] 21.2 [10.9-51.8] 27.6 [9.72-90.2] <0.001b 

a Kruskal- Wallis Test: p-value for the difference between the four groups; b Kruskal- Wallis Test: 

p-value for the difference between the CPP subgroups. 
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Different development group

Control Thel+ LHRH- LHRH+ Leup/Men

K
is

s
p

e
p

ti
n

 (
p

m
o

l/
L

)

1.2

1.4

1.6

1.8

2.0

2.2

2.4

2.6

2.8

3.0

Figure 1. Box plot of kisspeptin distribution in different development groups. 1: Control Group (n = 11); 2: CCP subgroup Thel+ 

LHRH–: premature thelarche and a negative LHRH test result (n = 13); 3: CCP subgroup LHRH+: positive LHRH test result (n 

= 12); 4: CCP subgroup Leup/Men: being treated with leuprorelin acetate or had experienced menarche (n = 15). Dotted line: the 

mean level of kisspeptin-54 in each group. (P
 trend 

among the four groups after adjusting for age = 0.005) 
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Objectives 

 The present study developed intervention strategies to 

effectively reduce the body burden of phthalates in 

prepubescent girls. 

 

 We hypothesized that the intervention strategies we designed 

would effectively reduce the concentration of urinary phthalate 

metabolites and that modified behaviors would be correlated 

with decreases in the concentrations of specific urinary 

phthalate metabolites. 



Participants 

 The participants were re-enrolled from our previous study.  

 We recruited participants using the following criteria: we 

ranked all the participants from our previous study 

according to their concentrations of urinary phthalate 

metabolite. Each participant got a rank score in each 

phthalate metabolite. Then, we calculated a total score by 

sum the rank scores from all phthalate metabolites in one 

participant. 

 We invited 30 girls 4 - 13 years old (median: 9.7 years) who 

had higher total scores in the previous study to participate in 

the present study: 3 were prepubescent and 27 were 

precociously pubescent. 



Intervention strategies 



Intervention strategies 



Results and 

discussions 
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Results and discussions 

 This is the first study that has used education and voluntary 

self restraint to try to reduce urinary phthalate 

concentrations in children. 

 We found that a change of some usual habits and behaviors 

was helpful for reducing the participants' level of exposure to 

phthalates.  

 Limiting the drinking of beverages from a plastic cup 

reduced urinary MBP, MEHHP, MEOHP, and MECPP.  



Results and discussions 

 Using fragrance-free products reduced urinary MBP and 

MEP. 

 Increasing the frequency of handwashing reduced urinary 

MMP and MBP.  

 The huge declines in the urinary levels of these 8 phthalate 

metabolites (maximal intervention efficacy ranged from 

71% to 97%) implied that our interventions efficaciously 

reduced the participants' level of exposure to phthalates. 



Results and discussions 

 In the present study, we recommended anti-phthalate self-

restraint strategies instead of providing phthalate-free food.  

 These strategies proved practicable and effective for reducing 

the levels of urinary phthalate metabolites.  

 The participants who still had high levels of urinary 

phthalate metabolites post-intervention did not comply with 

the intervention instructions and generally continued to 

expose themselves to their usual sources of phthalates.  

 However, participants who were compliant succeeded in 

reducing their levels of urinary phthalate metabolites. 



Results and discussions 

 In the present study, more than half of the children were 

compliant, which resulted in reductions in their urinary 

phthalate metabolites. 

 Furthermore, the intervention efficacy might have been 

higher had all family members practiced the intervention 

strategies together. 

 The major limitation of this study is that we cannot rule out 

the possibility of chance findings because of the small sample 

size.  



Results and discussions 

 In the present study, more than half of the children were 

compliant, which resulted in reductions in their urinary 

phthalate metabolites. 

 Furthermore, the intervention efficacy might have been 

higher had all family members practiced the intervention 

strategies together. 

 The major limitation of this study is that we cannot rule out 

the possibility of chance findings because of the small sample 

size.  



Conclusions 

 The dominant phthalate metabolites found in urine samples 

were MBP, MEHHP, and MECPP.  

 The intervention instructions in this study efficaciously helped 

participants reduce their exposure to phthalates.  

 The efficacy of MEP reduction was the highest in present study.  

 The body burden of MBP was cut by increasing handwashing 

frequency, reducing drinking from plastic cups, and reducing 

shampoo usage 

 The level of DEHP metabolites (MEOHP, MEHHP, and 

MECPP) was cut by reducing drinking from plastic cups; 

MMP was cut by increasing handwashing frequency; and MEP 

was cut by reducing shower gel usage.  
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