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3 steps to Cumulative Phthalate Risk Assessment 

1.  Determine intake  - back-calculate intake (µg/kg/day) from urinary metabolites (µg/L) 

 
Assessment of chemical coexposure patterns based upon phthalate biomonitoring data within 
the 2007/2008 National Health and Nutrition Examination Survey .J Expo Sci Environ Epidemiol. 2015,25(3):249-55.   
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4408491/ 
 

Daily Intake Estimates (ug/kg-day) for Women of Reproductive Age, median and 95th percentiles, NHANES 
2005-2012; 2013-2014 (CHAP, 2017).  https://www.cpsc.gov/chap 
 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Assessment+of+chemical+coexposure+patterns+based+upon+phthalate+biomonitoring+data+within+the+2007%2F2008+National+Health+and+Nutrition+Examination+Survey
https://www.ncbi.nlm.nih.gov/pubmed/?term=Assessment+of+chemical+coexposure+patterns+based+upon+phthalate+biomonitoring+data+within+the+2007%2F2008+National+Health+and+Nutrition+Examination+Survey
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4408491/
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2. Calculate Hazard Quotient (HQ): how does daily intake compare to reference concentration 

HQ:     𝐷𝑎𝑖𝑙𝑦 𝑃ℎ𝑡ℎ𝑎𝑙𝑎𝑡𝑒 𝐼𝑛𝑡𝑎𝑘𝑒/𝑃ℎ𝑡ℎ𝑎𝑙𝑎𝑡𝑒 𝑅𝑓𝐶 
  

 
Generation of hazard indices for cumulative exposure to phthalates for use in cumulative risk assessment Reg 
Tox  Pharmacol  69 (2014) 380–389  
 
3. Calculate Hazard Index: Sum HQ for each phthalate = HQ1 + HQ2 + HQ3 …     

  

 
                                                      HAZARD INDEX:     Women = 1.0    Men = 1.2 



HEAC Phthalate handout     6/5/2018 

 

To add phthalates of different toxicity, scale HQ based on phthalate potency: 

 

A Novel Method for Calculating Potency-Weighted Cumulative Phthalates Exposure with Implications for Identifying 
Racial/Ethnic Disparities among U.S. Reproductive-Aged Women in NHANES 2001-2012. 
 Environ Sci Technol. 2016 Oct 4;50(19):10616-10624. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5748889/ 
 

CUMULATIVE  PHTHALATE  EXPOSURE – how frequently do “phthalate groups” occur in humans?. 

Frequency of Phthalate Mixtures in NHANES data  

 
 

Percentage of individuals with number of phthalates above the 95th and 50th of NHANES intake. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4408491/ 
 
How often does HI ≥ 1.0 in NHANES data?   

Frequency of phthalate pairs for 21 participants with HI > 1 (n=2663, NHANES 2013-2014) 
 

 DEHP DINP DIDP DBP 

DEHP  12 2 1 

DINP -  5 1 

DIDP - -  0 

DBP - - -  

 
An analysis of cumulative risks based on biomonitoring data for six phthalates using the  Maximum Cumulative Ratio. 

Environ Int. 112:77-84. 

https://www.ncbi.nlm.nih.gov/pubmed/27579903
https://www.ncbi.nlm.nih.gov/pubmed/?term=An+analysis+of+cumulative+risks+based+on+biomonitoring+data+for+six+phthalates+using+the+Maximum+Cumulative+Ratio
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Worker Exposure  - effects of task, shift, and season  
Estimated daily intake (mg/kg/day) of (b) dibutyl phthalate 
(DBP), and (d) di(2-ethylhexyl) phthalate (DEHP) by industry 
sector using end-shift urinary phthalate metabolite 
concentrations.  The dashed horizontal line is the U.S. EPA 
reference dose (RfD). The dotted horizontal line is the EFSA 
tolerable daily intake (TDI). In these plots, the LOD divided by 
two was used for observations below the LOD. Sector 
abbreviations: manf, phthalate manufacturing; film, PVC film, 
filt, vechicle filters; cmpd, PVC compounding;  hose, rubber 
hose; boot, rubber boot; gask, rubber gasket; nail, nail-only 
salons. 
 

 

https://www.nature.com/articles/jes200962#t2 

DiNP metabolite at mid-shift and end-shift in PVC film manufacturing and PVC compounding.   
“Phthalate-related processes in PVC film manufacturing included compounding, mixing, paste preparation, 
extrusion, milling, and calendering. The PVC compounding produced custom-formulated PVC pellets with 

processes including mixing, extrusion, and milling.” 
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Seasonal differences: Occupational exposure to (DiNP) in polyvinyl chloride processing operations. Int Arch Occup 

Environ Health. 2012;85(3):317-25.  

 

 

Contribution of inhalation to 

phthalate exposure 

Estimating the contribution of inhalation 
exposure to DEHP for PVC production 
workers, using personal air sampling and 
urinary metabolite monitoring  (Int J Hyg 
Environ Health. 2014 Jan;217:102-9). 
 
Relative cumulative frequency of daily intake 
of DEHP estimated using biomonitoring data 
of urinary metabolites and airborne DEHP 
exposure concentration (N = 89). 
The daily intake of DEHP was 1.5-102.3 
µg/kg/day for DIurine and 0.01-123.0 for DIair.  
The geometric mean of DIurine (13.5 ) was 
approximately 7.5 times higher than that of 
DIair. (1.8 ) (p<0.01).  DIurine urine median 
(12.5 ) was 25% of TDI and 64% of RfD.  9 of 
89 (10%) exceeded the TDI and 26 (30%) 
exceeded the RfD.   
 
 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Occupational+exposure+to+diisononyl+phthalate+(DiNP)+in+polyvinyl+chloride+processing+operations
https://www.ncbi.nlm.nih.gov/pubmed/?term=Occupational+exposure+to+diisononyl+phthalate+(DiNP)+in+polyvinyl+chloride+processing+operations
https://www.ncbi.nlm.nih.gov/pubmed/?term=Estimating+the+contribution+of+inhalation+exposure+to+DEHP+for+PVC+production+workers%2C+using+personal+air+sampling+and+urinary+metabolite+monitoring
https://www.ncbi.nlm.nih.gov/pubmed/?term=Estimating+the+contribution+of+inhalation+exposure+to+DEHP+for+PVC+production+workers%2C+using+personal+air+sampling+and+urinary+metabolite+monitoring
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