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People who plan their pregnancies are more likely to engage in healthful behaviors of 

pregnancy, such as not drinking alcohol and taking folic acid. Our study examined whether 

pregnancy planners also try to limit their exposure to phthalates or other chemicals in the 

environment. In TIDES, most pregnancies (71%) were planned, and first- and third-

trimester phthalate levels were similar between planned and unplanned pregnancies. This 

might mean that even pregnancy planners did not attempt to limit phthalate exposure or 

were not successful. We expected that people with unplanned pregnancies might decrease 

their exposure from the first to third trimester, after having more time to learn and make 

behavioral changes, but we did not observe this pattern in TIDES. Finally, we found no 

differences between planned and unplanned pregnancies in a survey of environmental 

health attitudes and behaviors. Our study confirms the need for universal educational 

campaigns about the risks of phthalate exposure to pregnant people and the developing 

fetus. 
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Many statistical methods can estimate the effect of a single treatment or exposure on 

health, but few methods exist to estimate the simultaneous effect of many exposures. This 

is an important topic in environmental health, where two key questions are: 1) What is the 

effect of combined exposure to a mixture of chemicals? and 2) If the effect is harmful, 

which chemicals are the “bad actors” (that is, most harmful)? A new statistical method 

called Weighted Quantile Sum (WQS) regression advocates a two-step approach, where 

each chemical is first assigned a weight and then an effect is estimated for the weighted 

combination of all chemicals. Unfortunately, correct application of WQS requires analysts 

to split their data in half, meaning there is less information available and scientific findings 

are less precise. In this paper, we develop the first statistical approach that can use the 

entire dataset to estimate chemical weights and overall mixture effects. Our method 

applies a penalized regression model from machine learning that can set weights to exactly 

zero for chemicals that do not appear to be bad actors (that is, penalize them), so that 

more weight is placed on true bad actors. In TIDES data, our method identified two 

phthalates that negatively affect male infant reproductive development, confirming the 

results of previous studies, which WQS was unable to do. 

 

 



3. Bedell SM, Lyden GR, Sathyanarayana S, Barrett ES, Ferguson KK, Santilli A, Bush NR, Swan SH, 

McElrath TF, Nguyen RHN. First- and Third-Trimester Urinary Phthalate Metabolites in the 

Development of Hypertensive Diseases of Pregnancy. Int. J. Environ. Res. Public Health. 2021, 

18(20): 10627. Can be found online at: https://doi.org/10.3390/ijerph182010627. PMCID: 

PMC8536149 

Our study examined blood pressure and hypertensive diseases of pregnancy (such as 

pregnancy-induced hypertension and preeclampsia) in relation to first and third trimester 

phthalate levels from the urine samples provided by moms. We observed that higher levels 

of three types of phthalates found in the first trimester urine samples were associated with 

greater increases in blood pressure from early to late pregnancy (third trimester). One of 

these phthalates - monoethyl phthalate (MEP), which is found in a wide variety of 

consumer products including cosmetics and soaps - and two other phthalates were also 

significantly associated with diagnosis of a hypertensive disease not previously diagnosed 

during pregnancy. Future research will look at possible biological explanations for these 

findings and how the timing of phthalate exposure during pregnancy plays a role. 
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