
Supplemental Table 1. Distribution of urinary concentrations of metabolites of phthalates and phthalate alternatives (µg/g 
creatinine) at baseline, 20 months, and 40 months. 

Baseline (n=754) 20 months (n=554) 40 months (n=425)

Metabolite
% 

detected Median
90th 
ptile

% 
detected

Median 90th 
ptile

% 
detected

Median 90th 
ptile ICC (95% CI)a

MBP   99.9 16.0   38.7   99.6 12.5   28.8 100.0 11.3   27.3 0.29 (0.23, 0.36)
MHBP   93.6   1.2     2.8   90.1   0.9     2.2   84.5   0.8     1.9 0.26 (0.20, 0.33)
MiBP   99.3 11.2   26.7   99.5 10.7   26.0   99.5   9.4   27.7 0.30 (0.24, 0.37)
MHiBP   99.2   3.0     7.8   98.9   2.8     6.7   97.2   2.6     7.5 0.29 (0.23, 0.36)
MEP 100.0 59.4 251.6 100.0 45.2 278.8 100.0 53.2 278.2 0.31 (0.25, 0.38)
MBzP   99.7   6.5   20.7   99.8   5.7   21.2   99.1   4.0   17.1 0.47 (0.41, 0.53)
MCNP   99.7   2.8     8.6   99.8   2.9     9.3   99.8   2.2     7.4 0.07 (0.03, 0.16)
MNP   71.3   1.1     9.3   69.5   1.1   10.1   54.8   0.8     7.6 0.07 (0.01, 0.26)
MCOP 100.0 19.9 116.8 100.0 21.6 108.6 100.0 12.6   89.8 0.08 (0.04, 0.17)
MCPP   98.0   2.2   17.3   96.9   1.8   10.9   92.0   1.2     7.2 0.10 (0.06, 0.18)
MECPP   99.9 15.1   41.2   99.8 12.2   32.8 100.0   9.4   26.6 0.22 (0.16, 0.29)
MEHHP   99.7 11.8   31.2   99.8   8.8   27.0   99.5   7.1   18.8 0.18 (0.12, 0.25)
MEHP   91.5   2.3     7.4   87.6   1.7     6.0   85.2   1.7     5.7 0.28 (0.22, 0.34)
MEOHP   99.7   7.3   20.2   99.8   5.5   16.4   99.5   4.1   11.3 0.21 (0.15, 0.28)
MHiNCH   24.3   0.2     0.6   29.4   0.2     0.7   54.4   0.3     2.2 0.12 (0.07, 0.20)
MCOCH     9.0   0.2     0.5   12.6   0.2     0.5   41.9   0.3     1.4 0.12 (0.07, 0.19)

a Calculated for the 390 women with urinary concentrations measured at all three time points. 
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Supplemental Table 2. Percentage difference in baseline urinary phthalate concentrations by demographic, lifestyle, reproductive, and personal care product variables, SELF. 

Correlate MBP MHBP MiBP
Age (5-year increase)
   Unadjusted -1.0 (-8.4, 6.9) 2.9 (-4.8, 11.2) -4.7 (-11.8, 2.9)
   Age- and education-adjusted -0.5 (-8.0, 7.5) 3.1 (-4.7, 11.5) -4.8 (-11.9, 2.9)
   Fully-adjusted 0.1 (-7.9, 8.9) 2.4 (-5.9, 11.5) -6.1 (-13.6, 2.1)
   Random subcohort, fully-adjusted -1.7 (-10.6, 8.2) 1.1 (-8.1, 11.3) -4.6 (-13.3, 5.0)
Education (vs. Bachelor’s degree)
   Unadjusted
      <High school 4.8 (-18.2, 34.2) 9.8 (-14.7, 41.2) -3.8 (-25.0, 23.4)
      High school/GED 1.3 (-15.5, 21.4) -5.2 (-21.1, 14.1) -3.5 (-19.6, 15.8)
      Some college  -0.6 (-13.8, 14.7) 2.6 (-11.3, 18.6) -2.6 (-15.6, 12.3)
      Advanced degree -16.8 (-33.3, 3.9) -2.5 (-22.2, 22.1) -11.2 (-28.9, 10.8)
   Age- and education-adjusted
      <High school 4.8 (-18.2, 34.3) 10.0 (-14.6, 41.5) -4.1 (-25.2, 23.1)
      High school/GED 1.3 (-15.5, 21.5) -4.7 (-20.8, 14.6) -4.1 (-20.1, 15.2)
      Some college -0.5 (-13.8, 14.8) 2.7 (-11.2, 18.8) -2.9 (-15.8, 12.1)
      Advanced degree -16.9 (-33.6, 3.9) -3.8 (-23.4, 20.8) -9.6 (-27.7, 13.1)
   Fully-adjusted
      <High school -2.6 (-26.3, 28.8) 6.0 (-20.2, 41.0) -11.3 (-33.1, 17.5)
      High school/GED -1.6 (-20.3, 21.3) -3.6 (-22.2, 19.3) -11.2 (-28.2, 9.8)
      Some college -1.8 (-16.0, 14.8) 4.1 (-11.3, 22.1) -7.7 (-21.1, 8.0)
      Advanced degree -18.0 (-34.7, 3.1) -4.6 (-24.3, 20.3) -7.3 (-26.3, 16.6)
   Random subcohort, fully-adjusted
      <High school -5.0 (-29.6, 28.2) 2.9 (-24.1, 39.4) -9.1 (-32.8, 23.0)
      High school/GED 3.0 (-18.7, 30.5) -3.3 (-23.9, 22.7) -5.9 (-25.8, 19.5)
      Some college -4.7 (-20.1, 13.6) 2.7 (-14.1, 22.9) -4.3 (-19.9, 14.2)
      Advanced degree -19.4 (-37.0, 3.1) -3.3 (-24.6, 23.9) -11.9 (-31.2, 12.9)
Annual household income (vs. >$50,000)
   Unadjusted
      <$20,000 3.5 (-11.1, 20.5) -6.4 (-19.8, 9.2) 9.4 (-6.1, 27.4)
      $20,000-$50,000 -9.1 (-22.3, 6.4) -13.6 (-26.5, 1.4) 5.0 (-10.3, 22.9)
   Age- and education-adjusted
      <$20,000 0.9 (-15.5, 20.6) -7.0 (-22.3, 11.4) 11.0 (-7.2, 32.7)
      $20,000-$50,000 -10.4 (-24.0, 5.7) -14.6 (-27.9, 1.1) 6.0 (-10.3, 25.1)
   Fully-adjusted
      <$20,000 0.1 (-16.6, 20.1) -7.4 (-23.0, 11.2) 9.6 (-8.8, 31.6)
      $20,000-$50,000 -10.5 (-24.2, 5.6) -14.8 (-28.1, 1.0) 5.1 (-11.0, 24.2)
   Random subcohort, fully-adjusted
      <$20,000 2.1 (-16.8, 25.2) -6.1 (-23.6, 15.2) 1.9 (-17.1, 25.2)
      $20,000-$50,000 -13.4 (-28.1, 4.2) -16.9 (-31.2, 0.4) -1.7 (-18.5, 18.6)
BMI (5-kg/m2 increase)
   Unadjusted 0.5 (-0.1, 1.1) -0.2 (-0.8, 0.4) 0.1 (-0.5, 0.6)
   Age- and education-adjusted 0.5 (-0.1, 1.0) -0.3 (-4.5, 11.8) 0.1 (-0.5, 0.7)
   Fully-adjusted 0.4 (-0.1, 1.0) -0.2 (-0.8, 0.4) 0.2 (-0.4, 0.7)
   Random subcohort, fully-adjusted 0.5 (-0.1, 1.1) -0.1 (-0.8, 0.5) 0.1 (-0.5, 0.8)
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Smoking (1 cigarette/day increase)
   Unadjusted 0.4 (-1.1, 2.0) 0.2 (-1.3, 1.8) -0.7 (-2.2, 0.9)
   Age- and education-adjusted 0.2 (-1.4, 1.9) 0.3 (-1.4, 2.0) -0.7 (-2.3, 0.9)
   Fully-adjusted 0.3 (-1.4, 2.0) 0.5 (-1.2, 2.3) -0.9 (-2.6, 0.8)
   Random subcohort, fully-adjusted 0.3 (-1.6, 2.2) 0.5 (-1.4, 2.5) -1.1 (-3.0, 0.8)
Alcohol (per each additional drink/day)
   Unadjusted 0.0 (-0.8, 0.7) -0.5 (-1.3, 0.2) 0.4 (-0.4, 1.1)
   Age- and education-adjusted -0.1 (-0.9, 0.7) -0.6 (-1.3, 0.2) 0.4 (-0.4, 1.1)
   Fully-adjusted -0.1 (-0.9, 0.6) -0.5 (-1.3, 0.3) 0.5 (-0.3, 1.3)
   Random subcohort, fully-adjusted -0.1 (-1.0, 0.8) -0.5 (-1.4, 0.4) 0.5 (-0.4, 1.4)
Parous vs. nulliparous
   Unadjusted 0.3 (-10.1, 12.0) 7.8 (-3.6, 20.5) 9.3 (-2.1, 22.0)
   Age- and education-adjusted -1.4 (-12.5, 11.1) 7.4 (-4.8, 21.3) 13.4 (0.7, 27.7)
   Fully-adjusted -1.3 (-13.0, 12.1) 5.4 (-7.3, 19.9) 13.9 (0.3, 29.4)
   Random subcohort, fully-adjusted -5.2 (-17.7, 9.2) 3.3 (-10.4, 19.2) 11.7 (-3.1, 28.8)

   Vaginal ring use
      Unadjusted 1.0 (-33.9, 54.5) -0.7 (-35.4, 52.7) -11.4 (-42.0, 35.4)
      Age- and education-adjusted 3.1 (-32.8, 58.1) 0.4 (-34.9, 55.0) -12.8 (-43.1, 33.7)
      Fully-adjusted 4.4 (-32.4, 61.3) 0.4 (-35.4, 55.8) -7.3 (-40.0, 43.2)
      Random subcohort, fully-adjusted -5.8 (-41.4, 51.5) -14.7 (-47.0, 37.4) -30.0 (-56.6, 12.9)
   Oral contraceptive use
      Unadjusted -9.1 (-23.1, 7.5) -7.5 (-22.0, 9.6) -2.6 (-17.6, 15.1)
      Age- and education-adjusted -8.2 (-22.5, 8.7) -7.5 (-22.1, 10.0) -3.3 (-18.3, 14.6)
      Fully-adjusted -6.3 (-21.2, 11.3) -5.8 (-20.9, 12.3) -2.2 (-17.7, 16.3)
      Random subcohort, fully-adjusted -7.5 (-23.6, 11.9) -7.7 (-23.9, 11.9) -1.8 (-18.9, 18.9)
   DMPA use
      Unadjusted 7.7 (-13.6, 34.1) 11.3 (-10.9, 39.1) 13.0 (-9.2, 40.8)
      Age- and education-adjusted 6.6 (-14.6, 33.0) 12.3 (-10.3, 40.5) 12.3 (-10.0, 40.1)
      Fully-adjusted 8.3 (-13.8, 36.2) 10.3 (-12.5, 39.0) 6.8 (-15.1, 34.3)
      Random subcohort, fully-adjusted 10.5 (-13.9, 41.9) 11.6 (-13.2, 43.5) 1.0 (-21.5, 29.9)
   IUD use
      Unadjusted 1.7 (-14.2, 20.6) 5.8 (-11.0, 25.8) 0.5 (-15.2, 19.2)
      Age- and education-adjusted 1.9 (-14.2, 21.0) 5.3 (-11.5, 25.4) 0.4 (-15.4, 19.2)
      Fully-adjusted 4.2 (-13.1, 24.9) 5.1 (-12.5, 26.3) -4.1 (-20.0, 15.0)
      Random subcohort, fully-adjusted 11.8 (-8.2, 36.2) 9.7 (-10.0, 33.8) -4.2 (-21.4, 16.9)
Product use in past 24 hours (vs. non-use)
   Vaginal product use 
      Unadjusted -6.9 (-18.0, 5.6) -9.1 (-20.0, 3.3) 1.4 (-10.6, 15.1)
      Age- and education-adjusted -7.3 (-18.3, 5.2) -9.2 (-20.1, 3.3) 1.6 (-10.5, 15.3)
      Fully-adjusted -8.5 (-19.5, 3.9) -9.7 (-20.6, 2.7) 1.1 (-11.1, 14.8)
      Random subcohort, fully-adjusted -8.1 (-20.3, 5.8) -6.6 (-19.0, 7.7) 1.9 (-11.6, 17.5)
   Hair product use 
      Unadjusted -2.6 (-12.9, 8.9) -1.2 (-11.8, 10.7) -3.8 (-14.0, 7.6)
      Age- and education-adjusted -3.1 (-13.5, 8.4) -1.7 (-12.4, 10.3) -3.3 (-13.6, 8.2)
      Fully-adjusted -3.7 (-14.1, 8.0) -1.7 (-12.5, 10.5) -4.7 (-15.0, 6.9)
      Random subcohort, fully-adjusted -7.1 (-18.3, 5.6) -4.7 (-16.2, 8.4) -8.2 (-19.3, 4.5)

Current contraceptive use (vs. non-use of each product)
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   Nail product use 
      Unadjusted 18.9 (2.1, 38.5) 18.0 (1.0, 37.9) -4.6 (-18.1, 11.2)
      Age- and education-adjusted 18.9 (2.1, 38.5) 18.1 (1.0, 38.1) -4.5 (-18.0, 11.3)
      Fully-adjusted 19.3 (2.2, 39.2) 19.8 (2.4, 40.3) -4.0 (-17.8, 12.0)
      Random subcohort, fully-adjusted 24.5 (4.6, 48.2) 25.0 (4.8, 49.0) -2.3 (-18.0, 16.4)
   Make up, perfume, or cream use
      Unadjusted -5.3 (-21.5, 14.2) -8.1 (-24.1, 11.1) 13.5 (-5.9, 37.0)
      Age- and education-adjusted -4.7 (-21.2, 15.1) -8.1 (-24.1, 11.3) 13.6 (-5.9, 37.2)
      Fully-adjusted -3.1 (-20.0, 17.3) -7.5 (-23.7, 12.3) 15.0 (-5.1, 39.3)
      Random subcohort, fully-adjusted -4.6 (-24.0, 19.8) -15.2 (-32.5, 6.6) 21.5 (-3.4, 52.8)

      Unadjusted -1.2 (-4.9, 2.6) -1.2 (-4.9, 2.7) -0.3 (-4.0, 3.5)
      Age- and education-adjusted -1.3 (-5.0, 2.5) -1.3 (-5.1, 2.6) -0.2 (-3.9, 3.6)
      Fully-adjusted -1.3 (-5.0, 2.5) -1.1 (-4.9, 2.9) -0.2 (-4.0, 3.7)
      Random subcohort, fully-adjusted -1.6 (-5.7, 2.8) -1.9 (-6.1, 2.4) 0.5 (-3.8, 4.9)

   Total personal care product use (per each additional product)
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Supplemental Table 2. Percentage difference in baseline urinary phthalate concentrations by demographic, lifestyle, reproductive, and personal care product variables, SELF. 

MHiBP MEP MBzP MCNP MNP

-2.3 (-9.2, 5.1) 2.8 (-8.0, 14.9) -13.1 (-20.5, -5.0) 10.4 (1.4, 20.2) 10.7 (-3.0, 26.4)
-2.0 (-9.0, 5.5) 2.5 (-8.4, 14.6) -11.1 (-18.7, -2.8) 8.9 (0.0, 18.6) 8.8 (-4.7, 24.3)

-3.3 (-10.7, 4.7) 3.4 (-8.4, 16.6) -12.3 (-20.4, -3.4) 3.3 (-5.6, 13.1) 13.3 (-1.9, 30.8)
-1.8 (-10.3, 7.5) 4.9 (-9.0, 20.9) -13.3 (-22.3, -3.2) 6.3 (-4.5, 18.3) 19.6 (1.4, 40.9)

5.2 (-17.1, 33.6) -22.1 (-45.5, 11.2) 21.1 (-8.9, 61.0) -14.6 (-34.9, 12.0) -30.7 (-54.4, 5.5)
-1.2 (-17.0, 17.6) -12.8 (-32.9, 13.3) 26.8 (2.8, 56.5) -23.8 (-37.9, -6.5) -24.8 (-45.2, 3.2)
5.8 (-7.8, 21.4) -2.9 (-21.0, 19.2) 19.9 (1.7, 41.5) -9.8 (-23.0, 5.7) 0.3 (-21.4, 28.0)

-3.3 (-21.8, 19.6) -17.5 (-40.1, 13.6) -27.8 (-44.2, -6.6) 3.4 (-19.1, 32.2) 23.7 (-15.5, 81.0)

5.1 (-17.2, 33.5) -22.0 (-45.4, 11.5) 20.4 (-9.4, 60.0) -14.2 (-34.6, 12.5) -30.4 (-54.2, 5.9)
-1.5 (-17.3, 17.3) -12.4 (-32.7, 13.9) 25.0 (1.4, 54.3) -22.9 (-37.1, -5.4) -24.0 (-44.7, 4.3)
5.7 (-7.9, 21.2) -2.8 (-20.9, 19.5) 19.3 (1.1, 40.7) -9.3 (-22.6, 6.2) 0.7 (-21.1, 28.6)

-2.5 (-21.3, 20.8) -18.8 (-41.2, 12.3) -24.6 (-41.8, -2.3) -0.2 (-22.1, 27.9) 19.8 (-18.5, 76.1)

3.2 (-21.3, 35.4) -19.3 (-45.9, 20.4) 8.1 (-21.4, 48.8) -14.9 (-36.9, 14.7) -14.6 (-46.6, 36.5)
-2.4 (-20.4, 19.7) -9.0 (-32.8, 23.1) 14.6 (-10.1, 46.0) -19.5 (-36.0, 1.4) -8.5 (-36.4, 31.7)
4.5 (-10.3, 21.6) 1.6 (-18.8, 27.1) 11.8 (-6.6, 34.0) -6.6 (-21.2, 10.7) 13.4 (-13.1, 48.0)
0.2 (-19.6, 24.8) -22.6 (-44.3, 7.5) -23.8 (-41.5, -0.7) -3.6 (-24.7, 23.6) 12.0 (-24.3, 65.7)

6.3 (-20.3, 41.8) -21.8 (-50.0, 22.2) 12.8 (-20.1, 59.4) -13.4 (-38.2, 21.4) -10.0 (-46.1, 50.1)
1.2 (-19.3, 26.8) -12.8 (-38.7, 24.1) 25.3 (-4.6, 64.5) -19.5 (-38.3, 5.1) -8.9 (-39.2, 36.6)
8.7 (-8.2, 28.7) -1.0 (-23.8, 28.7) 12.4 (-8.2, 37.6) -5.0 (-22.1, 15.8) 12.6 (-16.6, 52.0)

-3.4 (-23.6, 22.2) -26.4 (-49.0, 6.2) -22.7 (-41.7, 2.7) 0.4 (-23.8, 32.5) 21.8 (-20.1, 85.7)

6.4 (-8.1, 23.1) -13.7 (-31.0, 7.8) 32.4 (10.7, 58.4) -29.6 (-40.5, -16.7) -28.6 (-45.6, -6.2)
4.2 (-10.7, 21.5) -5.8 (-25.3, 18.7) 7.6 (-10.6, 29.5) -18.5 (-31.5, -3.1) -3.9 (-27.5, 27.5)

5.0 (-11.5, 24.6) -13.8 (-33.6, 11.9) 12.0 (-9.0, 37.9) -25.3 (-38.7, -9.1) -22.0 (-43.2, 7.1)
2.9 (-12.5, 21.1) -7.0 (-27.2, 18.7) -1.7 (-19.0, 19.4) -16.8 (-30.6, -0.2) -1.7 (-27.0, 32.2)

5.4 (-11.5, 25.5) -15.5 (-35.2, 10.3) 10.9 (-10.3, 37.1) -26.8 (-40.0, 10.8) -19.1 (-41.5, 11.9)
2.5 (-13.0, 20.7) -6.3 (-26.7, 19.6) -2.6 (-19.8, 18.3) -16.5 (-30.2, 0.0) 0.9 (-25.1, 35.9)

-0.8 (-18.4, 20.5) -11.3 (-34.9, 20.8) 7.3 (-15.4, 36.1) -18.2 (-35.0, 2.9) -12.6 (-39.3, 25.9)
-2.4 (-18.6, 17.1) -1.7 (-25.9, 30.5) 0.3 (-19.4, 24.7) -13.3 (-29.7, 6.9) 6.2 (-24.6, 49.4)

-0.5 (-1.0, 0.1) 0.4 (-0.4, 1.3) 0.5 (-0.2, 1.1) 0.1 (-0.5, 0.8) 0.0 (-0.9, 1.0)
-0.5 (-1.1, 0.0) 0.5 (-0.3, 1.3) 0.2 (-0.4, 0.9) 0.3 (-0.3, 0.9) 0.2 (-0.8, 1.2)
-0.4 (-1.0, 0.1) 0.6 (-0.3, 1.4) 0.3 (-0.3, 1.0) 0.4 (-0.2, 1.1) 0.2 (-0.8, 1.2)
-0.4 (-1.0, 0.2) 0.6 (-0.3, 1.6) 0.4 (-0.4, 1.1) 0.3 (-0.4, 1.0) 0.2 (-0.9, 1.2)

Percentage difference (95% confidence interval)
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-0.7 (-2.2, 0.8) 1.5 (-0.7, 3.8) -0.1 (-1.9, 1.7) -0.1 (-1.8, 1.7) 0.0 (-2.6, 2.7)
-0.8 (-2.3, 0.8) 2.2 (-0.2, 4.7) -1.2 (-3.0, 0.7) 0.8 (-1.0, 2.7) 1.5 (-1.4, 4.4)
-0.8 (-2.4, 0.9) 2.7 (0.3, 5.3) -1.1 (-3.0, 0.9) 1.2 (-0.6, 3.1) 2.1 (-0.8, 5.1)
-1.2 (-3.0, 0.6) 2.9 (-0.1, 5.9) -0.9 (-3.1, 1.3) 0.7 (-1.5, 2.9) 2.4 (-0.9, 5.8)

-0.4 (-1.1, 0.3) -0.1 (-1.2, 0.9) 0.0 (-0.9, 0.9) -0.5 (-1.3, 0.4) -0.1 (-1.5, 1.2)
-0.4 (-1.1, 0.3) 0.0 (-1.1, 1.1) -0.3 (-1.2, 0.6) -0.3 (-1.1, 0.6) 0.2 (-1.1, 1.6)
-0.2 (-1.0, 0.5) -0.5 (-1.6, 0.7) -0.2 (-1.1, 0.7) -0.2 (-1.0, 0.7) 0.1 (-1.3, 1.5)
-0.3 (-1.1, 0.6) -0.8 (-2.1, 0.5) -0.3 (-1.3, 0.7) -0.3 (-1.3, 0.7) 0.1 (-1.5, 1.6)

13.6 (2.3, 26.1) -15.3 (-27.8, -0.8) 19.0 (4.6, 35.3) 9.4 (-3.2, 23.7) -22.6 (-35.9, -6.5)
16.1 (3.6, 30.0) -17.4 (-30.4, -1.8) 18.1 (2.9, 35.5) 13.5 (-0.5, 29.5) -23.4 (-37.5, -6.0)
14.2 (1.2, 29.0) -17.4 (-31.2, -0.8) 15.8 (0.0, 34.1) 20.3 (4.8, 38.1) -22.4 (-37.6, -3.6)
14.1 (-0.3, 30.7) -16.3 (-32.2, 3.4) 9.4 (-7.1, 28.8) 19.5 (1.9, 40.1) 21.0 (-38.0, 0.6)

-12.7 (-41.8, 30.9) 36.1 (-26.4, 151.7) -26.7 (-55.5, 20.7) 71.6 (7.2, 174.8) 128.0 (10.0, 372.4)
-12.6 (-41.9, 31.5) 34.6 (-27.5, 149.9) -22.4 (-52.7, 27.4) 66.0 (3.7, 165.8) 116.3 (4.3, 348.7)
-9.4 (-40.2, 37.2) 31.9 (-29.5, 146.7) -14.7 (-48.4, 41.0) 59.7 (-0.2, 155.5) 97.6 (-5.8, 314.3)
-33.4 (-57.6, 4.4) 25.5 (-38.1, 154.5) -20.1 (-53.7, 38.1) 48.1 (-13.1, 152.3) 49.8 (-33.2, 236.0)

-1.3 (-15.9, 15.8) -13.2 (-31.9, 10.5) -3.0 (-20.3, 18.1) -6.3 (-22.2, 12.9) 20.9 (-9.3, 61.2)
-1.4 (-16.1, 15.9) -14.8 (-33.3, 8.9) 0.4 (-17.5, 22.1) -9.0 (-24.5, 9.7) 15.7 (-13.4, 54.6)
-0.9 (-16.0, 16.8) -12.2 (-31.5, 12.6) 2.8 (-15.9, 25.5) -8.3 (-23.9, 10.5) 17.2 (-12.7, 57.3)
-0.1 (-16.6, 19.8) -8.1 (-30.8, 22.1) -1.1 (-20.6, 23.1) -15.6 (-31.9, 4.5) 9.6 (-20.8, 51.7)

13.0 (-8.4, 39.5) 6.4 (-22.6, 46.3) 32.6 (2.5, 71.6) -11.5 (-30.7, 13.0) -10.3 (-38.7, 31.1)
12.8 (-8.7, 39.5) 9.0 (-20.9, 50.2) 25.5 (-2.9, 62.1) -7.2 (-27.3, 18.5) -4.0 (-34.4, 40.6)
5.3 (-15.4, 31.2) 22.2 (-12.1, 69.9) 20.3 (-7.7, 56.8) -7.5 (-27.8, 18.5) 12.4 (-24.0, 66.3)
-3.6 (-24.0, 22.3) 30.3 (-10.2, 89.1) 31.6 (-1.3, 75.6) -11.9 (-33.5, 16.6) 23.9 (-19.1, 89.9)

1.6 (-13.7, 19.6) 4.2 (-18.6, 33.5) 4.6 (-14.4, 27.9) 4.6 (-13.5, 26.5) 4.2 (-22.3, 39.8)
0.9 (-14.3, 18.9) 2.6 (-19.9, 31.6) 4.5 (-14.3, 27.5) 3.3 (-14.5, 24.9) 0.9 (-24.8, 35.3)
-3.4 (-18.8, 14.9) 11.1 (-14.5, 44.3) 2.0 (-17.3, 25.9) -6.3 (-23.0, 14.1) 12.8 (-17.3, 53.7)
-8.1 (-23.8, 10.8) 11.9 (-16.6, 50.1) 0.9 (-19.6, 26.6) -6.9 (-25.4, 16.2) 25.2 (-10.5, 75.3)

-3.3 (-14.3, 9.0) 7.0 (-10.9, 28.4) -7.7 (-20.4, 7.0) 20.0 (4.4, 38.0) 4.9 (-15.6, 30.4)
-3.3 (-14.3, 9.1) 7.7 (-10.3, 29.3) -9.0 (-21.4, 5.3) 21.6 (5.8, 39.7) 7.0 (-13.9, 33.0)
-2.9 (-14.0, 9.6) 5.4 (-12.2, 26.7) -9.6 (-220, 4.7) 22.6 (6.8, 40.7) 6.8 (-14.0, 32.7)
0.4 (-12.2, 14.8) 2.9 (-16.7, 27.1) -10.6 (-24.1, 5.2) 21.5 (3.6, 42.4) 2.9 (-19.1, 30.9)

-2.0 (-12.0, 9.1) 9.0 (-7.3, 28.2) 4.4 (-8.4, 19.1) -18.6 (-28.0, -7.9) -16.8 (-31.4, 0.8)
-2.1 (-12.2, 9.1) 9.4 (-7.0, 28.8) 3.2 (-9.4, 17.6) -18.3 (-27.8, -7.6) -16.1 (-30.9, 1.8)
-2.7 (-12.8, 8.6) 8.0 (-8.5, 27.3) 2.9 (-9.8, 17.5) -18.7 (-28.2, -8.0) -15.8 (-30.8, 2.4)
-5.3 (-16.2, 7.0) 2.4 (-15.4, 23.9) -5.9 (-18.8, 9.0) -20.7 (-31.4, -8.5) -21.4 (-36.9, -2.0)
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-1.1 (-14.6, 14.6) 22.0 (-2.2, 52.1) 2.0 (-14.8, 22.1) 14.3 (-3.5, 35.5) 0.0 (-23.3, 30.5)
-0.9 (-14.5, 14.9) 22.3 (-2.0, 52.6) 2.2 (-14.4, 22.1) 14.5 (-3.3, 35.5) 0.6 (-22.8, 31.0)
0.3 (-13.5, 16.4) 18.8 (-4.9, 48.4) 2.8 (-14.1, 22.9) 18.4 (0.2, 40.0) 2.0 (-21.8, 32.9)
1.1 (-14.4, 19.4) 12.4 (-13.3, 45.7) 6.2 (-13.1, 29.8) 19.4 (-1.8, 45.2) -8.3 (-32.0, 23.6)

7.6 (-10.2, 28.9) 21.9 (-7.1, 59.9) -0.5 (-20.3, 24.1) 7.3 (-13.0, 32.2) 9.8 (-20.5, 51.7)
7.9 (-10.0, 29.4) 21.1 (-7.8, 59.0) 2.7 (-17.5, 27.8) 5.0 (-14.7, 29.3) 6.7 (-22.8, 47.3)
8.7 (-9.6, 30.6) 17.6 (-10.7, 54.8) 4.2 (-16.5, 30.1) 7.6 (-12.5, 32.3) 10.1 (-20.5, 52.4)

10.6 (-11.1, 37.4) 21.5 (-13.3, 70.5) 4.9 (-19.3, 36.2) -2.5 (-24.4, 25.8) 5.9 (-28.1, 55.9)

-0.7 (-4.2, 3.0) 10.7 (4.8, 16.9) -1.3 (-5.6, 3.2) 1.7 (-2.5, 6.1) 0.2 (-6.2, 7.0)
-0.7 (-4.2, 3.0) 10.7 (4.8, 16.9) -1.4 (-5.7, 3.0) 1.7 (-2.5, 6.1) 0.3 (-6.1, 7.1)
-0.3 (-3.9, 3.4) 10.6 (4.7, 16.8) -1.1 (-5.4, 3.4) 2.0 (-2.1, 6.4) 0.1 (-6.3, 6.8)
0.1 (-3.9, 4.3) 10.3 (3.5, 17.5) -2.1 (-6.8, 2.9) 1.9 (-2.9, 7.0) -1.8 (-8.8, 5.7)
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MCOP ∑DINP MCPP MECPP MEHHP

13.7 (0.6, 28.5) 12.9 (0.1, 27.5) 22.2 (7.3, 39.3) 2.9 (-4.6, 11.0) 5.0 (-3.4, 14.2)
10.7 (-2.0, 25.1) 10.0 (-2.6, 24.2) 20.0 (5.3, 36.8) 2.7 (-4.8, 10.9) 4.9 (-3.6, 14.1)
10.6 (-3.0, 26.0) 10.3 (-3.1, 25.6) 20.6 (5.1, 38.6) 3.6 (-4.6, 12.4) 6.5 (-2.7, 16.7)
15.6 (-0.3, 34.0) 15.4 (-0.3, 33.7) 26.0 (7.1, 48.2) 7.5 (-2.2, 18.2) 10.9 (-0.2, 23.3)

-38.8 (-58.4, -10.1) -37.7 (-57.5, -8.6) -30.4 (-54.0, 5.2) -7.1 (-27.3, 18.8) -17.3 (-36.9, 8.3)
-31.8 (-48.8, -9.0) -31.6 (-48.6, -8.9) -20.1 (-41.1, 8.5) -5.4 (-21.0, 13.2) -1.3 (-19.0, 20.3)
-13.7 (-30.9, 7.9) -12.9 (-30.2, 8.6) 12.2 (-11.7, 42.7) -4.2 (-16.8, 10.3) -5.4 (-19.1, 10.5)
22.1 (-13.7, 72.7) 22.2 (-13.4, 72.4) 79.3 (23.5, 160.2) -8.9 (-26.7, 13.3) -11.2 (-30.2, 12.9)

-38.5 (-58.2, -9.6) -37.4 (-57.3, -8.1) -29.8 (-53.5, 6.0) -6.9 (-27.2, 19.0) -17.0 (-36.6, 8.7)
-30.9 (-48.2, -7.8) -30.8 (-48.0, -7.8) -18.3 (-39.8, 10.9) -5.0 (-20.6, 13.7) -0.5 (-18.4, 21.3)
-13.2 (-30.6, 8.4) -12.5 (-29.9, 9.1) 13.2 (-10.9, 43.8) -4.0 (-16.6, 10.5) -5.2 (-18.8, 10.8)
17.3 (-17.3, 66.5) 17.7 (-16.8, 66.7) 67.8 (15.3, 144.2) -10.1 (-27.9, 12.0) -13.3 (-32.0, 10.5)

-22.5 (-49.6, 19.1) -21.3 (-48.6, 20.7) -13.6 (-45.3, 36.6) -0.5 (-24.4, 30.9) -14.2 (-36.6, 16.1)
-16.0 (-39.4, 16.5) -15.9 (-39.3, 16.4) 0.0 (-29.3, 41.4) 2.3 (-16.8, 25.9) 4.3 (-17.1, 31.1)
-2.9 (-23.7, 23.6) -2.0 (-22.9, 24.5) 25.5 (-3.1, 62.6) 1.1 (-13.4, 18.0) -1.8 (-17.2, 16.4)
5.8 (-25.7, 50.7) 6.7 (-25.0, 51.6) 48.5 (1.9, 116.4) -14.7 (-31.7, 6.5) -16.7 (-34.9, 6.7)

-28.6 (-55.1, 13.7) -26.9 (-53.9, 16.0) -17.5 (-50.3, 37.1) -4.3 (-28.9, 28.9) -23.8 (-45.3, 6.1)
-21.2 (-45.4, 13.8) -21.0 (-45.1, 13.6) 0.1 (-32.9, 49.4) 0.8 (-20.3, 27.4) 2.7 (-20.9, 33.4)
-7.3 (-29.4, 21.8) -6.2 (-28.5, 22.9) 26.9 (-5.8, 70.9) -4.7 (-19.9, 13.5) -11.0 (-26.7, 8.1)
19.0 (-18.7, 74.3) 20.1 (-17.8, 75.4) 77.6 (17.1, 169.3) -18.7 (-36.3, 3.7) -23.1 (-41.3, 0.9)

-42.2 (-54.5, -26.6) -41.0 (-53.5, -25.2) -43.5 (-56.4, -26.9) -13.2 (-25.4, 1.0) -8.6 (-22.7, 8.0)
-17.9 (-36.0, 5.2) -16.8 (-35.0, 6.6) -24.9 (-42.3, -2.1) -10.2 (-23.0, 4.9) -7.6 (-22.1, 9.5)

-35.1 (-50.8, -14.4) -33.9 (-49.9, -12.9) -38.5 (-54.4, -17.1) -14.7 (-28.6, 2.0) -7.9 (-24.3, 12.1)
-14.1 (-33.8, 11.4) -13.0 (-32.9, 12.8) -24.3 (-42.6, -0.2) -11.2 (-24.6, 4.6) -7.5 (-22.7, 10.7)

-34.3 (-50.5, -12.7) -33.0 (-49.5, -11.2) -36.1 (-52.8, -13.4) -13.8 (-28.2, 3.6) -7.0 (-24.0, 13.8)
-12.3 (-32.5, 13.9) -11.1 (-31.5, 15.3) -21.9 (-40.7, 2.9) -10.1 (-23.7, 6.0) -6.7 (-22.1, 11.8)

-22.9 (-43.9, 6.1) -21.6 (-42.9, 35.7) -30.1 (-50.7, -1.0) -10.2 (-26.8, 10.1) -3.5 (-23.1, 21.1)
0.4 (-25.3, 34.9) 1.2 (-24.6, 35.7) -20.7 (-42.3, 9.0) -9.6 (-24.9, 8.8) -6.0 (-23.4, 15.4)

0.5 (-0.3, 1.4) 0.5 (-0.4, 1.4) 1.5 (0.5, 2.4) 0.4 (-0.1, 1.0) 0.6 (0.0, 1.2)
0.9 (0.0, 1.8) 0.8 (-0.1, 1.7) 1.7 (0.7, 2.7) 0.4 (-0.1, 1.0) 0.6 (0.0, 1.2)
1.1 (0.2, 2.0) 1.0 (0.1, 1.9) 1.8 (0.8, 2.8) 0.4 (-0.1, 1.0) 0.5 (-0.1, 1.1)
1.0 (0.0, 2.0) 0.9 (0.0, 1.9) 1.9 (0.8, 3.0) 0.4 (-0.3, 1.0) 0.4 (-0.3, 1.1)

Percentage difference (95% confidence interval)
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-1.3 (-3.7, 1.1) -1.3 (-3.7, 1.1) -2.1 (-4.6, 0.5) 0.3 (-1.2, 1.9) 0.3 (-1.4, 2.0)
0.3 (-2.3, 2.9) 0.3 (-2.3, 2.9) -0.8 (-3.5, 2.0) 0.5 (-1.1, 2.1) 0.4 (-1.4, 2.2)
1.7 (-1.0, 4.4) 1.6 (-1.0, 4.3) 0.7 (-2.1, 3.5) 0.7 (-0.9, 2.4) 0.4 (-1.5, 2.2)
1.8 (-1.2, 4.9) 1.7 (-1.2, 4.8) 1.0 (-2.2, 4.4) 0.1 (-1.8, 2.0) -0.2 (-2.3, 2.0)

-1.3 (-2.5, -0.2) -1.2 (-2.4, -0.1) -1.4 (-2.6, -0.1) -0.1 (-0.8, 0.7) 0.3 (-0.6, 1.1)
-1.0 (-2.1, 0.2) -0.9 (-2.0, 0.3) -1.0 (-2.3, 0.3) 0.0 (-0.8, 0.7) 0.3 (-0.5, 1.1)
-1.0 (-2.3, 0.2) -1.0 (-2.1, 0.3) -1.2 (-2.4, 0.1) -0.1 (-0.9, 0.7) 0.2 (-0.7, 1.1)
-1.1 (-2.5, 0.3) -1.0 (-2.3, 0.4) -1.2 (-2.7, 0.3) -0.2 (-1.1, 0.7) 0.3 (-0.7, 1.3)

-17.2 (-30.4, -1.6) -17.4 (-30.5, -1.9) -18.5 (-32.4, -1.7) -8.0 (-17.4, 2.5) -10.0 (-20.1, 1.5)
-14.7 (-29.2, 2.8) -14.9 (-29.3, 2.4) -21.1 (-35.4, -3.6) -9.8 (-19.7, 1.4) -12.9 (-23.4, -0.9)
-13.9 (-29.3, 4.8) -14.3 (-29.6, 4.2) -17.6 (-33.2, 1.6) -7.7 (-18.4, 4.5) -9.7 (-21.3, 3.6)
-16.0 (-32.5, 4.6) -15.9 (-32.4, 4.5) -18.6 (-36.0, 3.6) -6.5 (-18.8, 7.6) -7.0 (-20.5, 8.8)

131.2 (18.5, 351.0) 128.9 (17.9, 344.5) 161.6 (27.4, 437.4) 58.3 (4.6, 139.5) 28.4 (-18.9, 103.3)
112.7 (9.2, 314.2) 110.7 (8.7, 308.5) 152.5 (23.4, 416.8) 59.1 (4.8, 141.6) 29.6 (-18.4, 105.9)
86.6 (-4.6, 265.8) 85.8 (-4.7, 262.1) 128.1 (11.3, 367.7) 50.6 (-1.3, 130.0) 24.3 (-22.4, 98.9)

34.2 (-35.6, 179.8) 34.5 (-35.1, 179.0) 66.1 (-25.9, 272.3) 43.7 (-10.3, 130.0) 25.2 (-26.0, 112.0)

11.7 (-14.2, 45.5) 12.1 (-13.8, 45.7) 17.0 (-12.0, 55.5) -5.8 (-20.0, 10.9) -0.1 (-16.6, 19.8)
5.4 (-19.1, 37.3) 5.7 (-18.7, 37.5) 12.1 (-15.7, 48.9) -6.1 (-20.5, 10.8) 0.0 (-16.7, 20.2)
5.3 (-19.3, 37.5) 6.0 (-18.7, 38.1) 13.0 (-15.0, 50.3) -5.1 (-19.8, 12.3) 0.0 (-17.0, 20.5)
1.4 (-24.5, 36.1) 1.9 (-24.0, 36.5) 7.6 (-22.2, 48.7) -7.4 (-23.4, 11.8) -1.0 (-19.9, 22.2)

5.2 (-25.7, 48.9) 7.6 (-23.8, 51.9) -12.8 (-40.0, 26.9) -6.4 (-24.5, 16.1) -15.2 (-33.2, 7.5)
14.4 (-19.1, 61.7) 16.8 (-17.2, 64.7) -4.0 (-33.9, 39.4) -5.6 (-24.0, 17.2) -14.4 (-32.7, 8.8)
35.7 (-4.7, 93.3) 38.1 (-2.8, 96.3) 17.7 (-19.4, 71.9) -0.4 (-20.3, 24.5) -10.0 (-29.8, 15.3)
35.2 (-8.2, 99.1) 39.6 (-5.0, 104.9) 18.6 (-22.5, 81.4) 2.2 (-20.2, 30.9) -3.6 (-26.9, 27.2)

4.8 (-20.0, 37.3) 4.8 (-19.9, 36.9) 8.3 (-19.0, 44.9) 1.2 (-14.3, 19.6) -2.9 (-19.3, 16.8)
2.3 (-21.8, 33.7) 2.2 (-21.7, 33.4) 4.0 (-22.1, 38.8) 1.1 (-14.6, 19.6) -3.0 (-19.5, 16.8)
8.1 (-18.4, 43.1) 8.5 (-17.9, 43.4) 12.7 (-16.5, 52.2) 3.2 (-13.5, 23.2) -0.1 (-18.0, 21.5)

21.0 (-10.9, 64.2) 21.8 (-10.1, 64.9) 18.0 (-15.6, 65.1) 0.7 (-17.2, 22.4) -1.7 (-21.0, 22.3)

4.4 (-14.5, 27.5) 4.4 (-14.4, 27.3) 9.4 (-11.7, 35.6) 11.6 (-1.4, 26.3) 9.6 (-4.4, 25.7)
7.0 (-12.3, 30.4) 6.9 (-12.2, 30.2) 11.8 (-9.6, 38.3) 11.8 (-1.2, 26.6) 9.7 (-4.3, 25.9)
8.4 (-11.0, 32.0) 8.1 (-11.1, 31.5) 12.9 (-8.6, 39.3) 11.4 (-1.6, 26.1) 9.3 (-4.8, 25.4)
7.7 (-13.5, 34.1) 7.1 (-13.8, 33.2) 12.5 (-11.6, 43.1) 8.7 (-5.5, 25.1) 5.1 (-10.2, 22.9)

-16.3 (-29.8, -0.1) -16.7 (-30.1, -0.8) -13.3 (-28.3, 4.8) -10.4 (-19.7, -0.1) -9.1 (-19.4, 2.6)
-14.8 (-28.6, 1.6) -15.3 (-28.9, 0.8) -13.3 (-28.2, 4.8) -10.7 (-20.0, -0.3) -9.6 (-19.9, 2.2)
-12.4 (-26.7, 4.5) -13.2 (-27.2, 3.6) -11.2 (-26.5, 7.3) -11.1 (-20.5, -0.6) -10.2 (-20.7, 1.6)
-15.3 (-30.5, 3.3) -16.3 (-31.3, 1.9) -15.6 (-32.1, 4.9) -9.5 (-20.3, 2.8) -11.0 (-22.8, 2.6)
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-8.2 (-27.9, 16.8) -7.8 (-27.4, 17.3) 12.5 (-13.3, 46.0) 6.7 (-8.1, 24.0) 9.0 (-7.6, 28.7)
-8.0 (-27.6, 16.9) -7.5 (-27.1, 17.4) 13.1 (-12.6, 46.3) 6.7 (-8.1, 24.0) 9.0 (-7.7, 28.6)
-7.2 (-26.9, 17.9) -6.6 (-26.3, 18.4) 13.3 (-12.2, 46.3) 7.0 (-7.9, 24.4) 8.8 (-8.0, 28.6)

-13.3 (-33.8, 13.5) -12.8 (-33.3, 14.0) 10.9 (-17.5, 49.1) 10.6 (-6.9, 31.5) 9.3 (-9.9, 32.6)

9.5 (-18.6, 47.4) 10.0 (-18.1, 47.7) 8.4 (-21.2, 49.3) 9.7 (-8.8, 31.8) 3.8 (-15.3, 27.3)
5.1 (-21.7, 25.1) 5.6 (-21.2, 41.6) 4.9 (-23.6, 44.0) 9.4 (-9.1, 31.6) 3.6 (-15.6, 27.1)
8.9 (-18.9, 46.3) 9.5 (-18.4, 46.8) 9.3 (-20.3, 49.9) 11.7 (-7.3, 34.6) 5.4 (-14.3, 29.7)
5.2 (-26.0, 49.6) 5.6 (-25.5, 49.8) -2.6 (-33.8, 43.3) 5.7 (-15.6, 32.5) 0.6 (-21.8, 29.5)

-1.3 (-7.0, 4.8) -1.1 (-6.8, 4.9) 1.3 (-5.0, 8.1) 1.4 (-2.3, 5.2) 1.3 (-2.8, 5.6)
-1.1 (-6.8, 5.0) -0.9 (-6.6, 5.1) 1.2 (-5.1, 7.8) 1.3 (-2.4, 5.2) 1.2 (-2.9, 5.5)
-0.8 (-6.5, 5.2) -0.7 (-6.4, 5.3) 1.5 (-4.7, 8.2) 1.3 (-2.4, 5.2) 1.0 (-3.1, 5.3)
-1.8 (-8.1, 5.0) -1.7 (-8.0, 5.0) 1.2 (-5.9, 8.9) 1.3 (-2.9, 5.7) -0.1 (-4.8, 4.8)
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MEHP MEOHP ∑DEHP

6.6 (-3.1, 17.2) 4.7 (-3.5, 13.6) 4.3 (-3.3, 12.6)
5.7 (-4.0, 16.3) 4.5 (-3.8, 13.5) 4.1 (-3.6, 12.5)
8.3 (-2.3, 20.2) 5.5 (-3.5, 15.3) 5.2 (-3.2, 14.3)
14.4 (1.2, 29.4) 9.5 (-1.3, 21.5) 9.4 (-0.7, 20.4)

-20.1 (-41.2, 8.5) -13.3 (-33.5, 12.9) -11.4 (-30.8, 13.4)
-20.6 (-36.8, -0.3) -4.0 (-21.0, 16.5) -3.9 (-19.8, 15.2)
-13.5 (-27.6, 3.4) -4.1 (-17.7, 11.7) -5.3 (-17.9, 9.2)
-21.9 (-40.8, 3.0) -8.6 (-27.8, 15.7) -9.9 (-27.7, 12.2)

-19.8 (-40.9, 8.9) -13.1 (-33.3, 13.2) -11.2 (-30.6, 13.7)
-19.9 (-36.2, 0.7) -3.4 (-20.4, 17.4) -3.2 (-19.3, 16.1)
-13.2 (-27.4, 3.8) -3.8 (-17.5, 12.1) -5.0 (-17.7, 9.5)
-24.1 (-42.6, 0.3) -10.5 (-29.5, 13.6) -11.7 (-29.3, 10.2)

-11.1 (-36.8, 25.1) -7.8 (-31.4, 23.9) -6.3 (-28.9, 23.5)
-10.7 (-31.3, 16.3) 4.1 (-16.8, 30.3) 3.4 (-16.1, 27.6)
-5.4 (-22.1, 15.0) 0.6 (-15.0, 18.9) -0.5 (-14.9, 16.3)
-27.8 (-45.6, -4.2) -15.6 (-33.7, 7.4) -15.9 (-32.8, 5.4)

-4.6 (-35.1, 40.1) -13.9 (-37.9, 19.3) -12.6 (-35.4, 18.2)
-6.6 (-31.1, 26.5) 3.6 (-19.9, 34.0) 2.6 (-19.2, 30.2)

-10.4 (-28.5, 12.3) -6.3 (-22.6, 13.5) -7.6 (-22.6, 10.3)
-33.2 (-51.3, -8.4) -19.8 (-38.6, 4.8) -20.5 (-38.0, 1.8)

-14.1 (-29.2, 4.2) -12.8 (-26.0, 2.7) -11.7 (-24.3, 2.9)
-8.9 (-25.3, 11.1) -12.5 (-26.0, 3.4) -9.7 (-22.7, 5.6)

-8.5 (-27.2, 15.1) -12.9 (-28.2, 5.7) -12.1 (-26.7, 5.3)
-6.5 (-24.3, 15.4) -13.0 (-27.1, 3.9) -10.1 (-23.8, 6.1)

-5.6 (-25.2, 19.1) -10.9 (-26.9, 8.6) -11.0 (-26.1, 7.2)
-5.3 (-23.2, 16.9) -11.9 (-26.2, 5.2) -9.1 (-23.0, 7.3)

-7.3 (-28.8, 20.7) -7.7 (-26.1, 15.3) -7.7 (-25.0, 13.5)
-10.0 (-29.2, 14.3) -10.9 (-27.1, 8.9) -8.6 (-24.2, 10.3)

-0.7 (-1.4, 0.0) 0.6 (0.0, 1.2) 0.4 (-0.1, 1.0)
-0.7 (-1.4, 0.0) 0.7 (0.1, 1.3) 0.4 (-0.1, 1.0)
-0.8 (-1.5, -0.1) 0.6 (0.0, 1.2) 0.4 (-0.2, 1.0)
-1.0 (-1.8, -0.1) 0.5 (-0.1, 1.2) 0.3 (-0.3, 1.0)
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1.2 (-0.7, 3.2) -0.2 (-1.9, 1.4) 0.3 (-1.2, 1.9)
1.9 (-0.1, 4.1) -0.1 (-1.9, 1.6) 0.5 (-1.2, 2.1)
1.6 (-0.5, 3.8) 0.0 (-1.8, 1.8) 0.5 (-1.2, 2.2)
0.9 (-1.6, 3.5) -0.6 (-2.7, 1.5) 0.0 (-2.0, 1.9)

0.3 (-0.7, 1.2) -0.1 (-0.9, 0.7) 0.1 (-0.6, 0.9)
0.4 (-0.6, 1.4) 0.0 (-0.8, 0.8) 0.2 (-0.6, 0.9)
0.3 (-0.7, 1.3) -0.1 (-0.9, 0.8) 0.1 (-0.7, 0.9)
0.2 (-0.9, 1.4) 0.0 (-1.0, 0.9) 0.1 (-0.8, 1.0)

-12.5 (-23.7, 0.4) -8.0 (-18.2, 3.4) -8.4 (-17.8, 2.2)
-13.6 (-25.5, 0.3) -10.3 (-20.9, 1.8) -10.7 (-20.6, 0.5)
-11.6 (-24.5, 3.5) -6.1 (-17.9, 7.4) -7.5 (-18.4, 4.8)
-11.3 (-26.1, 6.4) -3.8 (-17.6, 12.2) -5.6 (-18.2, 8.8)

35.5 (-20.2, 130.3) 37.0 (-12.6, 115.0) 42.1 (-6.6, 116.0)
32.8 (-22.1, 126.2) 37.9 (-12.4, 117.0) 43.1 (-6.1, 118.3)
27.7 (-25.5, 118.8) 33.7 (-15.5, 111.7) 37.1 (-10.7, 110.4)
29.1 (-29.9, 137.8) 36.2 (-18.8, 128.3) 35.3 (-16.2, 118.3)

13.0 (-8.3, 39.2) 8.3 (-9.3, 29.4) -0.2 (-15.4, 17.8)
11.3 (-9.8, 37.5) 8.4 (-9.5, 29.7) -0.2 (-15.6, 18.0)

11.2 (-10.2, 37.7) 8.3 (-9.8, 29.9) 0.2 (-15.4, 18.8)
6.0 (-17.1, 35.4) 8.0 (-12.2, 32.9) -1.6 (-18.8, 19.3)

-28.5 (-45.6, -6.0) -17.2 (-34.4, 4.6) -13.5 (-30.3, 7.5)
-26.5 (-44.2, -3.3) -16.2 (-33.8, 6.0) -12.7 (-29.8, 8.7)
-25.7 (-44.0, -1.3) -12.3 (-31.2, 11.7) -8.6 (-27.1, 14.5)
-24.2 (-45.0, 4.6) -8.0 (-29.9, 20.7) -4.6 (-25.9, 22.7)

-3.1 (-21.7, 19.9) -4.0 (-19.9, 15.1) -1.8 (-17.0, 16.3)
-3.9 (-22.4, 19.0) -4.3 (-20.3, 14.8) -1.8 (-17.2, 16.3)
0.5 (-19.8, 25.8) -2.1 (-19.2, 18.7) 0.3 (-16.1, 19.9)
-1.6 (-23.6, 26.9) -4.4 (-22.9, 18.5) -1.7 (-19.5, 19.9)

15.9 (-1.0, 35.6) 10.9 (-3.0, 26.8) 12.0 (-1.1, 26.9)
16.8 (-0.2, 36.7) 11.2 (-2.8, 27.1) 12.2 (-1.0, 27.1)
16.4 (-0.6, 36.3) 11.2 (-2.8, 27.3) 11.8 (-1.4, 26.8)
16.0 (-3.3, 39.2) 9.0 (-6.5, 27.2) 8.8 (-5.7, 25.5)

-4.1 (-16.6, 10.2) -10.3 (-20.3, 1.0) -9.7 (-19.1, 0.9)
-3.8 (-16.4, 10.7) -10.7 (-20.8, 0.6) -10.1 (-19.6, 0.5)
-5.6 (-18.1, 8.8) -11.4 (-21.5, 0.0) -10.8 (-20.3, -0.1)

-5.2 (-19.6, 11.8) -11.1 (-22.7, 2.3) -10.3 (-21.2, 2.1)
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5.0 (-13.2, 27.1) 10.3 (-6.3, 29.7) 8.7 (-6.6, 26.4)
5.1 (-13.2, 27.2) 10.3 (-6.3, 29.7) 8.6 (-6.6, 26.4)
5.2 (-13.1, 27.5) 10.6 (-6.0, 30.3) 8.9 (-6.5, 26.8)
1.7 (-18.7, 27.3) 11.9 (-7.4, 35.3) 10.2 (-7.5, 31.4)

15.3 (-8.8, 45.8) 8.6 (-11.1, 32.6) 8.0 (-10.4, 30.1)
13.9 (-10.0, 44.1) 8.3 (-11.4, 32.3) 7.7 (-10.6, 29.9)
13.3 (-10.6, 43.7) 11.2 (-9.2, 36.3) 9.7 (-9.2, 32.5)
11.4 (-16.9, 49.3) 4.5 (-18.4, 33.9) 4.4 (-17.0, 31.3)

2.8 (-1.9, 7.8) 1.3 (-2.7, 5.5) 1.8 (-2.0, 5.7)
2.9 (-1.9, 7.9) 1.3 (-2.7, 5.5) 1.7 (-2.0, 5.6)
2.6 (-2.2, 7.6) 1.3 (-2.8, 5.5) 1.6 (-2.2, 5.5)
2.2 (-3.3, 8.0) 0.3 (-4.3, 5.1) 1.0 (-3.3, 5.5)
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Supplemental Table 3. Prevalence ratios (PR) comparing the prevalence of detectable 
concentrations of urinary 1,2-cyclohexane dicarboxylic acid-diisononyl ester (DINCH) 
metabolites across categories of demographic, lifestyle, and reproductive characteristics, and 
personal care product use.

MHiNCH MCOCH
Correlate PR (95% CI) PR (95% CI)
Age (5-year increase)
   Unadjusted 0.93 (0.77, 1.11) 0.85 (0.64, 1.12)
   Education-adjusted 0.95 (0.80, 1.14) 0.91 (0.68, 1.20)
   Random subcohorta 0.97 (0.77, 1.23) 0.91 (0.65, 1.27)
Education (vs. Bachelor’s degree)
   Unadjusted
      <High school 1.23 (0.71, 2.14) 1.71 (0.67, 4.36)
      High school/GED 1.22 (0.80, 1.86) 2.51 (1.27, 4.97)
      Some college 1.17 (0.83, 1.65) 1.68 (0.90, 3.15)
      Advanced degree 0.36 (0.15, 0.88) 0.43 (0.10, 1.89)
   Age-adjusted
      <High school 1.23 (0.71, 2.13) 1.69 (0.66, 4.33)
      High school/GED 1.21 (0.80, 1.85) 2.48 (1.25, 4.91)
      Some college 1.17 (0.83, 1.65) 1.68 (0.90, 3.14)
      Advanced degree 0.36 (0.15, 0.89) 0.44 (0.10, 1.96)
   Random subcohorta

      <High school 1.31 (0.66, 2.61) 1.40 (0.40, 4.87)
      High school/GED 1.43 (0.82, 2.51) 2.91 (1.21, 7.00)
      Some college 1.22 (0.79, 1.88) 2.09 (0.97, 4.50)
      Advanced degree 0.39 (0.16, 0.96) 0.54 (0.12, 2.49)
Annual household income (vs. >$50,000)
   Unadjusted
      <$20,000 1.25 (0.86, 1.81) 1.58 (0.85, 2.92)
      $20,000-$50,000 0.94 (0.62, 1.41) 1.04 (0.52, 2.07)
   Age- and education-adjusted
      <$20,000 1.03 (0.67, 1.56) 0.97 (0.49, 1.93)
      $20,000-$50,000 0.83 (0.54, 1.27) 0.80 (0.39, 1.62)
   Random subcohorta

      <$20,000 0.98 (0.61, 1.59) 1.08 (0.48, 2.44)
      $20,000-$50,000 0.75 (0.47, 1.20) 0.99 (0.44, 2.22)
Body mass index (5-kg/m2 increase)
   Unadjusted 1.00 (0.99, 1.02) 1.02 (1.00, 1.03)
   Age- and education-adjusted 1.00 (0.99, 1.01) 1.01 (0.99, 1.03)
   Random subcohorta 1.00 (0.98, 1.01) 1.00 (0.98, 1.02)
Smoking (1 cigarette/day increase)
   Unadjusted 0.99 (0.96, 1.03) 1.00 (0.94, 1.06)
   Age- and education-adjusted 0.98 (0.94, 1.02) 0.97 (0.91, 1.03)
   Random subcohorta 0.96 (0.91, 1.01) 0.96 (0.89, 1.03)
Alcohol (per each additional drink/day)
   Unadjusted 0.99 (0.97, 1.01) 1.01 (0.98, 1.03)
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   Age- and education-adjusted 0.99 (0.97, 1.01) 1.00 (0.97, 1.02)
   Random subcohorta 0.99 (0.97, 1.02) 1.01 (0.98, 1.03)
Parous vs. nulliparous
   Unadjusted 1.25 (0.95, 1.63) 1.26 (0.83, 1.91)
   Age- and education-adjusted 1.19 (0.89, 1.59) 1.09 (0.70, 1.71)
   Random subcohorta 1.19 (0.83, 1.70) 1.00 (0.62, 1.63)
Current contraceptive use (vs. non-use of each 
product)
   Vaginal ring use vs. not current
      Unadjusted 1.03 (0.38, 2.77) --b

      Age- and education-adjusted 1.08 (0.40, 2.90) --b

      Random subcohorta 0.82 (0.23, 2.89) --b

   Oral contraceptive use vs. not current
      Unadjusted 1.06 (0.72, 1.56) 0.98 (0.53, 1.82)
      Age- and education-adjusted 1.14 (0.77, 1.68) 1.11 (0.60, 2.06)
      Random subcohorta 0.91 (0.55, 1.51) 1.13 (0.58, 2.18)
   Depo medroxyprogesterone acetate use vs. not 
current
      Unadjusted 0.78 (0.43, 1.42) 1.28 (0.63, 2.62)
      Age- and education-adjusted 0.73 (0.40, 1.34) 1.12 (0.55, 2.28)
      Random subcohorta 0.83 (0.45, 1.54) 1.26 (0.60, 2.66)
   Intrauterine device use vs. not current
      Unadjusted 1.12 (0.76, 1.64) 0.81 (0.41, 1.61)
      Age- and education-adjusted 1.13 (0.77, 1.14) 0.85 (0.42, 1.69)
      Random subcohorta 1.18 (0.77, 1.81) 0.98 (0.48, 2.03)
Product use in past 24 hours
   Vaginal product use 
      Unadjusted 1.18 (0.89, 1.56) 1.37 (0.89, 2.09)
      Age- and education-adjusted 1.17 (0.88, 1.55) 1.30 (0.85, 1.98)
      Random subcohorta 1.08 (0.78, 1.50) 1.30 (0.82, 2.05)
   Hair product use 
      Unadjusted 0.91 (0.70, 1.20) 0.95 (0.63, 1.44)
      Age- and education-adjusted 0.88 (0.67, 1.16) 0.88 (0.59, 1.34)
      Random subcohorta 0.81 (0.58, 1.11) 0.83 (0.52, 1.31)
   Nail product use 
      Unadjusted 0.88 (0.60, 1.29) 0.95 (0.54, 1.69)
      Age- and education-adjusted 0.86 (0.59, 1.27) 0.95 (0.54, 1.20)
      Random subcohorta 0.89 (0.57, 1.41) 1.09 (0.60, 1.98)
   Make up, perfume, or cream use
      Unadjusted 0.94 (0.61, 1.45) 0.86 (0.45, 1.62)
      Age- and education-adjusted 0.97 (0.63, 1.49) 0.91 (0.48, 1.72)
      Random subcohorta 1.27 (0.71, 2.24) 1.09 (0.50, 2.38)
   Total personal care product use (per each additional product)
      Unadjusted 0.97 (0.88, 1.06) 1.05 (0.91, 1.20)
      Age- and education-adjusted 0.96 (0.88, 1.05) 1.03 (0.90, 1.18)
      Random subcohorta 0.98 (0.88, 1.08) 1.06 (0.91, 1.23)
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DINCH=1,2-cyclohexane dicarboxylic acid-diisononyl ester; GED=General Educational 
Development; MCOCH=1,2-cyclohexane dicarboxylic acid-monocarboxy isooctyl ester; 
MHiNCH=1,2-cyclohexane dicarboxylic acid-monohydroxy isononyl ester; PR=prevalence ratio
a Adjusted for all other correlates.
b Not estimable because there were no vaginal ring users with detectable concentrations of 
MCOCH.
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Supplemental Figure 1. Case-cohort study design within the Study of Environment, Lifestyle, 
and Fibroids. Dashed boxes reflect individuals outside of the random subcohort. Shaded boxes 
reflect the 754 individuals included in the present analysis: those selected for the random 
subcohort and those outside of the random subcohort who developed UL over 60 months of 
follow-up. 
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Supplemental Figure 2. Spearman correlation coefficient matrix showing the correlations 
between urinary concentrations of individual phthalate and phthalate alternative metabolites. 
Black boxes indicate metabolites from the same parent compound. 
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