Supplemental Table S1 Prevalence odds ratios and 95 % confidence intervals for individual MetS components for each quartile of
urinary phthalate metabolite.

high Blood Pressure Low HDL Cholesteral High Waist Circumference Hyperglycemin Elevated Triglycerides
COverall Males Females Overall Males Females COverall Males Females Owerall Males Females Overall Males Females
:;::‘m;: 3081029 1121481 06/548 181956 83i605 193351 601736 b Lk 34330 1671070 140/553 117517 131024 1501534 154490

MEHP Q1 Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
o 070 ( 045,112 ) 07 (045,116 034 ( 0,27 LOG (059, 190) 082 (043 156 ) 320 (053, 1923 ) 0% (050,114 ) 07 (046,110 ) 000 { 0% 456 ) 054 ( 033,085 F 054 (032,081 P 141 (013, 1495) 078 (049 1M ) 07 (045,128 ) 098 { 0I5 635 )
Qi 0.85 (050,143 ) 080 (05,177 043 ( 047,246 LIT( 064, 21T) L20( 057,250 ) 264 (051,137 ) 084 (083,133 ) 01 (046,134 ) 007(080 47 B 055 ( 031, 09% p 088 (030,111 ) 138( 016, 1171) 080 ( 0.83,147) 097 (084,170 ) 108 020,566 )
o 083 (044,158 ) 0.36( 010,13 054 ( 000,30 LOT (056, 207) 000 (000, )  1TH (083,139 ) 062 (036 104 B 0M (011,107 ¥ 015 {065,340 ) 085 ( 047,164 ) 049 (013,180 ) 222 ( 026, 1856) 076 (042,135 ) 032 (007,144 ) LO0{ 020,518 )

MEOHP Q1L Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
o 082 (059,144 ) 094 (055 161 057 ( 037,206 085 (057, 136) L18( 059 236 ) 074 (042,130 ) 092 (064,133 ) 081 ( 056,150 ) 089 (050,158 ) 076 049 120 ) 069 (030,123 ) 100 046, 2I5) 090 ( 059 136 ) 120 (07,206 ) 061 (032 118 )
Qi 14 (07,19 ) LM (07,218 116 ( 058,27 0.68 (044, L06)F 055 ( 023,130 ) 066 (038,114 ) 093 (044,135 ) 001 (08,18 ) 084(048,147 ) 088( 056,138 ) 045(023,090 )* 168( 083, 238) 081 (083,14 ) 083 (045,151 ) O07( 035,132 )
o 0.73 ( 048,119 0.67 { 0.36 , 126 080 ( 035,18 070 ( 045, 110) 085 ( 040,104 ) 060 (034,103 ¥ 085 (055 125 ) 000 (052,15 ) 0.7 (045,138 ) 097( 062,18 ) 103 (056,180 ) 120( 055, 250) 08 (053,117 ) 080(043,152) 07 041,13 )

MEHHP Ql Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
o 100 ( 064,156 ) 125 (07,215 062 ( 028,141 LOS (069, L6L) 122 ( 060,249 ) 099 (055 160 ) 004 (065 135 ) 125 (076,206 ) 063 (036,100 F 075 ( 045 116 ) 060 (034,109 ) 087 (049, 183) 136 (091,203 ) 114 (066 196) L7 {08 3112 P
o 087 ( 061,150 ) 098 {054 180 090 ( 043 185 087 (057, 131} 084 ( 042 209 ) 082 (049 135 ) 086 (060 124 ) 082 (053,15 ) 076 (046,127 ) 062 039,09 * 045 (024 084 J* 084 {043, 162) 082 (053,126 ) 085 (046 158 ) 086( 047 15 )
o]} 0.95 ( 060,150 ) 104 (058,187 0.77( 036, 165 084 (055, 130) 078 (038,17 ) 083 (049,130 ) 093 (044,134 ) 108 044,18 ) OTF(044,128 ) O098( 063,150 ) 077(042,140 ) LA2(07F, 270) O0ET( 056,13 ) 081 (044,148) O0M{0H0,17 )

MECPP Q1 Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
Q1 0.96 ( 061,150 ) 077 (045,18 157 ( 047,347 LA (082, L26) L82(077,300 ) 147(081,266 ) 075 (051,100 ) 075 (046,123 ) 080 (044,147 ) 069 043,110 ) 050(027,003 )* LIB{ 084, 257) 127( 083,184 ) L07(062,184) 183 (091,411
o 105 ( 066,166 ) 125 (07,219 095 (040,226 083 (059, 147) 057 (024,137 ) LOP (061,18 ) LIS (0T 167 ) 116 ( 069,184 ) LI6(OT0,226 ) 076 049,124 ) 052 (027,088 )¢ LM (06}, 284) 107( 069, 167) 000 (050, 16 ) 16(07% 338 )
o 07 (046,118 ) 068 (037,14 087 ( 037,205 095 (062, 155) 084 ( 038 187 ) 106 (050 187 ) 083 (057,121 ) 070 (041,118 ) 096 (05,17 ) 096 061,148 ) 089 (055,17 ) LB ( 060, 271) 115 (0,178 ) 085 ( 047,156 ) 135 ( 091,30 g

MCMHP Q1 Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
Q1 105 ( 0.67,165 ) L02(060,L7 L02( 08,1 099 (061, L63) 092 ( 045,186 ) 135 (050,310 ) LI2(076,165 ) 1M (077,200 ) 089 (030,206 ) 145( 080,23 ) 145(082,25 ) 193( 05, 680) 092 (050 14 ) 005 (08,168 ) 082(03,240 )
Qi 104 ( 0.65,168 ) 039 (049, 162 108 ( 036,33 081 ( 055, L51) 065 ( 027,15 ) 132 (058,300 ) 130(083 208 ) 170( 100,292 p L14(050,260 ) 142( 086,23 ) 110(063,220 ) 204( 057, TH) 111(077.190) 114(063,208) 122{ 045,315 )
o 085 ( 083,147 ) 128 ({ 070,23 053 ( 016,17 L12 (067, L87) 089 ( 045 216 ) 157 (065 362 ) 115 (076 17 ) 006 ( 05,160 ) 105 (045 245 ) L7TD( L04 284 ) D64 (085 313 ) 240 ( 067, S60) 114 (071,181 ) 127 (060,234 ) 108 { 041,185 )

MEP Q1L Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
o 080 ( 051,123 ) 067 (040, 114 121 ( 056,216 073 (049, L10) 067 ( 033,136 ) 071 (043 119 §  L04 (074,147 ) 112 (069,182 ) 096 (057, 162 ) 056( 036 086 ) 061 (034 110 F 050 ( 026, 096 074 (050,109 ) 074 (044 126) 07 (040,19 )
Qi 094 (050,140 ) 07 (044,141 131 ( 050,293 0.68 (044, LOF)E 0.67 (031,146 ) 065 (038,111 ) 103 (071,140 ) 132( 078,221 ) OF7(045,13 ) 036( 056,133 ) 07 (030,137 ) 096( 05, 180) 07 (048,112 ) 0685(036,119) 09( 043,146 )
o 096 ( 059 155 ) 085 (082,17 108 ( 046,242 0.65 (041, LOLjE 070 ( 031,164 ) 060 (035,104 @B 109 (074,160 ) 116 ( 066,206 ) 095 (055 164 ) 060 037,097 ¥ 085 (046,170 ) 043( 021, 080 080 (037,000 )y 07 (037,137 ) 050 026,006 P

MEP Ql Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
o 084 ( 055,15 ) 078 (043,18 174 ( 066, 458 096 ( 060, 153} 135 ( 060 304 ) 082 (046,147 ) 092 (062,135 ) 086 ( 051,147 ) LOD (085,17 ) L7 L6, 185 ¥ 123 (119 416 )¢ 140 ( 061, 318) 120 ( 077,186 ) 204 (113,371 p 060 ( 031,117 )
o LI (070, 1% ) 084 (048,146 134 ( 082,598 LOP (069, 170) L77( 083,37 ) 085 (045,15 ) 119 (081,17 ) 08 (049,137 ) L7 (085 320 B 135 ( 082,220 ) 122 (064, 2M ) LS5 (069, 349) 107 (069,165 ) 146 (081,265 ) O069{ 036,13 )
o]} 097 (061,18 ) 0T (041,128 118 ( 085,556 LAT (084, 230 LIT( 051,268 ) 164 (093,201 B 003 (044,135 ) 104 062,17 ) 091(051,161 ) L7( 107,280 p LM (070,25 ) 214{098, 467 108 (070,168 ) 107(057,198 ) O0.80( 048,168 )

MGBP Q1 Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
Q1 0.65 ( 044,106 B 0.62 ( 035,108 082 ( 03,17 075 (049, L14) 102 (048,215 ) 064 (035,107 B 082 (055,116 ) 0.79( 045,128 ) 089 (08,140 ) 066( 042,100 # 058 (031,110 ) 0.7 (035, 142) 092 (061,138 ) 114(066,108 ) 0.67( 037,113 )
o 087 ( 056,136 ) 075 (042,18 108 ( 08,21 096 ( 063, 146) 126 ( 059 268 ) 082 (049 137 ) 096 (067,138 ) 075 (045,126 ) LIS (069,200 ) 100 065,154 ) 122 (065,219 ) 087 ( 045, 166) 105 ( 069 150 ) 133 (075,237 ) 076 (042,13 )
o 085 ( 054,136 ) 106 { 060,187 054 ( 023,126 089 (057, 135) 133 ( 062,280 ) 072 (042,14 ) 05T (03 084 J* 054 (031,083 J* 063 (036,110 ) 100 064,15 ) 085 (045 160 ) 120 {062, 234) 101 ( 066,15 ) 087 (047,16 ) 106( 057 186 )



Supplemental Table 1 (continued)

high Blood Pressure Low HOL Chalesteral High Waist Cirrumference Hyperzlycemia Elevaied Triglycerides
Orverall Males Females Orverall Males Females Orverall Males Females Orverall Males Females Orverall Males Females
'@ cempiealy Jogoe 148 06/548 51956 /605 103381 601736 min 4 1671070 140/583 127517 RIKG1) 15054 154400
withut compasent

AmBP Q1 Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
Q LET(LOL, 240 pF 138 ( 080,238 ) 190( 083,427 B LI(07, 160) 153 (048,340 ) 005 (057,150 003 (065,100 ) L00( 061,165 ) 085(050,143) 113( 07,1 ) LM (05,0188 ) 126(067, 13) 125( 083,180 ) 126(0%,225) 126(0460,200 )
Q LO5 (065 170 ) 088 (047,163 ) 135( 050,308 ) 120(078, 186) 204 (091 483 B 083 (05 1% 079 (08,11 ) 085 (050,145 ) 072(042,112 ) 104( 066,164 ) 125(067,23 ) 097( 040, 182) 184( 100,236 )% 167(082,303  136(07,25 )
Q4 110 0.690 17 ) 109 (063,180 ) LI3( 047,270 ) LL3(0M, L7) Lo (090,421 ¢ 056(050,148 0T (0,113 ) 088 (08,147 ) 07 (041,105 ) 096( 061,15 ) 086(046,0180 ) L115( 057, 1L30) 107(060,166) 116(066,212) 096(049,188 )

ADP Q1 Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
Q 085 ( 053,13 ) 077 (04,14 ) 0S1( 030,277 ) L0062, 167) L48 (071,308 ) 061 (09,10 003 (063,138 ) 004 (057,155 ) 061(028,1M ) L1I2( 060,18 ) LM (063,206 ) L13(030, 768) 080 (057,130) L100(062,100) 047(00,106 E
Q 092 ( 057,140 ) 006 (055 168 ) 080 ( 028,177 ) LIT( 07, 183) L3T( 084,284 ) 0B1(03,17 100 (068 145 ) L14(06% 189 ) 060(027,132) 143( 088,230 ) L10(O060,200 ) 31L{ 085, 1L04) 100 (065,186 ) 145(084 283 ) 047(02,14 g
Q4 LB (07,204 ) LIS(063,200 ) 142( 046,438 ) L02( 061, 173) 149 ( 066,334 ) 0.64(030,140 098 (065,140 ) L (070,210 ) 083 (04,120) 142(085,237 ) L32(060,28 ) 27(0%, 983) 0% (046,121) O0B1(042,155 ) 03§(017,088 )

MNP Q1 Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
Q 076 ( 035,168 ) 065 (015,284 ) 090 ( 035,220 ) L0D( O, 185) 034 (005,219) LI5(08,22 098 (055,177 ) 084 (022,320 ) 095 (050,180 ) O067( 032,140 ) 087(016,48 ) 064 (028, 150) L74( 085,35 ) OF7T(0I1,285) 22008 ,501 g
Q 091 (033,25 ) 080 (012,648 ) 103( 030,331 ) 122( 053, 281) 030( 002,38 ) 14d(08 348 098 (045 206 ) 063 (010,408 ) 1001(041,248 ) O077( 020,206 ) 200(022,188 ) 062(020, 196) 368( 145 935 ) 075 (000,695 ) &05(L1% 188 f
4 097 (025,377 ) LOD(007,1807 ) LID( 022,880 ) L4(047,435) QL2 (000,474 ) 190 (058,620 L10 (038,317 ) 060 (005,782 ) LIG(036,386 ) O07( 019,266 ) LS1({000,36%0 ) O055( 012, 261) 250 (081,987 ) 033(001,782) 4M4(103, 16680 %

W Q1 Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
Q2 LM (072,150 ) 107(065,017 ) 284( 08,1239 ) 098(050, 163) L00( 082,18 ) 080(03,017 003 (063,138 ) Q8L (081,120 ) L76(071,438 ) 08 ( 033,088 ) 047(026,08 )* 056( 028, L65) 100 (065,155 ) 090 (050 165 ) 109(040,205 )
Q L16( 071,187 ) LIS (065,208 ) D236( 050,1L09 ) 0T (043, 120) 083 (012,128 ) 07 (03,160 LOL (067,182 ) 095 (05,161 ) L7 (07,410 ) 05 (033,080 ) 049 (025,087 J OT{ 026, 225) 0%6( 048,121 ) O082(045,150) @77(020,200 )
4 081 (045,136 ) 060 (020,12 ) 184( 041,000 ) 07M2(04,18) 08 (03,204 ) 065(029, 180 055 (056,130 ) 07 (042,14 ) 143 (060,340 ) 082( 056,150 ) LO7(05,208 ) LM({040, 327) O078(045,127) O7(036,182) OM (01,118 )

ILMW Q1 Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
Q2 I(07M,19 ) 107(060,18 ) 160( 072,35 ) 137(088,211) Ls2(0%,34 ) 126(0%,0.1 085 (080,120 ) 090 (O0M, 150 ) 075 (044,128 ) 1B3(07,192 ) L36(07,248 ) 1M (06, 248) 1M (082,180 ) L7(097,302 ¢ 089 (048,165 )
Q LIL( 070,177 ) 089 (056,177 ) 141( 062,321 ) 128(083,200) L20( 053,260 ) 130(07,.1 004 (065,136 ) 088 (082,140 ) 004 (054,163 ) 084 (050,150 ) 087(045,0167 ) LOS( 08, 115) 106( 060,163 ) 123(068,213) 086(045,16 )
o 098 ( 062,15 ) 080 (051,18 ) 120( 051,280 ) 148( 006, 2000 L63 (077,34 ) L4 (084, 047 071 (050,103 B 086 (082,143 ) 035 (034 1001 B 110( 076,185 ) 102 (056 186 ) 147( 0%, 281) 103 (065,158 ) 084 (046, 154) 116(08 2158 )

ZDEHP Q1 Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
Q2 090 ( 057,143 ) 084 (040,142 ) L47( 044,480 ) 0S2( 080, 1) O8I (042,166 ) 082 (037,180 000 (061,10 ) 089 (055,14 ) 1B (055,27 ) O081( 051,130 ) 067(037,120 ) L7(086, S63) LL(07M,17) 128(0M,211) L05(042,28 )
Q L3 (079,198 ) 117(07M,200 ) 181( 057,57 ) OM (045, 121) 056( 025,125 ) 0™ (037,1% LOG (07,1587 ) 080 (053,148 ) L67(076,365 ) 07 (043,115 ) O084(028,004 B LED{ 040, 476) 006 (061,150 ) 088 (049, 158 ) 113(046,2% )
o 060 ( 041,105 ) 060 (030,120 ) 105( 032,341 ) 066( 040, 109) 068 (020 160 ) 0.67( 032,14 086 (057,130 ) 078 (04,140 ) 120(056 261 ) 111 069,180 ) 115(061,219 ) 204( 067, 613) 088 (055,142 ) 078 (039 154 ) 100(042,28 )

ZIEP Q1 Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
Q2 084 ( 060,147 ) 083 (047,147 ) L06( 081,221 ) 120( 080, 184) RID (085, 460 093 (056,18 LOL (071,143 ) 080 (05,150 ) 106(063,17 ) 105( 068,160 ) 08{081,1% ) 120(06, 225) L13R2( 087,19 ) L8 (106,334 ) 089 (049,18 )
Q LM (07,17 ) 106,203 ) L05( 040,213 ) 110( 084, 198) 212(083,483 ¢ L02(060,17 074 (051,106 ) 093 (055,157 ) 062 (036,106 ) 100( 065,158 ) L13(062,207 ) 098( 050, 103) 128( 083,185 ) 1M (07,247) 106(05,105 )
] 085 ( 053,135 ) 086 (055 167 ) 062( 026,148 ) 128( 082, 190) 231 ( 105 505 )* 084 (05 184 077 (08,102 ) 0™ (04,123 ) 082(047,144 ) 080 056,141 ) 07T8(042,144 ) 112055, 126) 127(082,185) 130(0F7, 250 ) 111(08 111 )




Abbreviations: MEHP (Mono-ethylhexyl phthalate); MEOHP (Mono-2-ethyl-5-oxohexyl phthalate); MEHHP (Mono-2-ethyl-5-hydroxylhexyl phthalate);
MECPP (methylerythritol cyclodiphosphate); MCMHP (Mono(2-carboxymethylhexyl) phthalate); MBzP (monobenzyl phthalate);MEP (monoethyl phthalate);
MiBP (monoisobutyl phthalate); MnBP (mono-n-butyl phthalate); MMP (Mono-methyl phthalate); MiNP (Mono-isooctyl phthalate); ZHMW (high molecular
weight) = (Mono-ethylhexyl phthalate (MEHP) + Mono-2-ethyl-5-oxohexyl phthalate (MEOHP) + Mono-2-ethyl-5-hydroxylhexyl phthalate (MEHHP) +
Mono-benzyl phthalate (MBzP) + Mono-isooctyl phthalate (MiNP). LMW (low molecular weight) = Mono-ethyl phthalate (MEP) + Mono-isobutyl phthalate
(MiBP) + Mono-n-butyl phthalate (MnBP) + Mono-methyl phthalate (MMP). > DEHP (di(2-ethylhexyl) phthalate [molar sum of mono-(2-ethylhexyl)
phthalate (MEHP), mono-(2-ethyl-50xohexyl) phthalate (MEOHP), and mono-(2-ethyl-5-hydroxyhexyl) phthalate (MEHHP), and
mono-(2-ethyl-5-carboxypentyl) phthalate (MECPP) , and Mono(2-carboxymethylhexyl) phthalate (MCMHP]). EDBP (dibutyl phthalate) = Mono-isobutyl
phthalate (MiBP) + Mono-n-butyl phthalate (MnBP).

*P<0.10 *P < 0.05.

Adjusted for urinary creatinine, age, sex, education, and working status.



Supplemental Table 2 Prevalence odds ratios for the association between
urinary metabolites concentrations and metabolic syndrome stratified by
menopausal status in females.

Phthalate Females (n=644)
Metabolites premenopausal (n=354) postmenopausal (n=290)
MEQOHP
Q1 Ref Ref
Q2 035 (0.12,1.06)" 1.06 (0.38,2.96)
Q3 0.73 (0.29,1.86) 1.49 (0.58, 3.86)
Q4 048 (0.18,1.29) 0.60 (0.21,1.72)
MEHHP
Q1 Ref Ref
Q2 051 (0.18,1.42) 2.09 (0.80, 5.50)
Q3 045 (0.17,1.16)" 1.34 (0.52, 3.46)
Q4 0.82 (0.32,2.06) 1.05 (0.39,2.79)
MBzP
Q1 Ref Ref
Q2 0.09 (0.02,0.39)* 1.28 (0.52,3.13)
Q3 047 (0.19,1.13)" 1.53 (0.58, 4.05)
Q4 043 (0.17,1.09)* 0.78 (0.27,2.23)
MiNP
Q1 Ref Ref
Q2 244 (0.65,9.25) 158 (0.47,5.38)
Q3 410 (0.78,21.65)" 1.90 (0.36, 10.05)
Q4 411  (0.5034.06) 1.92 (0.20,18.39)
2DEHP
Q1 Ref Ref
Q2 071 (0.17,2.88) 4.67 (0.55, 40.10)
Q3 049 (0.12,1.96) 9.58 (1.18,77.75)*
Q4 0.63 (0.16,2.43) 506 (0.62,41.34)

Abbreviations: MEOHP (Mono-2-ethyl-5-oxohexyl phthalate); MEHHP (Mono-2-ethyl-5-hydroxylhexyl
phthalate); MBzP (monobenzyl phthalate); MiNP (Mono-isooctyl phthalate); > DEHP (di(2-ethylhexyl)
phthalate [molar sum of mono-(2-ethylhexyl) phthalate (MEHP), mono-(2-ethyl-50xohexyl) phthalate
(MEOHP), and mono-(2-ethyl-5-hydroxyhexyl) phthalate (MEHHP), and mono-(2-ethyl-5-carboxypentyl)
phthalate (MECPP) , and Mono(2-carboxymethylhexyl) phthalate (MCMHP]).

#P<0.10 *P < 0.05.

Adjusted for urinary creatinine, age, education, and working status



