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Supplementary Table S1. Quinquennial Period

Quinquennial Period

State  1986- 1989- 1993 1995- 1998- 2003- 2004- 2005- 2007- 2008 2009- 2010- 2011- 2012-
88 90 9% 9 99 07 08 09 11 12 13 2014 15 2016
Alabama 10.57
Alaska 12.95 13.7 1428 1579 159 184 162 123
Arizona 10.08 955 119 11.9 12.54 1154 1179 124 122 13 128 13 136 146
Arkansas  9.83 1354 1219 1037 11.13 12.68 128 12 118 118 124 137 125
California 11.18 13.08 1226 12.87 11.73 1411 141 144 143 144 157 15.9
Colorado 1142 1055 12.23 1478 1492 20.65 20.09 213 211 148 239 224 226 223
Corzlfc“' 943 852 12.95 13.4
Delaware 7.9 132 127 122 125 15 149 152
Florida 11.87 1325 1312 13 133 137 136 135 131 127
Georgia 10.03 10.68 10.97 12.71 12.45 145 1642 167 214 218 209 196 163 134
Hawaii 1078 7.55 146 19.09 1605 1232 127 89 153 142 153
Tllinois 421 324 913 955 1014 17.09 1323 13 127 1709 133 136 139 142
Indiana 1086 11.22 12 112 87 116 134
lowa 1161 16.28 10.52 12.05 13.16 17.09 1611 151 133 12 137 137 135 138
Kansas 6.07 3.88 721 832 7.44 654 11 115 112 106 108 105
Kentucky 425 1301 1241 126 89 82 108 13 153 146
Louisiana 16.71 129 11.7 99 9.5 115 124 121
Maine 1156 1291 127 137 135 122 128 127 115
Maryland 7.19 8.01 7.44 616 1194 1277 11.63 112 96 96 102 10 98 98
Ma:thCShu' 826 836 1171 804 1245 1235 127 148 175 197 227 256 256
Michigan 10.72 13.09 132 131 132 124 127 143 138
Minnesota 146 165 17 175 189 181 173
Mississippi 67 692 77 95 98 96 76 143 136
Missouri  8.09 10.35 12.24 1058 13.68 16.2 131 136 13 137 148
Nebraska 11.94 126 12.86 1153 16.66 1495 154 192 183 187 182 157 182
Nevada 402 58 1418 139 129 129 137 122 116 117
New 1505 1137 107 10 93
Hampshire
New Jersey 11.16 12.95 11.65 1058 11.35 12.67 11.53 11.9 125 113 11.8 119 11.8 112
Ne“i’cl(\)/lex' 11.95 1113 9.68 11.72 12 106 132 15 136 128
New York 10.87 10.69 958 888 987 12.6 1237 123 123 123 124 142 133 13
Noztlli‘ngar' 805 9.67 976 1205 12.02 12.67 1234 121 125 126 127 133 131 13
North Da- 882 909 8 10 114 111 111
kota
Ohio 458 487 112 101 145
Oklahoma 12.86 955 1091 1356 1272 129 129 119 131 128 128 131 12 111
Oregon 165 189 189 186 182
Puerto 1334 144 15 147 143 132 13 112 11
Rico
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Rhl(;izls' 10.92 952 1066 137 158 17 173 151 128 14.8

South Car- 285 213 99 83 108 112 117 117 123
olina

Tennessee 531 5.18 13.57 14.17 144 142 146 142 145 149 148
Texas 1447 11.02 13.6 1338 135 13.6 143 145 145 139 139
Utah 703 1655 1551 1516 1438 146 154 155 161 162 173 172
Vermont 134 14 109 105 10.6 9.1
Virginia 878 1026 547 5.1 854 1437 129 129 128 126 118 12

Watsi‘;ng' 1269 7.7 131 148 146
West Vir- 5 328 567 853 829 73 72 83 8 77 68 62
ginia

Wisconsin 381 473 11.72 11.84 11.79 1299 127 124 114 112 112 109 107

Supplementary Table S2. Western Australian Downs Syndrome Rates 1980-2015.

Year Live.Births ETOPFA Total. T21  WA.T21.TOP.Rate TopRt FMaxTR
1980 1.0987 0.0000 1.0987 0.0000 0.0000 0.0000
1981 0.8537 0.1254 0.9791 0.1275 0.1275 0.1645
1982 1.1136 0.1184 1.2320 0.0941 0.0941 0.1215
1983 1.0850 0.1115 1.1965 0.0923 0.0923 0.1191
1984 0.9987 0.1910 1.1897 0.1581 0.1581 0.2041
1985 1.1504 0.3283 1.4787 0.2183 0.2183 0.2818
1986 1.1651 0.4079 1.5729 0.2496 0.2496 0.3222
1987 1.0283 0.3144 1.3427 0.2131 0.2131 0.2750
1988 1.0863 0.5670 1.6533 0.3323 0.3323 0.4289
1989 0.9783 0.2932 12716 0.2276 0.2276 0.2938
1990 1.1156 0.3368 1.4523 0.2135 0.2135 0.2756
1991 1.0437 0.4235 1.4673 0.2722 0.2722 0.3514
1992 1.2603 0.5247 1.7851 0.2834 0.2834 0.3658
1993 1.4625 0.5250 1.9875 0.2521 0.2521 0.3253
1994 0.6695 0.8570 1.5265 0.5557 0.5557 0.7173
1995 1.0231 1.1168 2.1399 0.5080 0.5080 0.6557
1996 1.0882 0.8358 1.9241 0.4141 0.4141 0.5345
1997 0.8433 1.0092 1.8525 0.5322 0.5322 0.6869
1998 0.7498 0.9517 1.7015 0.5301 0.5301 0.6842
1999 0.8149 1.0241 1.8390 0.5399 0.5399 0.6969
2000 1.2767 1.7022 2.9789 0.5606 0.5606 0.7236
2001 0.7289 1.3779 2.1068 0.6454 0.6454 0.8330
2002 1.1402 1.5080 2.6482 0.5430 0.5430 0.7008
2003 0.8232 1.4073 22304 0.6058 0.6058 0.7819
2004 1.0974 1.7032 2.8006 0.5800 0.5800 0.7487
2005 1.0400 1.8621 2.9021 0.6341 0.6341 0.8184
2006 0.8383 1.6893 25276 0.6539 0.6539 0.8440
2007 1.0044 1.6823 2.6868 0.6008 0.6008 0.7755
2008 0.7523 1.5095 22618 0.6224 0.6224 0.8033
2009 0.9761 1.9857 2.9618 0.6489 0.6489 0.8375
2010 0.9582 2.2352 3.1935 0.6997 0.6997 0.9031
2011 0.6527 2.2291 2.8819 0.7815 0.7815 1.0087
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2012 0.7383 2.1802 2.9185 0.7531 0.7531 0.9720
2013 0.7200 2.0825 2.8024 0.7461 0.7461 0.9630
2014 0.5122 1.8075 2.3198 0.7748 0.7748 1.0000
2015 0.5122 1.8075 2.3198 0.7748 0.7748 1.0000

Supplementary Table S3. Cannabis Use Quintiles.
Rank Ordered Listing
State Year mrjmon QuinCI Quin QuinCN
Colorado 2015 0.171216 (0.146,0.171] Quintile 5 (0.113,0.171]
Vermont 2015 0.150801 (0.146,0.171] Quintile 5 (0.113,0.171]
Alaska 2015 0.147986 (0.146,0.171] Quintile 5 (0.113,0.171]
Maine 2015 0.139832 (0.122,0.146] Quintile 4 (0.113,0.171]
Rhode Island 2015 0.132805 (0.122,0.146] Quintile 4 (0.113,0.171]
Oregon 2015 0.130385 (0.122,0.146] Quintile 4 (0.113,0.171]
New Hampshire 2015 0.123054 (0.122,0.146] Quintile 4 (0.113,0.171]
District of Columbia 2015 0.121021 (0.0968,0.122] Quintile 3 (0.113,0.171]
Massachusetts 2015 0.119083 (0.0968,0.122] Quintile 3 (0.113,0.171]
Washington 2015 0.114177 (0.0968,0.122] Quintile 3 (0.113,0.171]
Montana 2015 0.113184 (0.0968,0.122] Quintile 3 (0.0817,0.113]
New Mexico 2015 0.103081 (0.0968,0.122] Quintile 3 (0.0817,0.113]
Michigan 2015 0.102894 (0.0968,0.122] Quintile 3 (0.0817,0.113]
California 2015 0.098151 (0.0968,0.122] Quintile 3 (0.0817,0.113]
New York 2015 0.097454 (0.0968,0.122] Quintile 3 (0.0817,0.113]
Connecticut 2015 0.097221 (0.0968,0.122] Quintile 3 (0.0817,0.113]
Maryland 2015 0.096645 (0.072,0.0968] Quintile 2 (0.0817,0.113]
Indiana 2015 0.087862 (0.072,0.0968] Quintile 2 (0.0817,0.113]
Arizona 2015 0.085918 (0.072,0.0968] Quintile 2 (0.0817,0.113]
South Carolina 2015 0.082666 (0.072,0.0968] Quintile 2 (0.0817,0.113]
Missouri 2015 0.081698 (0.072,0.0968] Quintile 2 (0.0743,0.0817]
Hawaii 2015 0.081108 (0.072,0.0968] Quintile 2 (0.0743,0.0817]
Delaware 2015 0.081095 (0.072,0.0968] Quintile 2 (0.0743,0.0817]
[linois 2015 0.080563 (0.072,0.0968] Quintile 2 (0.0743,0.0817]
Georgia 2015 0.078868 (0.072,0.0968] Quintile 2 (0.0743,0.0817]
Florida 2015 0.078732 (0.072,0.0968] Quintile 2 (0.0743,0.0817]
Nevada 2015 0.078481 (0.072,0.0968] Quintile 2 (0.0743,0.0817]
Ohio 2015 0.078167 (0.072,0.0968] Quintile 2 (0.0743,0.0817]
Pennsylvania 2015 0.078005 (0.072,0.0968] Quintile 2 (0.0743,0.0817]
Minnesota 2015 0.07738 (0.072,0.0968] Quintile 2 (0.0743,0.0817]
North Carolina 2015 0.074308 (0.072,0.0968] Quintile 2 (0.064,0.0743]
Kansas 2015 0.073762 (0.072,0.0968] Quintile 2 (0.064,0.0743]
Arkansas 2015 0.072504 (0.072,0.0968] Quintile 2 (0.064,0.0743]
Kentucky 2015 0.071327 [0.0472,0.072] Quintile 1 (0.064,0.0743]
New Jersey 2015 0.070252 [0.0472,0.072] Quintile 1 (0.064,0.0743]
West Virginia 2015 0.069969 [0.0472,0.072] Quintile 1 (0.064,0.0743]
South Dakota 2015 0.069882 [0.0472,0.072] Quintile 1 (0.064,0.0743]
Wisconsin 2015 0.068192 [0.0472,0.072] Quintile 1 (0.064,0.0743]
Virginia 2015 0.067445 [0.0472,0.072] Quintile 1 (0.064,0.0743]
Louisiana 2015 0.064257 [0.0472,0.072] Quintile 1 (0.064,0.0743]
Nebraska 2015 0.063974 [0.0472,0.072] Quintile 1 [0.0472,0.064]
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Tennessee 2015 0.063807 [0.0472,0.072] Quintile 1 [0.0472,0.064]
Oklahoma 2015 0.063326 [0.0472,0.072] Quintile 1 [0.0472,0.064]

Idaho 2015 0.063242 [0.0472,0.072] Quintile 1 [0.0472,0.064]
Wyoming 2015 0.062962 [0.0472,0.072] Quintile 1 [0.0472,0.064]
Texas 2015 0.060034 [0.0472,0.072] Quintile 1 [0.0472,0.064]
North Dakota 2015 0.059227 [0.0472,0.072] Quintile 1 [0.0472,0.064]
Alabama 2015 0.053685 [0.0472,0.072] Quintile 1 [0.0472,0.064]
Mississippi 2015 0.053619 [0.0472,0.072] Quintile 1 [0.0472,0.064]
Utah 2015 0.051131 [0.0472,0.072] Quintile 1 [0.0472,0.064]
Iowa 2015 0.047242 [0.0472,0.072] Quintile 1 [0.0472,0.064]
Alphabetical Listing
State Year mrjmon QuinCI Quin QuinCN
Alabama 2015 0.053685 [0.0472,0.072] Quintile 1 [0.0472,0.064]
Alaska 2015 0.147986 (0.146,0.171] Quintile 5 (0.113,0.171]
Arizona 2015 0.085918 (0.072,0.0968] Quintile 2 (0.0817,0.113]
Arkansas 2015 0.072504 (0.072,0.0968] Quintile 2 (0.064,0.0743]
California 2015 0.098151 (0.0968,0.122] Quintile 3 (0.0817,0.113]
Colorado 2015 0.171216 (0.146,0.171] Quintile 5 (0.113,0.171]
Connecticut 2015 0.097221 (0.0968,0.122] Quintile 3 (0.0817,0.113]
Delaware 2015 0.081095 (0.072,0.0968] Quintile 2 (0.0743,0.0817]
District of Columbia 2015 0.121021 (0.0968,0.122] Quintile 3 (0.113,0.171]
Florida 2015 0.078732 (0.072,0.0968] Quintile 2 (0.0743,0.0817]
Georgia 2015 0.078868 (0.072,0.0968] Quintile 2 (0.0743,0.0817]
Hawaii 2015 0.081108 (0.072,0.0968] Quintile 2 (0.0743,0.0817]
Idaho 2015 0.063242 [0.0472,0.072] Quintile 1 [0.0472,0.064]
Mlinois 2015 0.080563 (0.072,0.0968] Quintile 2 (0.0743,0.0817]
Indiana 2015 0.087862 (0.072,0.0968] Quintile 2 (0.0817,0.113]
Iowa 2015 0.047242 [0.0472,0.072] Quintile 1 [0.0472,0.064]
Kansas 2015 0.073762 (0.072,0.0968] Quintile 2 (0.064,0.0743]
Kentucky 2015 0.071327 [0.0472,0.072] Quintile 1 (0.064,0.0743]
Louisiana 2015 0.064257 [0.0472,0.072] Quintile 1 (0.064,0.0743]
Maine 2015 0.139832 (0.122,0.146] Quintile 4 (0.113,0.171]
Maryland 2015 0.096645 (0.072,0.0968] Quintile 2 (0.0817,0.113]
Massachusetts 2015 0.119083 (0.0968,0.122] Quintile 3 (0.113,0.171]
Michigan 2015 0.102894 (0.0968,0.122] Quintile 3 (0.0817,0.113]
Minnesota 2015 0.07738 (0.072,0.0968] Quintile 2 (0.0743,0.0817]
Mississippi 2015 0.053619 [0.0472,0.072] Quintile 1 [0.0472,0.064]
Missouri 2015 0.081698 (0.072,0.0968] Quintile 2 (0.0743,0.0817]
Montana 2015 0.113184 (0.0968,0.122] Quintile 3 (0.0817,0.113]
Nebraska 2015 0.063974 [0.0472,0.072] Quintile 1 [0.0472,0.064]
Nevada 2015 0.078481 (0.072,0.0968] Quintile 2 (0.0743,0.0817]
New Hampshire 2015 0.123054 (0.122,0.146] Quintile 4 (0.113,0.171]
New Jersey 2015 0.070252 [0.0472,0.072] Quintile 1 (0.064,0.0743]
New Mexico 2015 0.103081 (0.0968,0.122] Quintile 3 (0.0817,0.113]
New York 2015 0.097454 (0.0968,0.122] Quintile 3 (0.0817,0.113]
North Carolina 2015 0.074308 (0.072,0.0968] Quintile 2 (0.064,0.0743]
North Dakota 2015 0.059227 [0.0472,0.072] Quintile 1 [0.0472,0.064]
Ohio 2015 0.078167 (0.072,0.0968] Quintile 2 (0.0743,0.0817]
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Oklahoma 2015 0.063326 [0.0472,0.072] Quintile 1 [0.0472,0.064]
Oregon 2015 0.130385 (0.122,0.146] Quintile 4 (0.113,0.171]
Pennsylvania 2015 0.078005 (0.072,0.0968] Quintile 2 (0.0743,0.0817]
Rhode Island 2015 0.132805 (0.122,0.146] Quintile 4 (0.113,0.171]
South Carolina 2015 0.082666 (0.072,0.0968] Quintile 2 (0.0817,0.113]
South Dakota 2015 0.069882 [0.0472,0.072] Quintile 1 (0.064,0.0743]
Tennessee 2015 0.063807 [0.0472,0.072] Quintile 1 [0.0472,0.064]
Texas 2015 0.060034 [0.0472,0.072] Quintile 1 [0.0472,0.064]
Utah 2015 0.051131 [0.0472,0.072] Quintile 1 [0.0472,0.064]
Vermont 2015 0.150801 (0.146,0.171] Quintile 5 (0.113,0.171]
Virginia 2015 0.067445 [0.0472,0.072] Quintile 1 (0.064,0.0743]
Washington 2015 0.114177 (0.0968,0.122] Quintile 3 (0.113,0.171]
West Virginia 2015 0.069969 [0.0472,0.072] Quintile 1 (0.064,0.0743]
Wisconsin 2015 0.068192 [0.0472,0.072] Quintile 1 (0.064,0.0743]
Wyoming 2015 0.062962 [0.0472,0.072] Quintile 1 [0.0472,0.064]

Supplementary Table S4. Temporal and Quintile Bivariate Effects.

Model Model Parameters
P t -
arameter Estimate (CI)  Prolt]) . X F dF P
Squared
Im(Downs_Rate ~ Year)
Year 0.21 (0.17, 0.25) <2.2E-16 0.2096 1153 1,430 <2.2E-16
Im(Downs_Rate ~ Cannabis_Monthly)
Cannabis, Monthly 2.97 (1.91, 4.03) 8.2E-08 0.0806 30.11 1,331 8.2E-08
Im(Downs_Rate ~ Cannabis_Use_Quintile)
Quintile 5 3.86 (2.45,5.27) 1.2E-07 0.0772 10.01 4,427 9.4E-08
Quintile 4 1.74 (0.41, 3.07) 0.0112
Quintile 3 1.28 (0.28, 2.28) 0.0122
Im(Downs_Rate ~ Cannabis_Use_Dichoto-
mized_Quintile)
Highest Quintile 3.54 (2.19, 4.89) 44E-07 0.0555 26.34 1,430 4.4E-07
Im(Downs_Rate ~ Year * Cannabis_Use_Quintile)
Quintile 5 0.0019 (0.001, 0.002) 7.9E-09 0.2762  33.9 5,426 <2.2E-16
Quintile 3 0.0007 (0.000, 0.001)  0.0015
Im(Downs_Rate ~ Year * Cannabis_Use_Dichoto-
mized_Quintile)
Highest Quintile 3.35(2.15, 4.55) 7.24E-08 0.2596 76.56 2,429 <2.2E-16

Supplementary Table S5. Panel Regression.

Model Model

Instrumental +
- Parame- P-

P-
L d Variabl i I i
agged Variables Parameter Estimate (C.I.) Value LogLik ters Value Value
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All Variables
0 Lags
spreml(ETOPFA_Adj_DS_Rate ~ cigmon * THC_Exposure * Cannabigerol_Exposure * abodalc + anlyr + cocyr + MHY
+5_Races + AdvMatlAge)

THC__Exposure Asian.Am 6.67 (3.2,10.13)  0.00021065.55 phi 02119 NA
3
. 2041.32 (702.49, .
CBG_Exposure Cigarettes 3380.14) 0.0028 psi  0.8193 NA
NHWhite_THC_Ex- . ) . 645.08 (209.04, <2.0E-
posure Cigarettes: Analgesics 1081.12) 0.0037 rho 0.7525 16
HBlack_THC_Ex- -72.67 (-125.14, -
NHBlack_THC_Ex Analgesics 67 (12514, = 1066 lambda -0.3457 0.0002
posure 20.2)
NHAIAN_THC_Ex- . ) 9881.72 (1914.13,
posure Cigarettes: THC.Exposure 17849.3) 0.0151
Hispanic. THC_Ex- Cigarettes: THC.Exposure: Can- 2477.53 (468.35,
: 0.0157
posure nabigerol.Exposure 4486.72)
NHAsian_THC_Ex- Cigarettes: THC.Exposure: Analge- 3166.94 (554.84,
. 0.0175
posure sics 5779.04)
Cigarettes: THC.Exposure: Can- 796.37 (138.72, 0.0176
nabigerol.Exposure: Analgesics 1454.02) '
-2292.51 (-4254.45, -
THC.Exposure 330.57) 0.0220
-738.53 (-1381.3, -
THC.Exposure: Analgesics 38 535(.753)8 3 0.0243
THC.Exposure: Cannabigerol.Expo- -559.68 (-1052.49, -
0.0260
sure 66.86)
THC.Exposure: Cannabigerol.Expo- -180.8 (-342.07, -
. 0.0280
sure: Analgesics 19.53)

Cigarettes: Cannabigerol.Exposure 350.73 (29.16, 672.3) 0.0325
Cigarettes: Cannabigerol.Exposure:
Analgesics

Cauc.Am 21.33 (0.68, 41.98) 0.0429

110.25 (5.14, 215.36) 0.0398

2 Lags - Canna-
binoids
spreml(ETOPFA_Adj_DS_Rate ~ cigmon * THC_Exposure * Cannabigerol_Exposure * abodalc + anlyr + cocyr + MHY
+5_Races + AdvMatlAge)

i : THCE : - 1950. 26.32 .OE
THC_Exposure, 02 garettes: THCExposure: -Can- = 1950.33 (826.32, 4007629 930 phi  3.1E-05 0
nabigerol.Exposure: Analgesics 3074.34) 4
Cigarettes: THC.Exposure: Can-  6076.82 (2538.81, . <2.0E-
BG_E 2 . .
CBG_Exposure, 0 nabigerol. Exposure 961483 0008 psi 0809 ¢
NHWhite_Can_TH THC.Exposure: Cannab}gerol.Expo- -458.76 (-728.03, - 0.0008 tho  -0.6038 2.18E-
CExposure, 0:2 sure: Analgesics 189.5) 06
NHBlack_Can_THC THC.Exposure: Cannabigerol.Expo- -1428.07 (-2278.41, - 0.0010 lambda 07221 <2.0E-
Exposure, 0:2 sure 577.73) 16

NHAIAN_Can_TH Cigarettes: THC.Exposure: Analge- 6976.96 (2808.73,

0.0010
CExposure, 0:2 sics 11145.19)
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His-
21739.52 .
panic_Can_THCEx- Cigarettes: THC.Exposure 39.52 (86559, 0.0011
34823.14)
posure, 0:2
NHA-
-1616.88 (-2608.25, -
sian_Can_THCEXx- THC.Exposure: Analgesics 6 68;;; 5?5)8 > 0.0014
posure, 0:2 ]
THC.Exposure ~5020.66 (8143.21, - 0.0016

1898.11)

Cannabigerol.Exposure

-8.48 (-14.87, -2.09) 0.0093

Hispanic.Am

2.12(0.13,4.11)  0.0370

4 Lags - Canna-
binoids

spreml(ETOPFA_Adj_DS_Rate ~ cigmon * THC_Exposure * Cannabigerol_Exposure * abodalc + anlyr + cocyr + MHY
+5_Races + AdvMatlAge)

' -467.4 (-690.25,-  39E- __ - _ <2.0E-
THC_Exposure, 0:4 Alcohol. Abuse 244.55) 05 2336668 phi 1.61874 16

. Cigarettes: THC.Exposure: Can- 13554 (6435.08, . <2.0E-
CBG_Exposure, 0:4 nabigerol Exposure 20672.92) 0.0002 psi  0.95012 16

HWhi TH i : THC.E : - 267
NHWhite_Can_ Clgall‘ettes C.Exposure C_an 41843 (19646, 6404) 00002 tho 0.26700 NA
CExposure, 0:4 nabigerol.Exposure: Analgesics 8
NHBlack_Can_THC . -68145 (-105449.68, - -
Exposure, 0:4 Cannabigerol. Exposure 30840.32) 0.0003 lambda 011837 NA
NHAIAN_Can_TH THC.Exposure: Cannabigerol.Expo- -3065.6 (-4747.67, - 0.0004
CExposure, 0:4 sure 1383.53) '
His- .
panic_Can_THCEx- THC.Exposure: Cannab.lgerol.Expo— -946.6 (-1472.66, - 0.0004
sure: Analgesics 420.54)
posure, 0:4
NHA-
sian_Can_THCEx- Cannabigerol.Exposure: Analgesics 20840 (-32513.96, - 0.0005
9166.04)
posure, 0:4
. -67542 (-105393.52, -
Analgesics 29690.48) 0.0005
. . . 281220 (121093.88,
Cigarettes: Cannabigerol.Exposure 441346.12) 0.0006
. 911500 (392335.2,
Cigarettes 1430664.8) 0.0006
Cigarettes: Cannabigerol.Exposure: 86662 (36562.44, 0.0007
Analgesics 136761.56) '
. . . 280890 (118435.4,
Cigarettes: Analgesics 443344.6) 0.0007
56718 (19227.12,
THC.E .
C.Exposure 94208.88) 0.0030
. . 17300 (5555.48,
THC.Exposure: Analgesics 20044.52) 0.0039
. . -230270 (-392346.32,
Cigarettes: THC.Exposure 68193.68) 0.0054
Cigarettes: THC.Exposure: Analge- -70893 (-121608, - 0.0061

sics

20178)
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Asian.Am 8.10(2.22,13.98) 0.0076
Cauc.Am 44.00 (10.88, 77.12) 0.0094
Hispanic.Am 6.40 (1.11, 11.69) 0.0164
Median.HH.Income -14.40 (-28.12, -0.68) 0.0394
Supplementary Table S6. Kriged Data.
State 2005 2006 2007 2009 2010 2011 2012 2013 2014
Alaska 14.3 15.8 15.9 16.5 17.2 17.8 18.4 16.2 12.3
Arizona 11.5 11.8 12.4 12.2 13.0 12.8 13.0 13.6 14.6
Arkansas 12.8 12.0 11.8 11.8 12.4 13.7 13.1 12.5 12.5
California 14.1 14.1 14.1 14.4 14.3 14.4 15.7 15.8 15.9
Colorado 20.7 20.1 21.3 21.1 14.8 23.9 22.4 22.6 22.3
Delaware 13.7 13.7 13.2 12.7 12.2 12.5 15.0 14.9 15.2
Florida 13.3 13.1 13.0 13.3 13.7 13.6 13.5 13.1 12.7
Georgia 14.5 16.4 16.7 21.4 21.8 20.9 19.6 16.3 134
Hawaii 12.3 12.7 8.9 10.5 12.1 13.7 15.3 14.2 15.3
Illinois 17.1 13.2 13.0 12.7 17.1 13.3 13.6 13.9 14.2
Indiana 10.9 11.2 12.0 11.6 11.2 11.3 11.5 11.6 13.4
Iowa 17.1 16.1 15.1 13.3 12.0 13.7 13.7 13.5 13.8
Kansas 10.9 10.9 10.9 11.0 115 11.2 10.6 10.8 10.5
Kentucky 13.0 12.4 12.6 8.9 8.2 10.8 13.0 15.3 14.6
Louisiana 16.7 16.7 12.9 11.7 9.9 9.5 11.5 12.4 12.1
Maine 11.6 12.9 12.7 13.7 13.5 12.2 12.8 12.7 115
Maryland 12.8 11.6 11.2 9.6 9.6 10.2 10.0 9.8 9.8
Massachusetts ~ 12.5 12.4 12.7 14.8 17.5 19.7 22.7 25.6 25.6
Michigan 13.1 13.1 13.2 13.1 13.2 12.4 12.7 14.3 13.8
Minnesota 17.1 17.1 14.6 16.5 17.0 17.5 18.9 18.1 17.3
Mississippi 6.7 6.9 7.7 9.5 9.8 9.6 7.6 14.3 13.6
Missouri 14.2 14.2 16.2 14.7 13.1 13.6 13.0 13.7 14.8
Nebraska 16.7 15.0 15.4 19.2 18.3 18.7 18.2 53.3 18.2
Nevada 14.2 14.2 13.9 12.9 12.9 13.7 12.2 11.6 11.7
New Jersey 12.7 11.5 11.9 12.5 11.3 11.8 11.9 11.8 11.2
New Mexico 11.7 11.8 11.9 12.0 10.6 13.2 15.0 13.6 12.8
New York 12.6 12.4 12.3 12.3 12.3 12.4 14.2 13.3 13.0
North Carolina  12.7 12.3 12.1 12.5 12.6 12.7 13.3 13.1 13.0
North Dakota 8.8 9.1 8.0 10.0 114 11.1 11.1 10.5 9.9
Oklahoma 12.9 12.9 11.9 13.1 12.8 12.8 13.1 12.0 11.1
Rhode Island 9.5 10.7 13.7 15.8 17.0 17.3 # 12.8 14.8
South Carolina  10.8 10.8 9.9 8.3 10.8 11.2 11.7 11.7 12.3
Tennessee 13.6 14.2 14.4 14.2 14.6 14.2 14.5 14.9 14.8
Texas 13.6 13.4 13.5 13.6 14.3 14.5 14.5 13.9 13.9
Utah 15.2 14.4 14.6 154 15.5 16.1 16.2 17.3 17.2
Vermont 11.4 114 12.4 13.4 14.0 10.9 10.5 10.6 9.1
Virginia 12.8 14.4 12.9 12.9 12.8 12.6 11.8 12.0 12.8
West Virginia 8.5 8.3 7.3 7.2 8.3 8.0 7.7 6.8 6.2
Wisconsin 13.0 13.0 12.7 124 114 11.2 11.2 10.9 10.7

Supplementary Table S7. Mixed Effects models Including Ethnic Cannabis Exposure.

Parameter Estimate (C.I.)

P-Value
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Additive Model
Ime(Downs_Rate ~ Cigarettes+Alcohol. Abuse+THC.Exposure+Canabigerol. Exposure+Analgesics+Cocaine+4_Races+
Median.HH.Income+5_Races_THC_Exposure, random=~11id, weights = ~ sw)

Asian. THC.Exposure 0.62 (0.61, 0.64) <0.0001
Cauc.THC.Exposure 4.87 (4.67, 5.08) <0.0001
Cocaine 0.33 (0.31, 0.34) <0.0001
Hispanic 0.70 (0.62, 0.78) <0.0001
Alcohol.Abuse 6.62 (5.23, 8.02) <0.0001
NH_Afric. Am 0.16 (0.12, 0.21) <0.0001
NH_Cauc.Am -2.56 (-3.21,-1.91) <0.0001
Cigarettes -1.67 (-1.98, -1.35) <0.0001
Median.HH.Income -0.27 (-0.3, -0.25) <0.0001
Cannabigerol_Exposure -2.10 (2.2, -2.01) <0.0001
Afric. THC.Exposure -3.65 (-3.8, -3.49) <0.0001
NH_Asian.Am -1.34 (-1.38, -1.31) <0.0001

Model Interactive in Drugs
Ime(Downs_Rate ~ Cigarettes*Alcohol. Abuse*THC.Exposure*Canabigerol.Exposure*Analgesics+Cocaine+ 4_Races+
Median.HH.Income+5_Races_THC_Exposure, random=~11id, weights = ~ sw)

Cauc.THC.Exposure 3.80 (3.52, 4.08) <0.0001

Asian. THC.Exposure 0.61 (0.56, 0.65) <0.0001

Hispanic 0.37 (0.29, 0.44) <0.0001

Analgesics 0.27 (0.21, 0.33) <0.0001

Alcohol.Abuse: THC_Exposure 202.56 (149.25, 255.88) <0.0001

Alcohol. Abuse: THC_Exposure: Cannabigerol Exposure 166.89 (122.33, 211.45) <0.0001

Cigarettes: THC_Exposure: Cannabigerol_Exposure 40.72 (27.49, 53.96) <0.0001

Cigarettes 338.49 (195.48, 481.49) <0.0001

Cigarettes: Cannabigerol_Exposure 104.46 (60.12, 148.79) <0.0001

Alcohol.Abuse: Cannabigerol_Exposure 269.86 (139.01, 400.71) 0.0001

Alcohol. Abuse 861.93 (440.79, 1283.06) 0.0001

Cannabigerol_Exposure -17.40 (-27.04, -7.76) 0.0004

THC_Exposure: Cannabigerol_Exposure -6.82 (-9.72, -3.92) <0.0001

Median.HH.Income -0.18 (-0.26, -0.10) <0.0001

NH_Asian.Am -0.23 (-0.31, -0.14) <0.0001

Cigarettes: Alcohol.Abuse -5236.74 (-7159.24, -3314.24) <0.0001

Cigarettes: Alcohol. Abuse: Cannabigerol_Exposure -1626.26 (-2222.8, -1029.72) <0.0001

Cigarettes: Alcohol.Abuse: THC_Exposure -1058.45 (-1299.49, -817.41) <0.0001

Cigarettes: Alcoho.l.Abuse: THC_Exposure: Can- 919,50 (-1122.17, -716.83) <0.0001
nabigerol_Exposure

Afric. THC.Exposure -3.13 (-3.34, -2.91) <0.0001

Model Interactive in Drugs & in Ethnic THC_Exposure
Ime(Downs_Rate ~ Cigarettes*Alcohol.Abuse* THC.Exposure*Cannabigerol.Exposure*Analgesics+Cocaine+ Me-
dian.HH.Income+Cauc.Am.THC.Exposure*Afric.Am. THC.Exposure* Asian.Am.THCExposure+Hispanic. THC.Expo-
sure+AIAN.THC.Exposure, random=~11id, weights = ~ sw)
Cigarettes: THC_Exposure: Cannabigerol Exposure 18.82 (16.82, 20.82) <0.0001
Alcohol. Abuse: THC_Exposure: Cannabigerol_Exposure 153.80 (134.19, 173.42) <0.0001
Cannabigerol_Exposure 2.80 (2.39, 3.21) <0.0001
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Alcohol. Abuse: THC_Exposure 381.38 (315.58, 447.17) <0.0001

Hispanic 0.46 (0.36, 0.57) <0.0001

NH_Cauc.Am 1.88 (1.39, 2.38) <0.0001

Cocaine 0.14 (0.1, 0.17) <0.0001

Cigarettes: Cannabigerol_Exposure 14.74 (8.88, 20.60) <0.0001

Cauc. THC.Exposure 11.09 (5.16, 17.02) 0.0003

Cigarettes 34.81 (13.74, 55.88) 0.0013

Cauc. THC.Exposure: Asian. THC.Exposure 5.47 (1.71,9.22) 0.0045

Analgesics -0.08 (-0.15, -0.01) 0.0304

Asian. THC.Exposure -2.28 (-4.25,-0.31) 0.0238

Afric. THC.Exposure: Asian. THC.Exposure -4.52 (-7.77, -1.28) 0.0065

Afric. THC.Exposure -9.18 (-14.21, -4.15) 0.0004

Cauc. THC.Exposure: Afric. THC.Exposure -0.51 (-0.7,-0.31) <0.0001

THC_Exposure -9.67 (-12.89, -6.44) <0.0001

Cauc.THC.Exposure: Afric. THC.Exposure: 10.25 (1032, -0.17) <0.0001
Asian. THC.Exposure

Cigarettes: Alcohol.Abuse -1018.79 (-1301.96, -735.63) <0.0001

Cigarettes: Alcohol.Abuse: Cannabigerol_Exposure -375.33 (-455.41, -295.25) <0.0001

THC_Exposure: Cannabigerol_Exposure -5.11 (-6.18, -4.03) <0.0001

Alcohol. Abuse -52.69 (-63.1, -42.28) <0.0001

Cigarettes: Alcohol.Abuse: THC_Exposure -1204.10 (-1434.36, -973.83) <0.0001

Cigarettes: Alcohol.Abuse: THC_Exposure: Can-
nabigerol_Exposure

Abbreviations: iid - independent identically distributed, 5 Races - NH Caucasian-American, NH African American, Hispanic,
Asian American and American Indian, Alaska Native.

-639.23 (-709.47, -568.99) <0.0001

Supplementary Table S8. : Linear Regression of Mulitvariable Adjustment for Cannabis Legal
Status.

Term Parameters Model Parameters
Estimate (C.1.) P-Value Parameter Value

Model and Term

Legal Status

Additive Cannabinoids
Im(Downs_Rate ~ Cigarettes+Alcohol. Abuse+ THC.Exposure+Cannabigerol. Exposure+Analgesics+Cocaine+4_Races+ Me-
dian.HH.Income+Status, weights = sw)
sNHWhite + asinh(sNHBlack) + asinh(sHispanic) + asinh(sNHAsian) + asinh(sMHY) + Status

Median Household Income 0.87 (0.665, 1.07) 8.31E-16 Adj R S5qu. 0.626
Status - Decriminalised 0.39 (0.176, 0.611) 4.18E-04 F 46.12
Status - Medical 0.38 (0.0659, 0.697) 1.80E-02 dF 13, 337
THC.Exposure 0.37 (0.08, 0.664) 1.27E-02 S.D. 0.0473
NHBlack 0.34 (0.211, 0.458) 1.65E-07 p 9.35E-67
Analgesics 0.27 (0.134, 0.403) 1.03E-04
Alcoholism 0.26 (0.157, 0.359) 8.25E-07
Hispanic 0.24 (0.0816, 0.398) 3.07E-03
Cigarettes 0.21 (0.061, 0.348) 5.37E-03
Cocaine -0.3 (-0.445, -0.149) 9.69E-05
Asian -0.48 (-0.84, -0.125) 8.24E-03
CBG.Exposure -0.49 (-0.823, -0.16) 3.79E-03

Status - Legal -1.05 (-75.8, 73.7) 9.78E-01
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Interactive Cannabinoids

Im(Downs_Rate ~ Cigarettes*Alcohol. Abuse*THC.Exposure*Cannabigerol. Exposure+Analgesics+Cocaine+4_Races+ Me-

dian.HH.Income+Status, weights = sw)

NHWhite: NHBlack: Hispanic: Asian 43.7 (37.9, 49.5) 3.22E-38 Adj R Squ. 0.8601
NHBIlack: Hispanic: Asian 36.7 (32.3, 41) 2.45E-45 F 77.87
NHWhite: NHBlack: Asian 21.9 (18.6, 25.2) 3.04E-31 dF 28, 322
NHWhite: Hispanic: Asian 21.9 (18.4,25.4) 1.10E-28 S.D. 0.0289

NHBIlack: Asian 18.8 (16, 21.5) 3.03E-33 P 9.74E-126
Hispanic: Asian 15 (12.2,17.8) 1.23E-22
NHWhite: Asian 13.7 (11.4, 16) 1.18E-26
NHWhite: NHBlack: Hispanic 11.9 (10.3, 13.6) 2.56E-35
NHBIlack: Hispanic 11.1 (9.79, 12.5) 1.14E-43
Asian 8.96 (7.44, 10.5) 4.56E-26
NHBlack 5.43 (4.67, 6.19) 3.03E-35
NHWhite: NHBlack 4.97 (4.09, 5.85) 1.52E-24
NHWhite: Hispanic 4.33 (3.52, 5.15) 3.92E-22
Hispanic 3.64 (2.94, 4.35) 4.03E-21
NHWhite 2.61 (2.15, 3.07) 9.54E-25
Status - Medical 247 (2.13,2.81) 2.00E-36
CBG.Exposure 0.65 (0.414, 0.886) 1.17E-07
Cigarettes: CBG.Exposure 0.52 (0.052, 0.994) 2.96E-02
Analgesics 0.5 (0.373, 0.618) 3.07E-14
Status - Decriminalised 0.42 (0.263, 0.577) 2.60E-07
Cigarettes: THC.Ezf;)sure: CBG.Expo- 0.39 (0.165, 0.609) 6.77E-04
Median Household Income 0.29 (0.0792, 0.491) 6.80E-03
Cigarettes -0.26 (-0.489, -0.0392) 2.15E-02
Cigarettes: THC.Exposure -0.39 (-0.795, 0.0124) 5.74E-02
Cocaine -0.4 (-0.556, -0.249) 4.57E-07
Cigarettes: Alcoholism -0.41 (-0.486, -0.33) 1.15E-21
Alcoholism: CBG.Exposure -0.95 (-1.07, -0.819) 5.40E-38
Status - Legal -1.65 (-47.4, 44.1) 9.44E-01

Dichotomous Legal Status

Additive Cannabinoids

Im(Downs_Rate ~ Cigarettes+Alcohol. Abuse+ THC.Exposure+Cannabigerol. Exposure+Analgesics+Cocaine+4_Races+ Me-

dian.HH.Income+ Dichotomized.Status, weights = sw)

Median Household Income 0.87 (0.666, 1.07) 6.37E-16 Adj R Squ. 0.6285
Dichotomous Status - Liberal 0.39 (0.212, 0.567) 2.05E-05 F 54.83
THC.Exposure 0.38 (0.0965, 0.653) 8.45E-03 dF 11, 339
NHBlack 0.33 (0.212, 0.457) 1.52E-07 S.D. 0.0472
Analgesics 0.27 (0.149, 0.383) 1.06E-05 P 1.74E-68
Alcoholism 0.26 (0.158, 0.357) 5.52E-07
Hispanic 0.24 (0.0851, 0.392) 2.42E-03
Cigarettes 0.21 (0.0624, 0.348) 4.98E-03
Cocaine -0.3 (-0.435, -0.156) 3.99E-05
Asian -0.49 (-0.827, -0.144) 5.48E-03
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CBG.Exposure -0.49 (-0.813, -0.174) 2.55E-03

Interactive Cannabinoids

Im(Downs_Rate ~ Cigarettes*Alcohol. Abuse*THC.Exposure*Cannabigerol. Exposure+Analgesics+Cocaine+4_Races+ Me-
dian.HH.Income+ Dichotomized.Status, weights = sw)

NHWhite: NHBlack: Hispanic: Asian 42.2 (35.6, 48.7) 2.13E-30 Adj R Squ. 0.8216
NHBIlack: Hispanic: Asian 33 (28.2, 37.8) 1.30E-33 F 65.45
NHWhite: Hispanic: Asian 22.7 (18.9, 26.6) 2.01E-26 dF 25, 325
NHWhite: NHBlack: Asian 21.8 (18, 25.5) 3.81E-25 S.D. 0.0327

NHBIlack: Asian 17.7 (14.7, 20.8) 3.65E-25 P 5.23E-111
Hispanic: Asian 16.2 (13.3,19.2) 2.47E-23
NHWhite: Asian 13.7 (11.1, 16.3) 6.83E-22
NHWhite: NHBlack: Hispanic 11.4 (9.52,13.3) 1.80E-27
NHBlack: Hispanic 9.88 (8.39, 11.4) 9.79E-32
Asian 8.24 (6.55, 9.93) 2.74E-19
NHBIlack 5.16 (4.31, 6.01) 1.77E-27
NHWhite: NHBlack 4.88 (3.89, 5.86) 7.00E-20
NHWhite: Hispanic 4.74 (3.83, 5.64) 1.01E-21
Hispanic 4.45 (3.68, 5.23) 3.50E-25
NHWhite 2.54 (2.01, 3.06) 5.10E-19
Cigarettes: Alcoholism: THC.Exposure 1.13 (0.864, 1.39) 1.17E-15
CBG.Exposure 0.96 (0.703, 1.21) 7.96E-13
Dichotomous Status - Liberal 0.82 (0.663, 0.974) 6.20E-22
Median Household Income 0.69 (0.495, 0.89) 2.77E-11
Analgesics 0.61 (0.482, 0.746) 5.19E-18
Alcoholism: THC.Exposure -0.26 (-0.505, -0.00826) 4.29E-02
Cigarettes: CBG.Exposure -0.26 (-0.435, -0.0837) 3.93E-03
Alcoholism: CBG.Exposure -0.52 (-0.808, -0.238) 3.51E-04
Cocaine -0.66 (-0.778, -0.539) 1.49E-23
Cigarettes: Alcoholism: CBG.Exposure -1.13 (-1.51, -0.746) 1.34E-08

Dependent Variable is the Down Syndrome rate.
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Log (Downs Syndrome Rate) Corrected for ETOPFA Estimates
Data: NBDPN, CDC
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Supplementary Figure S1. Map graph of the logarithm of the Down syndrome rate corrected for
estimates of the early termination of pregnancy for anomaly (ETOPFA) rate.
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Supplementary Figure S2. Down syndrome rate across USA over time as a panelled and facetted
scatterplot in alphabetical order.
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Downs Syndrome Rates Across USA Over Time - GeoFacetted by State
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Supplementary Figure S3. Down syndrome rate across USA over time as a geospatial panelled
geofacetted scatterplot with each state in approximately its correct spatial location.
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Supplementary Figure S4. ETOPFA-corrected Down syndrome rate across USA over time as a ge-
ospatial panelled geofacetted scatterplot with each state in approximately its correct spatial location.
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Mean Near Daily Cannabis Use Rates After Correctiol Cannabis Exposure in the First Trimester
for the US Population Age Structure Data Source: NBDPN, CDC
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Supplementary Figure S5. (A) Near daily cannabis use in pregnancy in NSDUH survey and (B)
cannabis exposure in first trimester.
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Supplementary Figure S6. Scatterplot of the effect of registry case ascertainment on the reported
Down syndrome case rate.
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Corrgram - Relationships of Downs Syndrome to Selected Drug Exposures & Maternal Age
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Supplementary Figure S7. Corrgram correlogram of the Down syndrome rate by selected drug ex-
posures and maternal ages.
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Corrgram - Relationships of Downs Syndrome to Selected Cannabinoid Exposure
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Supplementary Figure S8. Corrgram correlogram of the Down syndrome rate by estimates of se-
lected cannabinoid exposures.
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Supplementary Figure S9. Corrgram correlogram of the Down syndrome rate by selected ethnic

prevalences.
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Log (Downs Syndrome Rate), Kriged Data
Data: NBDFN, CDC
2005 2008 2007

Supplementary Figure S10. Map graph of the logarithm of the kriged Down syndrome rate.

Geospatial Interstate Links, USA (blue) and

Additonal Links After Eliding Hawaii and Alaska (Conceptually) (in red) - Queen Weights Geospatial Interstate Links, - Queen Weights, USA

Supplementary Figure S11. (A) edited and (B) final interstate geospatial links which comprise the
sparse spatial weights matrix used in all geospatial regressions.



