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eMethods. Additional details on data source and participants, measures, and analysis. 

Data Source and Participants 

The current study uses data from the 2023 Monitoring the Future study (MTF), an annual cross-sectional nationally representative 
classroom-based survey of US youth that uses a complex multistage sampling design. In 2023, there were 11,282 total 12th grade 
students enrolled at participating MTF schools, of which 9,619 students were expected for participation because their classroom was 
selected to take part in the study. Among the 7,604 non-absent survey completers (79.1% response rate), 2,533 were randomly 
assigned to receive delta-8-THC use questions. After excluding 347 students with past-12-month delta-8-THC or marijuana use 
missing data, the final analytic sample had 2,186 students (see eFigure 2).  

Measures 

Participants reported the number of occasions they used delta-8-THC and marijuana in the past 12-months in separate questions with 
forced choice response options (0, 1-2, 3-5, 10-19, 20-39, and 40+ occasions); questions were based on MTF assessments of past-year 
use of other substances that have been successfully used extensively in prior MTF years. As this was the first time MTF assessed 
delta-8-THC, students were randomly assigned 1:1 to receive one of two delta-8-THC questions, asking on how many occasions they 
had taken, “…delta 8 THC to get high?” or “…delta-8 to get high? It comes from hemp and is put in gummies or is vaped.” Because 
prevalence estimates for the two questions did not significantly differ (11.0%[95%CI:7.8 to 14.2] and 11.7%[95%CI:8.4 to 15.0], 
respectively), the two random subsamples of the overall analytic sample of 2,186 students were combined for analyses.  

Demographic factors were measured using separate self-report items with forced choice response options assessing sex (male, female, 
other sex or prefer not to answer), race/ethnicity (Hispanic [Chicano, Cuban, Puerto Rican, other Hispanic], Asian American, White, 
Multiracial [more than one race/ethnicity selected], and all other race/ethnicities [American Indian, Native Hawaiian, Middle 
Eastern]), and parental education (college education, no college education).  Census region (West, South, Northeast, Midwest) and 
cannabis policy variables were classified for each student based on the state where their school was located. State-level delta-8-THC 
policies were coded as having regulations (i.e., state has regulations that either ban or restrict the sale of delta-8-THC products in some 
form) vs. no delta-8-THC legislation at all. State-level policies for adult-use marijuana were coded as legal vs. not legal. Policy 
exposure variables were classified as of January 1st, 2023 (6 weeks before data collection commenced). Cannabis policies were 
identified based on information available from state government agency websites (e.g., health departments and cannabis control 
bureaus), including legislative text and government memorandums; eTable 1 provides details on state policy classifications and eTable 
2 provides sources used to derive classifications. 

Analysis 

When examining the association of each correlate (sex, race/ethnicity, parental education, census region, state-level delta-8-THC 
policies, state-level marijuana legalization) with delta-8-THC and marijuana use, we used the category with the largest N as the 
reference group. Models adjusted for individual-level sociodemographic factors (sex, race/ethnicity, and parental education). We did 
not mutually adjust for census region, state-level delta-8-THC policies, and state-level cannabis legalization in the same models given 
high collinearity.  For categorical exposure variables with 3+ groups, we also identified cases in which a paring of two non-referent 
groups from the initial analysis differed based on outcome prevalence estimates with non-overlapping 95% CIs.
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eFigure 1. Images of Example Delta-8-THC Products and Marketing  
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eFigure 2. Consort Diagram 
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eTable 1. State-Level Policy Classifications for Delta-8-THC and Adult-Use Marijuana Legalization 

State 
Delta-8 
Regulation as of 
1/1/23a 

Delta-8 
Regulation as of 
1/1/22b 

Adult-Use 
Marijuana as of 
1/1/23a 

Adult-Use 
Marijuana as of 
1/1/22b 

Included in 
2023 MTF 
Surveyc 

Census-
Region 

Alabama Not Regulated Not Regulated Not Legal Not Legal Yes South 
Alaska Banned Banned Legal Legal No West 
Arizona Not Regulated Not Regulated Legal Legal Yes West 
Arkansas Not Regulated Not Regulated Not Legal Not Legal No South 
California Regulated Regulated Legal Legal Yes West 
Colorado Banned Banned Legal Legal No West 
Connecticut Regulated Regulated Legal Legal No Northeast 
Delaware Banned Banned Not Legal Not Legal No Northeast 
Florida Not Regulated Not Regulated Not Legal Not Legal Yes South 
Georgia Not Regulated Not Regulated Not Legal Not Legal Yes South 
Hawaii Banned Regulated Not Legal Not Legal No West 
Idaho Banned Banned Not Legal Not Legal No West 
Illinois Not Regulated Not Regulated Legal Legal Yes Midwest 
Indiana Not Regulated Not Regulated Not Legal Not Legal Yes Midwest 
Iowa Regulated Regulated Not Legal Not Legal No Midwest 
Kansas Regulated Regulated Not Legal Not Legal No Midwest 
Kentucky Not Regulated Not Regulated Not Legal Not Legal Yes South 
Louisiana Regulated Regulated Not Legal Not Legal Yes South 
Maine Not Regulated Not Regulated Legal Legal Yes Northeast 
Maryland Regulated Not Regulated Not Legal Not Legal No South 
Massachusetts Banned Not Regulated Legal Legal No Northeast 
Michigan Regulated Regulated Legal Legal Yes Midwest 
Minnesota Not Regulated Not Regulated Not Legal Not Legal Yes Midwest 
Mississippi Not Regulated Not Regulated Not Legal Not Legal No South 
Missouri Not Regulated Not Regulated Legal Not Legal Yes Midwest 
Montana Banned Banned Legal Legal Yes West 
Nebraska Not Regulated Not Regulated Not Legal Not Legal No Midwest 
Nevada Banned Banned Legal Legal No West 
New Hampshire Not Regulated Not Regulated Not Legal Not Legal No Northeast 
New Jersey Not Regulated Not Regulated Legal Legal No Northeast 
New Mexico Not Regulated Not Regulated Legal Legal No West 
New York Banned Banned Legal Legal Yes Northeast 
North Carolina Not Regulated Not Regulated Not Legal Not Legal Yes South 
North Dakota Banned Banned Not Legal Not Legal No Midwest 
Ohio Not Regulated Not Regulated Not Legal Not Legal Yes Midwest 
Oklahoma Not Regulated Not Regulated Not Legal Not Legal Yes South 
Oregon Banned Not Regulated Legal Legal Yes West 
Pennsylvania Not Regulated Not Regulated Not Legal Not Legal Yes Northeast 
Rhode Island Banned Banned Legal Not Legal No Northeast 
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State 
Delta-8 
Regulation as of 
1/1/23a 

Delta-8 
Regulation as of 
1/1/22b 

Adult-Use 
Marijuana as of 
1/1/23a 

Adult-Use 
Marijuana as of 
1/1/22b 

Included in 
2023 MTF 
Surveyc 

Census-
Region 

South Carolina Not Regulated Not Regulated Not Legal Not Legal Yes South 
South Dakota Regulated Not Regulated Not Legal Not Legal No Midwest 
Tennessee Not Regulated Not Regulated Not Legal Not Legal Yes South 
Texas Not Regulated Not Regulated Not Legal Not Legal Yes South 
Utah Banned Banned Not Legal Not Legal No West 
Vermont Banned Banned Legal Legal Yes Northeast 
Virginia Regulated Not Regulated Legal Legal No South 
Washington Banned Banned Legal Legal Yes West 
Washington, D.C. Not Regulated Not Regulated Legal Legal No South 
West Virginia Not Regulated Not Regulated Not Legal Not Legal Yes South 
Wisconsin Not Regulated Not Regulated Not Legal Not Legal Yes Midwest 
Wyoming Not Regulated Not Regulated Not Legal Not Legal No West 

aStates with regulations prior to January 1, 2023 were included in the primary analysis. 
bStates with regulations prior to January 1, 2022 were included in the sensitivity analysis. 
cReports whether state was included in 2023 MTF survey (and thus included in the current study). 
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eTable 2. Sources of State Policy Classifications for States with Delta-8-THC and/or Adult-Use Marijuana Legalization by January 1st, 2023  
State Delta-8-THC Policy Sourcea Marijuana Legalization Sourceb 

Alaska Senate Bill 27 Ballot Measure 2 (FAQ from Div. of Public Health) 
Arizona n/a Proposition 207 
California Assembly Bill 45 Proposition 64 
Colorado Memo from Dept. of Health Amendment 64 
Connecticut Attorney General Press Release Senate Bill 1201 
Delaware Title 16 n/a 
Hawaii Dept. of Health Rules Chapter 11-850 n/a 
Idaho House Bill 126 n/a 
Illinois n/a House Bill 1438 

Iowa 
Dept. of Health and Human Services Consumable Hemp Program 
Iowa Code Chapter 204 
Iowa Administrative Code 641, Chapter 156 

n/a 

Kansas Attorney General opinion n/a 

Louisiana House Bill 640 
House Bill 758 

n/a 

Maine n/a LD 1719 
Maryland Senate Bill 788 n/a 
Massachusetts Memo from Dept. of Agriculture Cannabis Control Commission Legislation  

Michigan House Bill 4517 
Statement Cannabis Regulatory Agency 

Michigan Regulation and Taxation of Marihuana Act 

Missouri n/a FAQs from Dept. of Health 
Montana State Controlled Substances List FAQs from Cannabis Control Division 
Nevada Senate Bill 49 Recreational Marijuana in Nevada Fact Sheet 
New Jersey n/a Cannabis Regulatory Commission Information 
New Mexico n/a Cannabis Regulation Act 
New York Press Release Office of Cannabis Management Marihuana Regulation & Taxation Act 
North Dakota House Bill 1045 n/a 

Oregon House Bill 3000 
Control, Regulation, and Taxation of Marijuana and Industrial 
Hemp Act 

Rhode Island House Bill 5151 Rhode Island Cannabis Act 
South Dakota House Bill 1292 n/a 
Utah Senate Bill 105 n/a 

Vermont 
Statement from Agency of Agriculture Food and Markets 

H.511 
S.54 
Cannabis Control Board Laws, Rules, and Regulations 

Virginia Press Release from Dept. of Agriculture and Consumer Services Virginia Cannabis Control Authority FAQ 
Washington Policy Statement Liquor and Cannabis Board Initiative 501 Information from the Liquor and Cannabis Board 
Washington, D.C. n/a Initiative 71 

aCross-checked with https://cbdoracle.com/news/policy/delta-8-thc-legal/  bCross-checked with https://www.ncsl.org/civil-and-criminal-justice/cannabis-overview 
and https://alcoholpolicy.niaaa.nih.gov/cannabis-policy-topics/recreational-use-of-cannabis-volume-1/104  

https://www.akleg.gov/basis/Bill/Text/32?Hsid=SB0027A#:%7E:text=SB%2027%3A%20%22An%20Act%20relating,providing%20for%20an%20effective%20date.%22&text=01%20AS%2003.05.,as%20provided%20in%20AS%2003.05
https://health.alaska.gov/dph/director/pages/marijuana/facts.aspx
https://www.azcourts.gov/prop207
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=202120220AB45
https://www.courts.ca.gov/prop64.htm
https://www.denvergov.org/files/assets/public/v/1/public-health-and-environment/documents/phi/dehs_mfdfd_industrialhemp_delta8_notice_cdphe_logo_051421.pdf
https://cannabis.colorado.gov/legal-marijuana-use-in-colorado
https://portal.ct.gov/AG/Press-Releases/2023-Press-Releases/Attorney-General-Tong-Announces-Crackdown-on-Illegal-Sale-of-Delta8-THC#:%7E:text=In%20Connecticut%2C%20any%20product%20exceeding,3%20percent%20THC
https://www.cga.ct.gov/2021/BA/PDF/2021SB-01201-R02SS1-BA.PDF
https://delcode.delaware.gov/title16/title16.pdf
https://health.hawaii.gov/medicalcannabis/files/2022/05/Chapter-11-850-Hawaii-Administrative-Interim-Rules-Effective-April-29-2022.pdf
https://legislature.idaho.gov/wp-content/uploads/sessioninfo/2021/legislation/H0126.pdf
https://www2.illinois.gov/IISNews/20242-Summary_of_HB_1438__The_Cannabis_Regulation_and_Tax_Act.pdf
https://hhs.iowa.gov/programs/programs-and-services/consumable-hemp
https://www.legis.iowa.gov/docs/code/204.pdf
https://www.legis.iowa.gov/docs/iac/agency/09-20-2023.641.pdf#page=1441
https://cbdoracle.com/wp-content/uploads/2023/10/Kansas-Attorney-General-Opinion-Unlawful-Hemp-Products.pdf
https://legiscan.com/LA/text/HB640/2021
https://www.legis.la.gov/Legis/ViewDocument.aspx?d=1287041
https://www.maine.gov/dafs/ocp/adult-use
https://mgaleg.maryland.gov/mgawebsite/legislation/details/sb0788?ys=2022RS
https://www.mass.gov/doc/delta-8-thc/download
https://masscannabiscontrol.com/know-the-laws/
https://legiscan.com/MI/text/HB4517/2021
https://www.michigan.gov/cra/resources/consumer-connection/delta-8-information
https://www.legislature.mi.gov/documents/mcl/pdf/mcl-Initiated-Law-1-of-2018.pdf
https://health.mo.gov/safety/cannabis/faqs-general.php#timeline
https://leg.mt.gov/bills/mca/title_0500/chapter_0320/part_0020/section_0220/0500-0320-0020-0220.html
https://mtrevenue.gov/cannabis/faqs/
https://ccb.nv.gov/wp-content/uploads/2022/10/delta-8-flyer-Oct-2022.pdf
https://www.leg.state.nv.us/Division/Research/Publications/Factsheets/RecreationalMarijuana.pdf
https://www.nj.gov/cannabis/adult-personal/
https://www.nmlegis.gov/Sessions/19%20Regular/bills/house/HB0356FHS.PDF
https://cannabis.ny.gov/news/cannabis-control-board-approves-regulations-cannabinoid-hemp-program
https://cannabis.ny.gov/marihuana-regulation-and-taxation-act-mrta
https://legiscan.com/ND/text/1045/id/2362117
https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB3000/Enrolled
https://www.oregon.gov/olcc/marijuana/documents/measure91.pdf
https://www.oregon.gov/olcc/marijuana/documents/measure91.pdf
https://legiscan.com/RI/text/H5151/id/2038891
http://webserver.rilin.state.ri.us/PublicLaws/law22/law22032.htm
https://mylrc.sdlegislature.gov/api/Documents/234109.pdf
https://le.utah.gov/%7E2019/bills/static/SB0105.html
https://agriculture.vermont.gov/hemp-program/manufacture-delta-8-thc-or-its-use-hemp-products-permitted-under-vermont-hemp-program
https://legislature.vermont.gov/Documents/2018/Docs/ACTS/ACT086/ACT086%20As%20Enacted.pdf
https://ccb.vermont.gov/sites/ccb/files/documents/ACT164%20As%20Enacted_1.pdf
https://ccb.vermont.gov/laws-rules-and-regulations
https://www.vdacs.virginia.gov/press-releases-220630-retail-sale-of-thc-infused-edibles.shtml
https://www.cca.virginia.gov/faqs/General_Information
https://lcb.wa.gov/sites/default/files/publications/rules/Statements/Conformed%20THC%20Isomers%20Policy%20Statement%2004282021.pdf
https://lcb.wa.gov/education/know-the-law-cannabis
https://mayor.dc.gov/sites/default/files/dc/sites/mayormb/release_content/attachments/I71QA.pdf
https://cbdoracle.com/news/policy/delta-8-thc-legal/
https://www.ncsl.org/civil-and-criminal-justice/cannabis-overview
https://alcoholpolicy.niaaa.nih.gov/cannabis-policy-topics/recreational-use-of-cannabis-volume-1/104
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eTable 3. Distribution of number of occasions used delta-8-THC and marijuana use among youth who 
reported past 12-month use 

Number of Occasions Used in Past 12-months Delta-8-THC Use 
Column % (95%CI)a 

Marijuana Use  
Column % (95%CI)b 

1 to 2 times 31.9 (24.6 to 39.2) 28.3 (23.9 to 32.6) 
3 to 5 times 21.9 (16.1 to 27.7) 13.4 (16.9 to 3.5) 
6 to 9 times 10.8 (5.7 to 16.0) 8.7 (6.4 to 11.0) 
10 to 19 times 10.5 (5.4 to 15.5) 12.5 (7.4 to 17.6) 
20 to 39 times 8.1 (4.5 to 11.6) 9.0 (6.4 to 11.7) 
40+ times 16.8 (11.0 to 22.6) 28.0 (24.4 to 31.7) 

aIncludes n=295 participants who reported using delta-8-THC at least once in the past 12 months 
bIncludes n=651 participants who reported using marijuana use at least once in the past 12 months 
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eTable 4. Policy Correlates of Delta-8-THC and Marijuana Use in US 12th Graders in 2023: Stricter Cutoff for Date of Regulation (n=2,186) 
 Past 12-month Delta-8 Use Past 12-month Marijuana Use 
 Row % (95%CI) 

(weighted) 
Risk Difference 

(95%CI) 
Row % (95%CI) 

(weighted) 
Risk Difference 

(95%CI) 
Legal Status of Adult-Use Marijuana     

Marijuana not legal  14.1 (10.5 to 17.7) Reference 29.4 (25.5 to 33.3) Reference 
Marijuana legala 7.3 (4.4 to 10.1) -6.9 (-11.5 to -2.3) 32.0 (24 to 39.9) 2.6 (6.3 to 11.5) 

Legal Status of Delta-8-THC     
Delta-8-THC regulatedb 5.7 (2.9 to 8.5) -8.5 (-12.7 to -4.2) 30.8 (22.2 to 39.4) 0.6 (-8.9 to 10.1) 
No delta-8-THC legislation 14.2 (11.0 to 17.4) Reference 30.2 (26.1 to 34.3) Reference 

aStates with adult-use marijuana legalization prior to January 1st, 2022: Arizona, California, Illinois, Maine, Michigan, Montana, New York, Oregon, Vermont, 
Washington 

bStates where Delta-8-THC was regulated prior to January 1st, 2022: California, Louisiana, Michigan, Montana, New York, Vermont, Washington 
 



© 2024 American Medical Associa�on. All rights reserved. 

 
 
eTable 5. Association of Delta-8-THC Policy with Delta-8-THC and Marijuana Use in US 12th Graders in 2023: Three-level policy variable 
(n=2,186) 
 Past 12-month Delta-8 Use Past 12-month Marijuana Use 
 Row % (95%CI) 

(weighted) 
Risk Difference 

(95%CI) 
Row % (95%CI) 

(weighted) 
Risk Difference 

(95%CI) 
Legal Status of Delta-8-THC     

Banneda 5.3 (0.4 to 10.2) -9.1 (-15.0 to -3.2) 34.9 (25.6 to 44.2) 4.6 (-5.6 to 14.8) 
Restrictedb 6.1 (2.8 to 9.3) -8.3 (-12.3 to -3.6) 27.6 (17.6 to 37.5) -2.7 (-13.5 to 8.1) 
No Legislationc 14.4 (11.1 to 17.6) Reference 30.3 (26.1 to 34.5) Reference 

aMTF-included states where delta-8-THC was banned prior to January 1st, 2023: Montana, New York, Oregon, Vermont, Washington; includes 14.5%(95%CI: 2.1-
26.9) of full sample. 
bMTF-included states where delta-8-THC was restricted prior to January 1st, 2023: California, Louisiana, Michigan; includes 20.3%(95%CI: 3.3-37.3) of full sample. 
cMTF-included states with no delta-8-THC legislation prior to January 1st, 2023: Alabama, Arizona, Florida, Georgia, Illinois, Indiana, Kentucky, Louisiana, Maine, 
Minnesota, Missouri, North Carolina, Ohio, Oklahoma, Pennsylvania, South Carolina, Tennessee, Texas, West Virginia, Wisconsin; includes 65.2%(95%CI: 49.5-
81.0) of full sample.  
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