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Abstract 
Introduction: In 2016, California enacted a law (T21) prohibiting tobacco product sales to individuals under 21 years of age. Given tobacco use 
disparities among sexual minority (SM) youth, this study investigated whether California’s T21 law was differentially associated with changes in 
tobacco use for SM and non-SM adolescents. 
Aims and Methods: Secondary analyses of California Healthy Kids Survey data from 2013–2014 to 2018–2019 for 7th, 9th, and 11th graders (N 
= 2 229 401).
Results: Multilevel mixed-effects logistic regression analyses showed that SM students were more likely than non-SM students to report past-
30-day and lifetime cigarette (odds ratio (OR) = 2.47; OR = 2.37), e-cigarette (OR = 1.21; OR = 1.10), smokeless tobacco use (OR = 1.95; OR 
= 1.56), and use of any tobacco product (OR = 1.94; OR = 1.61). Among SM youth, T21 was associated with significant reductions in lifetime 
e-cigarette use (OR = 0.66), and lifetime use of any tobacco products (OR = 0.75). These decreases generally were greater than or equivalent 
to those observed for non-SM youth. For 30-day e-cigarette and any tobacco use, SM youth showed no significant increases, whereas non-SM 
youth showed significant increases (OR = 1.06; OR = 1.11) following T21. T21 was associated with smaller increases in lifetime cigarette use (OR 
= 1.34), and larger increases for past-30-day and lifetime smokeless tobacco use (OR = 1.34; OR = 1.28) among SM students, to those observed 
for non-SM students.
Conclusions: California’s T21 policy may help reduce tobacco use disparities among SM students who are more at risk for tobacco use than 
their non-SM peers.
Implications: Research on associations of T21 laws with tobacco use among sexual minority (SM) adolescents is lacking. The potential for un-
intended consequences of T21 for these adolescents raises concerns about increased health disparities. Importantly, our study generally found 
California’s T21 was associated with reductions in tobacco use among SM students that were equivalent to or greater than those for non-SM 
students. Future research should investigate whether T21 laws and similar policies have differential effects for other marginalized groups and, if 
so, identify mechanisms that can be targeted in prevention efforts.

Introduction
The 2020 National Youth Tobacco Survey indicates that 
past-30-day tobacco use prevalence among adolescents is 
16% overall and 24% for high school students.1,2 Prevalence 
of tobacco and nicotine use among sexual minority (SM) 
adolescents (eg, lesbian, gay, bisexual) is about twice that 
of their non-SM counterparts.3 Given the adverse effects of 
tobacco use and that 90% of adult users initiate during ad-
olescence,1 prevention of tobacco use by youth is a public 
health priority, especially for higher-risk adolescents. In 2016, 
California was among the first states to raise the minimum 
legal sales age for tobacco, including e-cigarettes, to 21 years 
through the Tobacco 21, or “T21” law.4

Early evidence suggests that the California T21 law is asso-
ciated with decreased tobacco sales to underage purchasers,5 
overall reductions in cigarette sales,6 and reductions in 

tobacco use by adolescents,7 although these latter findings 
have been mixed and differences have been found across ra-
cial and ethnic groups. However, a knowledge gap remains re-
garding the law’s impact on SM adolescents.5,8,9 Despite the o-
verall effectiveness of population-level efforts for tobacco use 
prevention among youth, policymakers should consider how 
policies such as T21 may contribute to increased disparities in 
tobacco use among SM adolescents.3,10

Although SM youth are at higher risk for tobacco use than 
non-SM youth, they largely have been neglected in tobacco 
policy studies.11 Moreover, there are reasons to expect that 
policies such as T21 may be less effective or even counter-
effective for SM youth. Research suggests that tobacco 
control policies may produce unintended consequences by 
increasing stigma for SM who smoke and contend with ex-
perienced discrimination at the interpersonal, institutional, 
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and structural levels.12,13Following the minority stress frame-
work, increased stigma may lead to chronic stress,14,15 which 
can prompt coping responses, including tobacco use. In ad-
dition, stigmatization may lead to reactance, resulting in 
smaller policy impacts or even adverse effects. As a result, 
T21 may contribute to increased tobacco-related disparities. 
This study investigated the association of California’s T21 
law with tobacco use among SM and non-SM students. We 
hypothesized that, compared with non-SM students, students 
identifying as SM would be more likely to use tobacco 
products. We further hypothesized that T21 would be associ-
ated with smaller reductions or even increases in tobacco use 
among SM youth.

Methods
Study Sample
This study was a secondary analysis of successive waves 
of cross-sectional data from the 2013–2014 to 2018–2019 
California Healthy Kids Survey (CHKS), an annual self-
administered survey of 7th, 9th, and 11th graders in pub-
lic schools (N = 2 229 401). Data collection is staggered 
occurring in approximately half of the schools each year 
and in any given school in alternate years. About 75% of 
California school districts voluntarily participate. For ex-
ample, in the 2016–2017 and 2017–2018 school years, 730 
school districts and 5551 schools participated.16 Using a 
random sample of middle and high schools from 48 school 
districts in 19 counties across years, we found the average 
response rates were 73% for 9th graders and 68% for 11th 
graders, with an overall rate of 71%.

Measures
We analyzed past-30-day and lifetime cigarette smoking, 
e-cigarette use, and smokeless tobacco use. Students were 
asked how many times they had smoked a whole cigarette, 
used electronic cigarettes, and used smokeless tobacco in their 
lifetime, with six responses ranging from “0 times” to “seven 
or more times,” and on how many days they smoked or used 
each product in the past-30-days, with six responses from “0 
days” to “20–30 days”. Because these measures were highly 
skewed, they were dichotomized (1 = yes for any use, 0 = 
no use). To assess the associations between T21 and overall 
tobacco use, measures of use of any tobacco product were 
created. Although concerns can be raised about using lifetime 
measures for assessing T21, given the data comprise succes-
sive cross-sections, it should be noted that fewer lifetime users 
in total would be expected following T21 if it reduced initi-
ation. Covariates included students’ self-reported sex, grade, 
race, and ethnicity. For each outcome, we controlled for the 
use of other tobacco products. A dummy variable was in-
cluded in the model for pre- (n = 1 020 029) and post-T21 (n 
= 1 235 319) years (post = 1 for 2016–2017, 2017–2018, and 
2018–2019). Given that T21 went into effect in June 2016, 
our cutoff for post-T21 was the school year beginning in the 
Fall of 2016. SM status was defined as self-identification as 
gay, lesbian, bisexual, not sure, or something else. The re-
sponse options for this question, however, changed over time. 
From 2013–2014 to 2015–2016, “gay or lesbian or bisexual” 
was a single response option. This was expanded in 2016–
2017 to two options (a) “gay or lesbian” and (b) “bisexual.” 
In order to use all years of data, we dichotomized it (1 = SM, 
0 = non-SM).

Statistical Analyses
We used multi-level mixed-effects logistic regression 
models accounting for nesting of students within schools. 
We used listwise deletion for missing data. The percent-
age of cases with missing data were 24.9%. A majority of 
excluded cases (71%), however, were missing on only a 
single variable and missing data analyses (Supplementary 
Table S1) suggest that differences between included and 
excluded cases were substantively small. We examined o-
verall T21 associations with tobacco use behaviors (model 
1), followed by T21 × SM interactions to test for the dif-
ferential associations of T21 with tobacco use (model 
2). Finally, we disaggregated the effects to estimate the 
associations of T21 with tobacco use separately for SM 
and non-SM adolescents (model 3). All models included 
survey year, allowing us to evaluate whether increases or 
decreases in the level of tobacco use differed from what 
would be expected given the secular trends in use.17 All 
analyses were conducted in Stata version 15.1.

Results
Sample Characteristics
The study sample included 2 229 401 participants; 12% (n = 
321 930) identified as SM. The sample was 48% female, 36% 
were in 7th grade, 34% in 9th grade, and 30% in 11th grade. 
Regarding race and ethnicity, 51% were Hispanic or Latino, 
28% identified as non-Hispanic or Latino White, 4% as 
American Indian or Alaska Native, 11% as Asian American, 
4% as Black or African American, 2% as Native Hawaiian 
or Pacific Islander, and 40% identified as more than one race, 
and 11% of unknown race or ethnicity (see Supplementary 
Table S2).

Multi-level Analyses
Overall Analyses
The results are summarized in Table 1 and detailed in 
Supplementary Table S3. SM status was associated with 
higher prevalence of past-30-day and lifetime use across all 
tobacco products (odds ratio (ORs) = 1.1 to 2.5). Model 1 
showed T21 was not significantly associated with changes in 
past-30-day cigarette use but was associated with an increase 
in lifetime cigarette use for the sample as a whole, compared 
with what would be expected from the trend. Prevalence of 
past-30-day e-cigarette use was higher and lifetime e-cigarette 
use was lower than expected following T21. Both past-30-
day and lifetime smokeless tobacco use was higher than ex-
pected following T21. T21 was associated with increases in 
the overall measure of 30-day use of any tobacco product but 
was associated with reductions in lifetime use of any tobacco 
product. Figure 1 and Supplementary Table S4 show the past-
30-day and lifetime prevalence rates of tobacco product use 
pre–post T21 for the total sample and the SM and non-SM 
groups.

Moderation Analyses
Moderation tests (model 2) showed that the T21 law was dif-
ferentially associated with changes in prevalence of past-30-
day and lifetime e-cigarette use, and smokeless tobacco use, 
and past-30-day any tobacco product use for SM students 
relative to non-SM students.

http://academic.oup.com/ntr/article-lookup/doi/10.1093/ntr/ntac134#supplementary-data
http://academic.oup.com/ntr/article-lookup/doi/10.1093/ntr/ntac134#supplementary-data
http://academic.oup.com/ntr/article-lookup/doi/10.1093/ntr/ntac134#supplementary-data
http://academic.oup.com/ntr/article-lookup/doi/10.1093/ntr/ntac134#supplementary-data
http://academic.oup.com/ntr/article-lookup/doi/10.1093/ntr/ntac134#supplementary-data
http://academic.oup.com/ntr/article-lookup/doi/10.1093/ntr/ntac134#supplementary-data
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Disaggregating these effects (model 3) showed (a) smaller 
increases in lifetime cigarette use following T21 among SM 
students compared with non-SM students, (b) no significant 

changes in past-30-day e-cigarette use for SM students, but 
an increase for non-SM students, (c) smaller decrease in life-
time e-cigarette use among SM students, (d) larger increases 

Table 1. Results of Mixed Effects Logistic Regression Analyses Testing Associations of California’s T21 Law with Tobacco Use by Product [Odds Ratio 
(OR), (95% Confidence Interval (CI))]

 Past 30-day use Lifetime use

Predictor Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 

Cigarette smoking

Sexual minority (SM)¹ 2.47***
(2.42, 2.53)

2.44***
(2.37, 2.52)

2.44***
(2.37, 2.51)

2.37***
(2.33, 2.41)

2.36***
(2.30, 2.41)

2.36***
(2.30, 2.41)

Survey year 0.84***
(0.83, 0.85)

0.84***
(0.83, 0.85)

0.84***
(0.83, 0.85)

0.75***
(0.75, 0.76)

0.75***
(0.75, 0.76)

0.75***
(0.75, 0.76)

T21 0.98
(0.94, 1.03)

0.97
(0.93, 1.02)

— 1.33***
(1.29, 1.37)

1.32***
(1.28, 1.37)

—

T21 × SM — 1.04
(0.99, 1.09)

1.01
(0.95, 1.06)

— 1.01
(0.98, 1.05)

1.34***
(1.29, 1.40)

T21 × non-SM — — 0.97
(0.93, 1.02)

— — 1.32***
(1.28, 1.37)

E-cigarette use

Sexual minority (SM)¹ 1.21***
(1.19, 1.23)

1.24***
(1.21, 1.26)

1.24***
(1.21, 1.26)

1.10***
(1.08, 1.11)

1.07***
(1.05, 1.09)

1.07***
(1.05, 1.09)

Survey year 0.92***
(0.91, 0.93)

0.92***
(0.91, 0.93)

0.92***
(0.91, 0.93)

1.10***
(1.10, 1.11)

1.10***
(1.10, 1.11)

1.10***
(1.10, 1.11)

T21 1.06***
(1.03, 1.08)

1.06***
(1.04, 1.09)

— 0.63***
(0.62, 0.64)

0.63***
(0.61, 0.64)

—

T21 × SM — 0.96**
(0.93, 0.99)

1.02
(0.98, 1.06)

— 1.05***
(1.03, 1.08)

0.66***
(0.64, 0.68)

T21 × non-SM — — 1.06***
(1.04, 1.09)

— — 0.63***
(0.61, 0.64)

Smokeless tobacco

Sexual minority (SM)¹ 1.95***
(1.89, 2.02)

1.87***
(1.80,1.94)

1.87***
(1.80,1.94)

1.56***
(1.53, 1.60)

1.53***
(1.48, 1.57)

1.53***
(1.48, 1.57)

Survey year 0.89***
(0.88, 0.91)

0.89***
(0.88, 0.91)

0.89***
(0.88, 0.91)

0.89***
(0.88, 0.90)

0.89***
(0.88, 0.90)

0.89***
(0.88, 0.90)

T21 1.22***
(1.15, 1.30)

1.18***
(1.11, 1.26)

— 1.27***
(1.22, 1.32)

1.25***
(1.20, 1.31)

—

T21 × SM — 1.12***
(1.06, 1.20)

1.33***
(1.24, 1.43)

— 1.06**
(1.02, 1.11)

1.33***
(1.26, 1.40)

T21 × non-SM — — 1.18***
(1.11, 1.26)

— — 1.25***
(1.20, 1.31)

Past 30-day use Lifetime use

Predictor Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

Any tobacco use

Sexual minority (SM)¹ 1.94***
(1.91, 1.96)

2.01***
(1.98, 2.04)

2.01***
(1.98, 2.04)

1.61***
(1.60, 1.63)

1.62***
(1.60, 1.64)

1.62***
(1.60, 1.64)

Survey year 0.85***
(0.85, 0.86)

0.85***
(0.85, 0.86)

0.85***
(0.85, 0.86)

0.97***
(0.96, 0.97)

0.97***
(0.96, 0.97)

0.97***
(0.96, 0.97)

T21 1.08***
(1.06, 1.11)

1.11***
(1.08, 1.13)

— 0.76***
(0.75, 0.77)

0.76***
(0.75, 0.78)

—

T21 × SM — 0.91***
(0.89, 0.93)

1.01
(0.98, 1.04)

— 0.99
(0.97, 1.01)

0.75***
(0.74, 0.77)

T21 × non-SM — — 1.11***
(1.08, 1.13)

— — 0.76***
(0.75, 0.78)

Model 1 = overall T21 associations with tobacco use behaviors; model 2 = T21 × SM interactions for the differential associations of T21 with tobacco use; 
model 3 = disaggregation of the effects to estimate the associations of T21 with tobacco use separately for SM and non-SM.
1Reference category is non-SM status.
2Reference category is 7th grade.
3Reference category is non-Hispanic or Latino White.
*p < .05 **p < .01 ***p < .001.
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in past-30-day and lifetime smokeless tobacco use by SM 
students, (e) increases among non-SM students for past-30-
day use of any tobacco product, and (f) similar decreases in 
lifetime use of any tobacco product among SM youth and 
non-SM youth. The reductions in lifetime e-cigarette use and 

lifetime use of any tobacco product were equivalent for the 
two groups. Because a relatively large number of cases was 
missing on the SM status question, we conducted sensitivity 
analyses by including “unknown” as a category; results were 
similar and shown in Supplementry Table S5.

Figure 1. Prevalence of tobacco product use by school year and sexual minority status.

http://academic.oup.com/ntr/article-lookup/doi/10.1093/ntr/ntac134#supplementary-data
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Discussion
Our findings are consistent with prior research indicating that 
SM adolescents have a substantially greater risk for tobacco 
use, including tobacco cigarettes, e-cigarettes, and smokeless 
tobacco, than are non-SM adolescents.3 Concern has been 
expressed that tobacco control policies like T21 may be in-
effective or produce unintended consequences, including 
increased tobacco use, among SM youth because of added 
stigma.12,14,15 However, our results suggest that, overall, T21 
was associated with equivalent or greater decreases in lifetime 
e-cigarette use, and lifetime use of any tobacco products for 
SM and non-SM youth, respectively. Although T21 was asso-
ciated with increases in past-30-day e-cigarette use and use of 
any tobacco products among non-SM youth, there were no 
significant changes in use for SM youth. Both groups showed 
increases in lifetime cigarette smoking and lifetime and past-
30-day smokeless tobacco and larger increases were observed 
for SM. Overall, these results do not support our hypothesis 
that T21 would be less effective or have adverse effects for 
SM adolescents. They thus provide a foundation for further 
research on how restrictions on access to tobacco products 
may benefit SM adolescents.

Interestingly, the associations of T21 with tobacco use var-
ied across products. Notably increases in smokeless tobacco 
use were found for both SM and non-SM youth. Why these 
differential associations should occur is unclear. It may be, 
for example, that T21 restrictions were less well observed by 
retailers when selling smokeless tobacco products, that alter-
native noncommercial sources for these products were more 
easily found, or other factors are at work. Future research 
is needed to replicate these findings and explore possible 
mechanisms to inform prevention efforts.

Limitations
Some limitations of this study should be noted. Importantly, 
item response wording in CHKS precluded considering spe-
cific sexual (ie, lesbian, gay, bisexual) and gender minority 
(ie, transgender, non-binary) groups and related stigmas. 
Future research should include analyses of specific sexual and 
gender minority groups. Another limitation was the large a-
mount of missing data. However, there were no clear patterns 
of missingness, and a great majority of excluded cases were 
missing on only a single variable. The study was conducted 
in California, a low tobacco use state18,19 with relatively strict 
tobacco control policies. Thus, the findings may not general-
ize to states with higher adolescent tobacco use prevalence, 
or with lenient tobacco policy environments. Because of the 
small number of tobacco and nicotine users, it was necessary 
to dichotomize the outcomes, and it was not possible to con-
sider associations of T21 with frequency of use. Finally, al-
though we assessed T21 effects relative to the secular trend, 
the absence of a comparison group limits the extent to which 
causal attributions can be made. It is possible that other events 
may have occurred around the time T21 was implemented 
(eg, increased media attention to adolescents’ e-cigarette 
use and harms) that influenced the outcomes. Future studies 
could compare T21 jurisdictions to jurisdictions without T21 
laws, assuming comparable data sets that include SM status 
are available. Encouragingly, a study of California’s T21 on 
the general population of adolescents using comparison states 
as a counterfactual found significant decreases in tobacco use 
after implementing the law.20

Conclusion
This study has significant implications for tobacco control 
policies. As of December 2019, T21 became federal law. 
Before its passage as a national standard, T21 was enacted 
by 16 states and continues to be independently passed at the 
state level.4 However, research on T21 laws’ impact on to-
bacco initiation and use remains limited, especially for SM 
adolescents.5 Although the results of this study are encour-
aging, the potential for negative, unintended consequences 
of T21 and other tobacco policies raises significant concerns 
about health equity. Differences in laws may shape such ad-
verse outcomes at the state and local levels and may differ-
entially affect SM groups.4 Future research should examine 
more comprehensively the effects of T21 and other tobacco 
policies on SM adolescents and identify any harmful or posi-
tive impacts resulting from these policies.
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