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Do Same-Sex Marriage Laws Really
Improve Youth Mental Health?
Abstract

A recent study by Raifman et al. (2017) finds that same-sex marriage (SSM)
laws generate substantial mental health benefits for high school students,
particularly those that identify as sexual minorities. We re-examine this finding
using data drawn from the Youth Risk Behavior Surveys from 1993 to 2017.
Our results show little evidence that SSM laws reduce suicide attempts, suicide
planning, suicide ideation or depressive symptomatology among high school
students. Prior evidence for mental health benefits of SSM laws appears to be
driven by underestimated standard errors, lack of sufficient post-treatment data,
and use of a theoretically tenuous specification that restricts the mental health
effects of all covariates — which include other state LGBT policies — to be
identical for sexual minorities and heterosexuals. Moreover, the addition of
data from the post-Obergefell v. Hodges decision changes the sign. We also
show that SSM laws had no effect on tobacco use, binge drinking, illicit drug
use, or bullying victimization among LGB-identifying teens. We conclude that
while SSM laws appear to generate important benefits for adult same-sex
couples, it is too soon to conclude that the benefits of these laws extend to
adolescent psychological wellbeing.
Keywords: same-sex marriage laws; youth suicide; risky health
behaviors

1. Introduction

“As countries around the world consider enabling or restricting same-sex marriage, we
provide evidence that implementing same-sex marriage policies was associated with
improved population health. Policymakers should consider the mental health
consequences of same-sex marriage policies.” (Raifman et al. 2017, Journal of the
American Medical Association: Pediatrics)
“Rushing into empirical work before the data are ready or before an appropriate
empirical strategy can be identified, is likely to cause more harm than good.” (Allen and
Price, 2015)

The growth in public acceptance of same-sex couples and support for same-sex marriage
represents one of the most dramatic social changes in recent American history. Gallup polls
show that 67 percent of Americans now support same sex marriage (SSM), as compared to 35
percent in 1999 (Gallup 2019). Bans on same-sex marriage became commonplace in the 1990s
and 2000s, culminating in former U.S. President George W. Bush calling for a Constitutional
amendment to prohibit same-sex marriage. Despite legislative and judicial efforts to ban
marriage equality, the Commonwealth of Massachusetts became the first state to legally permit
the issuance of marriage licenses to same-sex couples in 2004. By 2015, 37 states permitted
SSM and on June 26, 2015, the U.S. Supreme Court ruled in that same-sex couples had a
Constitutional right to marry.
While SSM laws are relatively new in the U.S., economists have begun to study their
impacts on Lesbian, Gay, and Bisexual (LGB) Americans and their families. There is emerging
evidence that SSM laws increase same-sex marriage rates, health insurance coverage, and
utilization of health services among men in same-sex partnerships (Carpenter et al., 2018). SSM
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laws are also associated with an increase in employment and work hours for both partners in
same-sex marriages, as well as a decline in occupational segregation, which could reflect a
reduction in discrimination against sexual minorities (Sansone 2018). Moreover, there is
evidence that SSM laws are associated with improvements in social attitudes toward sexual
minorities (Aksoy et al., 2018).
A number of SSM advocates have posited that the effects of SSM laws could also extend
to LGB youths, who are at an elevated risk of depression and suicide due to social stigma,
homophobia, and discrimination (Meyer, 2003). They argue that there are a number of indirect
channels through which SSM could improve mental health among youths. If SSM laws are
effective in changing social attitudes, youths may benefit from diminished stigmatization (Aksoy
et al., 2018). Furthermore, the availability of legal marriage may change future expectations of
family for younger generations of homosexuals, who previously could expect (at most) legal
accommodations of civil unions. It is also possible that the direct health and labor market
benefits of SSM to same-sex couples in a youth’s family may generate spillovers that improve
adolescent health. Additionally, legal marriage for adult same-sex couples may provide strong
role models for young LGB Americans that improve psychological health.
On the other hand, SSM could create a backlash in more socially conservative
communities of which LGB members are a part, resulting in poorer mental health. SSM could
also induce earlier teen relationship formation, which could introduce emotional tumult, or
loosen ties between teens and their religious communities, which could have negative (or
positive) psychological effects.
A new, high profile article published in JAMA: Pediatrics has provided empirical
evidence on this question. Using data from the State Youth Risk Behavior Surveys (YRBS)
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from 1999 through 2015 and a difference-in-differences approach, Raifman et al. (2017)
conclude that there are substantial mental health benefits of SSM laws for youth high school
students. find that the legalization of SSM led to a 0.6 percentage-point (7 percent) decline in
self-reported adolescent suicide attempts among all high school students and a 4 percentagepoint (14 percent) decline in suicide attempts among LGB-identifying youths.
Although intriguing, the findings in Raifman et al. (2017) are worthy of a re-examination
for at least four reasons. First, as of 2015, only 7 states had post-treatment data on adolescent
mental health for more than one year and just 3 states had post-treatment data for more than two
years. 1 Moreover, data on students’ self-reported sexual identity, which could itself be affected
by SSM laws, was not asked by more than 10 states until 2013. The availability of post-2015
YRBS data permits analysis of a longer post-treatment period and also includes the Supreme
Court’s legalization of SSM nationwide. Second, Raifman et al. (2017) adjusted standard errors
by clustering at the state-by-class level rather than state-level, where policy variation occurred,
likely resulting in estimated standard errors that are downwardly biased (Bertrand et al. 2004).
In addition, the regressions in Raifman et al. (2017) were weighted using a state-specific YRBSprovided weighting variable not designed to be comparable across states.
Third, in comparing the effects of SSM laws on self-identified sexual minorities as
compared to heterosexuals, Raifman et al. (2017) imposed a specification restriction that
required the estimated effects of all covariates — including race/ethnicity, state LGB
employment discrimination laws, and state and year fixed effects — to be identical for sexual
minorities and heterosexuals. The theoretical justification for such a model restriction seems at
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The 7 states with more than one year of post treatment data in the State YRBS data were Connecticut, Maine, Massachusetts,
New Hampshire, New York, Rhode Island, and Vermont. The 9 states with more than three waves of health data on sexual
minorities are Connecticut, Delaware, Hawaii, Illinois, Maine, Massachusetts, North Dakota, Rhode Island, and Vermont
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least somewhat weak given the growing literature of intersectionality in discrimination (Schulz
2006), the potentially different effects of LGB anti-discrimination employment laws on sexual
minorities and heterosexuals (Leppel 2009), and likely differences in the gap in LGBheterosexual mental health across states and over time during a period of massive social change.
Finally, the study was silent on other mental health outcomes available in the YRBS.
Our reinvestigation of Raifman et al. (2017) provides much weaker evidence that SSMs
improved mental health of U.S. high school students in general and sexual minorities in
particular. We find that prior conclusions were based on insufficient adjustment of standard
errors, failure to allow the effects of demographic characteristics and state policies on suicide
attempts to differ for sexual minorities and heterosexuals, and differential pre-treatment trends in
suicide attempts. Our preferred estimates provide no evidence that SSM laws reduce depression,
suicide ideation, or suicide planning among all youth, LGB-identifying youth, or non-LBG
identifying youth. Moreover, we fail to uncover evidence that SSM laws affected a wide set of
risky health behaviors, including tobacco use, alcohol consumption, marijuana consumption, or
bullying victimization. Our study suggests that it is too soon to conclude that SSM laws
generated important health benefits for youths.

2. Background
2.1 Same-Sex Marriage in the United States
Same-sex marriage gained national media attention in the United States in the early
1970s when the U.S. Supreme Court declined to hear Baker v. Nelson (1971), which challenged
a Minnesota Supreme Court decision that affirmed the state’s decision to withhold a marriage
license from two men of the same sex. Following this decision, several U.S. states enacted
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same-sex marriage bans throughout the 1970s including Virginia, Florida, California and
Wyoming.
While some gay liberation activists of the 1960s and 1970s rejected legalized marriage as
a political goal — in part due to a belief that the institution of marriage was itself patriarchal,
oppressive, and heteronormative (Cruikshank 2014) — beginning in the late 1980s, activism for
marriage equality began to grow. While left-wing progressives formed a strong base of political
support for LGB Americans, support for marriage equality from visible libertarian-conservative
writers such as Andrew Sullivan and Bruce Bawer expanded the national conversation of this
social issue substantially.2
This conversation became “white hot” when the Hawaii Supreme Court weighed in on
this question. In response to a lawsuit filed against the state by a same-sex couple that was not
granted a marriage license, the Court concluded in Baehr v. Miike (1996) that there was no
compelling interest demonstrated by the state to deny same-sex couples the opportunity to marry.
With concern about same-sex marriage “spreading” to jurisdictions without popular
support for it, as well as a Republican Congress passed and a Democratic president signed the
Defense of Marriage Act (DOMA) into law. On September 21, 1996, President Bill Clinton
made DOMA Federal law, effectively barring same-sex couples from receiving Federal marriage
benefits and well as permitting states without same-sex marriage laws to refuse to recognize
marriages granted to same-sex couples in states that legally recognized such marriages.
Shortly after the enactment of DOMA, Hawaii voters voted to amend their state
constitution to define marriage between a man and a woman, but introduced “reciprocal

Andrew Sullivan’s “Here Comes the Groom: A (Conservative) Case for Gay Marriage” was published in The
New Republic in 1989 and Bruce Bawer’s book A Place at The Table appeared in 1993.
2
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beneficiary” relationships (e.g. civil unions), which gave same-sex couples access to a limited
number of marriage benefits. Between 1996 and 2015, 16 states and the District of Columbia
enacted civil union or domestic partnership laws that recognized same-sex relationships, but
(initially) stopped short of full marriage recognition.3
In February through March of 2004, San Francisco Mayor Gavin Newsom ordered city
officials to issue marriage licenses to same-sex couples who requested them in violation of state
law. These licenses were voided by a California Supreme Court decision in April of that same
year. Opposition to marriage equality among social conservatives prompted then-President
George W. Bush to support a Federal Constitutional amendment banning same-sex marriage.
During his 2004 re-election campaign, President Bush stated:

“[M]arriage is a sacred institution and the foundation of society… For the good of
families, children and society, I support a constitutional amendment to protect the
institution of marriage.”

While his 2004 Democratic opponent Senator John Kerry opposed the Constitutional
amendment banning same-sex marriage, he summarized the Democratic Party’s position on the
issue through much of the next decade:

“I believe the right answer is civil unions. I oppose gay marriage.” (Kerry, 2004)

3

Vermont provided one of the more expansive civil union laws, enacted under Governor Howard Dean. This statute
granted same-sex partners essentially the same rights as marriage at the state-level. However, other states, such as
Maine and Maryland, offered civil unions in the form of domestic partnerships, which lacked many of the benefits
of marriage including federal recognition in all 50 states and a guarantee of employer-related marital benefits such
as health insurance
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While opposition to gay marriage was quite popular in 2004, there was insufficient
support in the United States Congress — or among state legislatures to call a Constitutional
convention — to enact a Federal constitutional amendment banning same-sex marriage.
Much of the achievement in legalizing marriage for same-sex couples was achieved via
judicial rather than legislative efforts. On May 17, 2004, Massachusetts became the first state in
the union to legalize SSM when the MA Supreme Court ruled that discriminating by gender in
issuance of state marriage licenses violated the state constitution (Goodridge v. Department of
Public Health 2004). Between 2004 and June 2015, 35 additional states and the District of
Columbia legalized same-sex marriage, 24 of which were achieved by judicial actions and 12
legislatively.
On June 26, 2015, in the landmark case of Obergefell v. Hodges, the United States
Supreme Court struck down DOMA and 13 state laws prohibiting gay marriage, ruling that SSM
bans violated the due process and equal protection clauses of the 14th Amendment to the U.S.
Constitution. Therefore, Obergefell v. Hodges effectively legalized SSM nationwide.

2.2 Prior Literature on the Effects of SSM Laws on Health and Wellbeing
Studies on the impact of SSM laws in the United States suggest they may have important
effects for same-sex couples and their households. There is strong evidence that SSM laws have
increased marriage rates for same-sex couples. Carpenter et al. (2018) find that access to SSM is
associated with a 3.5 percentage point increase in the probability of marriage for women residing
in households with a same-sex partner and a 5.1 percentage point increase for men.4

4

Evidence on spillover effects of SSM laws to heterosexual couples is fairly inconclusive. Langbein and Yost
(2015) and Allen and Price (2015) agree that estimates of the effects of SSM on prevalence of out of wedlock births,
abortion, and female-headed households, as reported in Langbein and Yost (2009), relies on too little policy
variation to reach a definitive conclusion.

7

These effects on marriage rights may spillover into the labor market. Using data from the
American Community Survey from 2008 through 2016, and a difference-in-difference approach,
Sansone (2018) finds that the legalization of same-sex marriage resulted in a 2.3 percentage
point increase in the likelihood that both partners in same-sex couples are employed. He also
finds evidence that SSM laws boost work hours and decreases occupational segregation.
Sansone (2018) attributes these findings to SSM law-induced declines in discrimination towards
sexual minorities. On the other hand, Ciscato (2018) finds evidence that SSM laws may induce
greater specialization in household versus market work, particularly among lesbian partners.
There is also evidence that SSM laws may increase access to health care for same-sex
couples. Carpenter et al. (2018) use data from the 2000 to 2016 Behavioral Risk Factor
Surveillance System (BRFSS) to examine households with exactly two same-sex adults (SSH)
and find that SSM laws are associated with a 4.2 percentage-point (5.4 percent) increase in the
probability of health insurance coverage, a 4.2 percentage point (6.0 percent) in the probability
of reporting a usual source of care, and a 7.3 percentage point (12.0 percent) increase in the
probability of having had a checkup in the past year. However, they do not find any evidence for
SSM-induced improvements in self-reported physical or mental health among same-sex couples.
While not specifically examining the effect of SSM laws, there is evidence that those in
same-sex marriages (with legal protections therein) are in better health than those not such
relationships. Using data from the 2009 California Health Interview Survey, Wight et al. (2011)
find that (i) LGB couples in a legally recognized marriage are significantly less distressed than
those who are not, and (ii) SSM may reduce mental health differentials between heterosexuals
and LGB adults. They conclude that increased social inclusion and acceptance may play a part
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in improving psychological well-being among LGB adults, perhaps due to diminished
discrimination, stigmatization, or homophobia-induced stress.
There is also some evidence following the legalization of SSM in Massachusetts that
SSM laws may lead to reduced health care use and costs among gay men. Using a quasiexperimental approach, Hatzenbuehler et al. (2012) looks at the number of medical care visits
and mental health care costs of gay men in the 12 months following the legalization of SSM in
Massachusetts. Their survey consisting of 1,309 gay men finds a statistically significant decrease
in both mental health care visits as well as mental health care costs which they attribute to a
reduction if stress due to greater acceptance and tolerance for gay men following the legalization
of SSM.
International evidence provides some support for such a mechanism. Using temporal and
geographic variation in the adoption of SSM policies across Europe, Aksoy et al. (2018) find that
SSM laws are associated with a 3.6 percentage point increase in the likelihood that respondents
agree with the statement, “Gay men and lesbians should be free to live their own life as they
wish.” Event study analysis suggest that this decline persists even after controlling for pretreatment trends in sentiment toward SSM that might have affected the enactment of the law.
While much of the emerging literature on the health effects of SSM focus on adults,
Raifman et al. (2017) are unique in their focus on youth. We revisit their work with attention to
four main contributions: (1) correctly estimating standard errors that account for clustering at the
level of policy variation and correctly weighting regressions based on consistent cross-state
population weights, (2) estimating a more flexible and theoretically justifiable specification that
allows the effects of race/ethnicity, age, state LGB anti-discrimination policies, economic
conditions and state and year fixed effects, to differ for sexual minorities and heterosexuals, (3)
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exploiting additional years of post-SSM law data, including new policy variation generated by
the Obergefell v. Hodges court decision, and (4) examining a wider set of mental health
outcomes than were previously analyzed.

3. Data and Methods
3.1 YRBS Data
Our analysis begins using the same data source examined by Raifman et al. (2017), the
1999 to 2015 State Youth Risk Behavior Surveys. We focus on data from the 47 states that
conduct the YRBS questionnaire between the years 1999-2017. The YRBS is a survey conducted
by the Centers for Disease Control and Prevention (CDC) every two years on health and
wellbeing of students. When appropriately weighted, for example by using gender-by-age-bystate-by-year population counts from the Surveillance, Epidemiology, and End Results Program
(SEER), these data can be made representative of all U.S. high school students at the national
level. The State YRBS were useful to Raifman et al. (2017) because they contain information on
self-reported suicide attempts as well as sexual identity, with the latter reported across most
states
We later supplement these data with information from the National YRBS dataset which
comes from a separate sample of schools than the State YRBS, but which ask the same core
questions. As the National YRBS captures adolescents from states that otherwise do not
participate in the State YRBS, we will later pool these data to our analysis to maximize the
amount of identifying variation (see, for example, Anderson and Sabia 2019; 2016, Hansen,
Sabia, and Rees 2017).
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Dependent Variables. Our primary analysis will focus on the same outcome measured by
Raifman et al. (2017), Suicide Attempt. Respondents to the YRBS are asked:

“During the past 12 months, how many times did you actually attempt suicide?”

Suicide Attempt is coded as equal to 1 if a student reported having attempted suicide at least once
within the past 12 months and 0 otherwise. As displayed in Table 1, 8 percent of high school
students reported attempting suicide in the last year. We find that approximately 6 percent of
those who identified as heterosexuals and 24 percent of those who identified as sexual minorities
reported a suicide attempt, consistent with Raifman et al. (2017).
In addition, we supplement our measure of Suicide Attempt with three other dichotomous
measures of youth mental health, with capture other margins of suicide behavior as well as selfreported depression. Respondents were asked:

“During the past 12 months, did you make a plan about how you would attempt
suicide?”

Suicide Plan is coded as 1 if the respondent answered in the affirmative and 0 otherwise.
We find that 13 percent of all high school students and 33 percent of self-reported sexual
minorities reported suicide planning. In addition, respondents were asked:

“During the past 12 months, did you ever seriously consider attempting suicide?”
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Suicide Ideation is coded as equal to 1 if a student reported seriously considering suicide in the
past 12 months and 0 otherwise. Approximately 15.0 percent of high school students reported
seriously considering suicide in the last year, with rates of suicide ideation for sexual minorities
three times as great as for heterosexuals.
Finally, respondents were asked:

“During the past 12 months, did you ever feel so sad or hopeless almost every day for
two weeks or more in a row that you stopped doing some usual activities?”

We name this variable Depression and set it equal to 1 if the student responded in the affirmative
and 0 otherwise. We find that 27 percent of respondents reported being sad or hopeless
frequently in the last two weeks.
Finally, in extensions discussed in Section 4.5 below, we examine health behavior
outcomes beyond youth mental health that could be affected by SSM laws. Respondents are
asked a series of questions about their alcohol consumption, binge drinking, tobacco use,
marijuana use, and bullying victimization:

"During the past 30 days, on how many days did you have at least one drink of alcohol?"

" "During the past 30 days, on how many days did you have 5 or more drinks of alcohol in a
row, that is, within a couple of hours?"

"During the past 30 days, on how many days did you smoke cigarettes?"

"During the past 30 days, how many times did you use marijuana?"
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"During the past 12 months, have you ever been bullied on school property?"

Alcohol, Binge Drinking, Tobacco, Marijuana, and Bullied are coded as equal to 1 if respondents
answered the above items in the affirmative, respectively, and 0 otherwise. The means of these
variables are shown in Table 1.
In addition to the dependent variables described above, we also make use of self-reported
data on sexual identity, again following the coding of Raifman et al. (2017). Data on sexual
identity has only recently been collected in the YRBS. In 1999, the Massachusetts State YRBS
was the only state survey to ask high school students about their sexual identity. The number of
states asking this question rose to 7 by 2009, 16 by 2013, 25 by 2015, and 30 by 2017.
Respondents are asked:

“Which of the following best describes you? Gay or Lesbian, Bisexual, Heterosexual
(straight) or Not Sure.”

We set Sexual Minority equal to 1 if the respondent answers “Gay or Lesbian,”
“Bisexual,” or “Not Sure” and equal to 0 if the respondent answers “Heterosexual (straight).”
For the sample of all high school students for whom we have information on this question, we
find that 12 percent of U.S. high school students were classified as sexual minorities. Alternate
coding of Sexual Identity that, for example, excluded those who were “Not Sure” produced a
qualitatively similar pattern of results.

3.2 Same-Sex Marriage Laws
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We code SSM laws identically to Raifman et al. (2017), who obtained their SSM law
data through individual searches of state statutes. Table 2 shows the effective dates for SSM
laws in each state and Figure 1 shows the rollout of SSM laws over time. The early enacting
states included Massachusetts, Connecticut, and Vermont, while the latest adopting states (before
the U.S. Supreme Court decision in late June 2015) included Arizona, Colorado, and Utah. A
total of 12 states enacted SSM laws as a result of legislative changes and 38 did so as a result of
state or Federal court decisions.
Given that the YRBS survey is frequently distributed to students between January and
May of each academic year and most of our\ dependent variables correspond to behavior the year
prior to the survey, we followed Raifman et al (2017) and coded SSM Law equal to 1 only in the
next wave of available data following the year the law went into effect. Alternate coding
strategies, including coding SSM Law as the share of the year of the survey that the law was in
effect produced a qualitatively similar pattern of results.

3.3 Methodology
We begin by pooling repeated cross-sections of state and years between 1999 and 2015
and estimating a difference-in-difference model of the following form:

Suicide Attemptist = β0 + β1SSM Lawst + X’stβ2 + Z’itβ3 + vs + ωt + εist

(1)

where Suicide Attemptist indicates whether individual i residing in state s at year t reports having
attempted suicide within the past 12 months and 0 otherwise. SSM Lawst is an indicator for
whether state s had a SSM law in effect in year t following the wave the law went into effect; Xst
is a vector of state-specific time varying controls including the state unemployment rate and an
14

indicator for whether the state has an LGB anti-discrimination employment policy; Zit is a vector
individual-level time-varying controls including age, sex, race, gender; vs is a time-invariant state
effect, and ωt is

a state-invariant year effect. The set of controls we use in equation (1) is the

identical set of controls employed by Raifman et al. (2017). The means of the control variables
are shown in Table 2.
In equation (1), β1 is interpreted as the relationship between SSM laws and suicide
attempts among all high school students. To explore whether SSM laws had different effects on
sexual minorities as compared to heterosexuals, we first replicate Raifman et al. (2017) by
pooling a sample of self-identified sexual minorities and heterosexuals to estimate:

Suicide Attemptist = α0 + β1SSM Lawst + α2Sexual Minorityit + α3SSM Lawst*Sexual Minorityit +
X’stα4 + Z’itα5 + vs + ωt + εist

(2)

The key parameter of interest in equation (2), α3, is interpreted by Raifman et al. (2017) as the
effect of SSM laws on those students that identify as sexual minorities. However, there are at
least two concerns with this interpretation.
First, equation (2) does not account for the possibility that α4 and α5, as well as the
coefficients on the state and year fixed effects, could differ for sexual minorities as compared to
heterosexuals. As noted above, there are a number of theoretical reasons why we might expect
this to be the case. To allow a more flexible specification, we (i) estimate equation (1) where we
limit the sample to self-identified sexual minorities, and (ii) estimate equation (2) where we fully
interact Sexual Minority with every variable on the right hand side, thereby estimating a more
saturated difference-in-difference-differences (DDD) model.
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Second, willingness to identify as a sexual minority could, itself, be affected by SSM
laws, which could generate sample selection bias. While sexual orientation could be largely
genetic and exogenous to mental health, the decision to identify as a sexual minority – to oneself,
one’s friends and family, and on a survey — is endogenous and could be influenced by SSM
laws. If, for example, the marginal youth who chooses to identify as a sexual minority as a result
of SSM is more emotionally fragile, then estimates of any beneficial mental health effects of
SSM will be biased toward zero and any adverse effects exacerbated. On the other hand, if the
marginal adolescent likely to self-identify as a sexual minority due to the legalization of SSM is
more politically aware and forward looking, then beneficial psychological effects of SSM laws
will be overstated.
As one descriptive test of the sample selection concern, we regress Sexual Minority on
SSM Law to examine whether laws affect the rate at which sexual minorities self-identify:

Sexual Minorityist = β0 + β1SSM Lawst + X’stβ2 + Z’itβ3 + vs + ωt + εist

(3)

We acknowledge that this approach will not detect the possibility that SSM laws could affect the
distribution of mental health among those that choose to self-identify.

3.4 Identification
Identification of β1 comes from within-state variation in the legalization of SSM between
1999 and 2017. Between 1999 and 2015, 36 states and the District of Columbia enacted SSM
laws. The remainder of the states were required to issue marriage licenses to same-sex couples
following Obergefell v. Hodges. The identification assumption requires that SSM legalization be
orthogonal to youth mental health.
16

The common trends assumption may be violated if (i) there are state-level time-varying
unobservable such as anti-LGB sentiment that are correlated with both suicide attempts and
same-sex marriage laws, (ii) trends in LGB suicide attempts differ in SSM states relative to
comparison states prior to the adoption of a SSM, or (iii) SSM laws are passed in response to
suicide attempts among LGB adolescents.
We take a number of approaches to address this possibility. First, we conduct an event
study analysis where we examine pre-treatment trends in suicide attempts:

𝑗

1
𝑆𝑢𝑖𝑐𝑖𝑑𝑒 𝐴𝑡𝑡𝑒𝑚𝑝𝑡𝑎𝑠𝑡 = (𝛾0 + Σ𝑗=−2,𝑗≠−1
𝛾𝑗 𝑆𝑆𝑀𝑠𝑡 + 𝐗 𝑐𝑠𝑡 + 𝐙𝑠𝑡 + Θ𝑎 + τ𝑡 + 𝜀) (4)

𝑗

where 𝑆𝑆𝑀𝑠𝑡 is a set of mutually exclusive indicators set equal to 1 if state s implemented a SSM
−2
law j years away from year t. 𝑆𝑆𝑀𝑠𝑡
is an indicator for two or more waves prior to a SSM law,
1
while 𝑆𝑆𝑀𝑠𝑡
analogously accounts for one or more wave following enactment.

Second, we experiment with augmenting equations (1) and (2) with controls for statespecific linear time trends. This approach will control for any unmeasured linear trends that
could coincidentally be related to the legalization of SSM and adolescent suicide attempts.
Finally, we estimate a fully interacted triple-difference specification to control for state-specific
shocks common to LGB and non-LGB identifying youth.

4. Results
4.1 Replication
In Table 3, we use State YRBS data to replicate the original findings of Raifman et al.
(2017). We estimate equation (1), incorrectly adjusting clustering standard errors at the state-by-
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grade level and weighting regressions using individual State YRBS-provided sampling weights.
We note that the Centers for Disease Control and Prevention (CDC) explicitly instructs
researchers to not use these sample weights in pooled regressions as they are not designed to be
comparable across states (Combining YRBS Data Across Years and Sites). For example, the
magnitude of the mean sampling weight for Washington is 1.57 while for Colorado is 2975.581.
In Panel I of column (1), we replicate the main result of Raifman et al. (2017). We find
that SSM laws are associated with an identical 0.6 percentage point decline in suicide attempts
among U.S. high school students. This estimate is statistically distinguishable from zero at the 5
percent level.
However, when we appropriately cluster standard errors at the level of policy variation,
the state-level, the estimated standard errors rises by 56 percent, rendering the estimate
statistically indistinguishable from zero at conventional levels (column 2). In addition, when we
use a more appropriate sampling weight generated from age-by-gender-by-state-by-year
estimated population counts from the Surveillance, Epidemiology, and End Results Program
estimates of β1 and its standard error falls slightly, but the effect of SSM remains statistically
insignificant (column 3).
In Panel II, we present estimates of β3 from equation (2). Here we find consistent
evidence that SSM laws rare associated with a reduction in the probability of a suicide attempt
among self-identifying sexual minorities. The magnitude of the estimated association falls by
nearly 50 percent, however, when we more appropriately weight the regression (column 3 versus
column 2). In the main, however, our results in Panel II generally confirm those of Raifman et
al. (2017).

18

In Appendix Table 1, we explore whether this finding might be explained by sample
selection bias. While we cannot rule out changes in the composition of the marginal “out” youth
due to SSM laws, the findings in Appendix Table 1 fail to uncover evidence that SSM laws
significantly affect the probability that a high school student identifies as a sexual minority. 5
In the remaining Panels of Table 3, we explore whether the effects in Panel II could be
biased by failure to allow the effects of the X and Z vector to differ by Sexual Minority. Indeed,
we find strong evidence that this is the case. Using the weighting scheme and standard error
adjustment approach employed by Raifman et al. (2017), we find that allowing the effects of the
covariates to differ in a fully-interacted DDD framework (Panel V, column 1) generates an
estimate of β3 that is 64 percent smaller than that reported by Raifman (-0.0145 versus -0.0405)
and is statistically indistinguishable from zero. This estimate remains small and statistically
different from zero at conventional levels. The precision of our estimate in column (3) of Panel
V suggests that with 90 percent confidence, we can rule out declines of suicide attempts of
greater than 4.1 percentage-points, which is the point estimate reported by Raifman et al. (2017).
Separating effects for sexual minorities (Panel III) and heterosexuals (Panel IV) continues to
show little effect of SSM laws for either group.
In Appendix Table 2, we explore the set of covariates for which heterogeneous effects by
Sexual Minority can explain the reduction in the estimated effects of SSM laws on suicide
attempts. The pattern of results suggest that allowing the effects of LGBT anti-unemployment
discrimination policies and year fixed effects to differ by sexual identity is the primary driver of
the decline in the magnitude of the estimate of β3.

5

Intriguingly, the sign on the estimated lagged effect of SSM laws is actually negative in column (4).
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Together, the findings in Table 3 suggest that the findings of Raifman et al. (2017) appear
to be driven, in part, by downwardly biased standard errors and a strong assumption about
homogeneous mental health effects of the covariates.

4.2 Event Study Analysis
In Table 4, we push a bit further on the common trends assumption and estimate event
study analysis. Note that because data on Sexual Identity is rather recent, the data most
reasonably allow us to include two waves of policy leads and one wave of a lagged effect.
Findings on the full sample (column 1) provide little evidence of differential pre-treatment
trends. However, when we focus on sexual minorities using the specification preferred by
Raifman et al. (2017) in equation (2), we find that both SSM policy leads and lags are all
negative and statistically distinguishable from zero at conventional levels. This pattern of results
is generally not consistent with a negative causal impact of SSM laws on suicide attempts among
sexual minorities. In fact, when we allow the effects of the covariates to differ by Sexual
Minority (column 5) the one year lagged effect of SSM laws on suicide attempts on LGBidentifying youth becomes positive, reversing the decline in suicide attempts that occurred during
the year of enactment. Moreover, the estimated decline in the year of enactment is slightly
smaller in absolute magnitude than the one year lead coefficient. The pattern of results in Table
4 is inconsistent with the hypothesis that SSM laws reduced suicide attempts among sexual
minorities, particularly when even short-run post-treatment effects are incorporated.

4.3 Other Mental Health Outcomes
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Curiously, Raifman et al. (2017) only analyzed the effects of SSM laws on suicide
attempts despite additional mental health data in the YRBS. In Table 5, we explore the effect of
SSM laws on Suicide Plan (column 2), Suicide Ideation (column 3), and Depression (column 4).
Column (1) shows estimates on Suicide Attempt for comparison. In all cases, we use SEER
sampling weights and cluster standard errors at the state-level.
Across the full sample (Panels I and II), the sample of sexual minorities (Panel III), and
the sample of heterosexuals (Panel IV) difference-in-differences estimates show no evidence that
SSM laws affected youth mental health. All estimates are small in magnitude and statistically
indistinguishable from zero at conventional levels. Estimates are, in fact, positive for sexual
minorities for the outcome of Suicide Plan. Moreover, DDD estimates show no evidence that
SSM laws significantly improve youth mental health.

4.4 Expanding the Sample
In Tables 6 and 7, we explore the robustness of the paper’s main conclusion to extending
the data through 2017 (Table 6) and including data from the National YRBS to contribute to
identifying variation (Table 7). The results in Table 6 suggest that the inclusion of data from the
2017 YRBS turns the estimated effects of SSM laws on suicidal behaviors and depression
uniformly positive for those youths that identify as sexual minorities. Moreover, DDD estimates
now show that SSM laws are associated with a 3.3 percentage-point increase in the probability of
suicide planning among sexual minorities and a 2.3 percentage-point increase in suicide ideation,
each of which is statistically distinguishable from zero at conventional levels. This could mean
that SSM laws have very different longer-term versus shorter-term effects on youth mental
health when additional years of post-treatment data are included in the analysis sample. It could
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also suggest potential backlash against youth sexual minorities, perhaps in more conservative
states in which Obergefell v. Hodges was binding. The addition of data from the National YRBS
in Table 7 generally confirms this pattern of results.6

4.5 Other Health Behaviors
Finally, in Table 8, we explore whether SSM were associated with changes in any other
risky behaviors to which marginalized youths could turn when coping with stigma. If SSM laws
were effective at creating “safer spaces” for sexual minorities, then perhaps there would be less
need to turn to risky health behaviors. Our findings, however, lend no support to this hypothesis.
In fact, DDD estimates show that SSM laws were associated with a 1.9 percentage-point increase
in binge drinking among self-identifying sexual minorities. In the main, the results are null with
the exception of a negative smoking effect, but this is found solely for heterosexual identifiers.

5. Conclusions
The embrace of SSM in the U.S. remains one of the most dramatic social changes in the
nation’s history. While there is evidence that SSM laws have generated important financial and
health-related benefits for same-sex couples, whether these benefits extend to LGB youth
remains an open question. This study reviews the high profile evidence of Raifman et al. (2018),
who find that SSM laws reduced suicide attempts by over 14 percent among self-identified
sexual minorities.
Our results suggest that their findings can be explained by a combination of (i)
insufficiently adjusted standard errors and improper weighting, (ii) failure to allow the effects of

6

In Appendix Tables 3 and 4, we show that these findings are qualitatively similar when we add controls for statespecific linear time trends to the estimating equation.
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covariates to differ for self-identified sexual minorities and heterosexuals, (iii) insufficient
accounting for pre-treatment differences in suicide attempts among SSM and non-SSM states,
(iv) focus on one measure of suicidal behavior, and (v) insufficient post-treatment data on SSM
states. Our results provide compelling evidence that SSM laws have little effect on suicide
behaviors of self-identifying sexual minorities. Moreover, in expanded data, we even uncover
some evidence of worsening mental health outcomes for vulnerable LGB youth. We find no
evidence that SSM laws affect other risky behaviors such as tobacco use, alcohol consumption,
marijuana consumption, or bullying victimization. We conclude that while there may be
important benefits of SSM for adults, there is insufficient evidence to yet suggest that there are
important short-run mental health benefits for LGB youths.
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Table 2. Descriptive Statistics: YRBS State 1999-2017
Full
SSM = 1 SSM = 0
N
Data Source
Description
Dependent Variables
Suicide Attempt

.079

.078

.080

881,338

YRBS

Suicide Ideation

.153

.158

.152

1,064,535

YRBS

Suicide Planning

.124

.132

.122

1,045,330

YRBS

Depression

.274

.284

.270

1,144,619

YRBS

Alcohol Use

.379

.302

.410

1,074,819

YRBS

Binge Drinking

.220

.154

.244

1,068,082

YRBS

Cigarette Use

.165

.095

.194

1,117,741

YRBS

Marijuana Use

.199

.197

.199

1,128,152

YRBS

Bullied

.194

.193

.196

704,441

YRBS
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= 1 if respondent attempted suicide at
least once in past 30 days, = 0 otherwise
= 1 if respondent seriously considered
attempting suicide during the past 12
months, = 0 otherwise
= 1 if respondent made a plan about how
to attempt suicide during the past 12
months, = 0 otherwise
=1 if respondent felt sad or hopeless
almost every day for two weeks or more
in a row during the past 12 months, = 0
otherwise
= 1 if respondent had at least one drink of
alcohol in the past 30 days, = 0 otherwise
= 1 if respondent had at least 5 drinks of
alcohol a day in the past 30 days, =0
otherwise
= 1 if respondent had at least one cigarette
in the past 30 days, = 0 otherwise
= 1 if respondent had used marijuana at
least once in the past 30 days, = 0
otherwise
= 1 if respondent reported having been
bullied in the past 12 months, = 0
otherwise

Table 2. Descriptive Statistics: YRBS State 1999-2017 Cont.
Full
SSM = 1 SSM = 0 N
Data Source Description
Independent Variables



Male

.500

.500

.499

1,117,741

YRBS

Age 14

.123

.157

.116

1,117,741

YRBS

Age 15

.261

.263

.260

1,117,741

YRBS

Age 16

.268

.264

.269

1,117,741

YRBS

Age 17

.229

.223

.231

1,117,741

YRBS

Age 18

.115

.091

.125

1,117,741

YRBS

Black

.101

.111

.103

1,117,741

YRBS

= 1 if respondent is black, = 0 otherwise

White
Hispanic

.702
.169

.653
.198

.721
.158

1,117,741
1,117,741

YRBS
YRBS

Other Race

.024

.037

.018

1,117,741

YRBS

Sexual Minority

.122

.137

.094

531,686

YRBS

LGB Employment AntiDiscrimination Policy

.455

.736

.343

1,117,741

Federal
Websites

= 1 if respondent is white, = 0 otherwise
= 1 if respondent is Hispanic, = 0
otherwise
= 1 if respondent is not white, black, or
Hispanic, = 0 otherwise
= 1 if respondent reported LGB or not
sure, = 0 otherwise
= 1 if state enacted anti-discrimination
law, =0 otherwise

Unemployment Rate

6.04

4.99

6.46

1,117,741

FRED

FRED represents the Federal Reserve Bank of St.Louis which provides Economic Data
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= 1 if respondent is male, = 0 if
respondent is female
= 1 if respondent is in 14 years old, = 0
otherwise
= 1 if respondent is in 15 years old, = 0
otherwise
= 1 if respondent is in 16 years old, = 0
otherwise
= 1 if respondent is in 17 years old, = 0
otherwise
= 1 if respondent is in 18 years or older, =
0 otherwise

= State unemployment rate

Table 2: Effective Dates and Data Availability

State
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota



Date of
Legalization
6/25/15
10/12/14
10/17/14
6/26/15
6/26/13
10/17/14
11/12/08
7/1/13
3/3/10
1/6/15
6/26/15
12/2/13
10/15/14
11/20/13
10/6/14
4/3/09
6/26/15
6/26/15
6/26/15
12/29/12
1/1/13
5/7/04
6/26/15
7/1/13
6/26/15
6/26/15
11/9/14
6/26/15
10/9/14
1/1/10
10/22/13
12/19/13
7/24/11
10/10/14
6/26/15

State YRBS Years

National YRBS Years

1999-2015
2003, 2007-2017
2003-2017
1999, 2001, 2005-2017
2015, 2017
2005, 2009, 2011, 2017
2005-2017
1999-2017
None
2001-2017
2003-2013
1999, 2005-2017
1001-2017
2007-2017
2003-2011, 2015
2005, 2007, 2011, 2017
2005-2013, 2017
2003-2017
2007-2013, 2017
2001-2017
2005-2017
1999-2017
1999-2017
None
1999-2003, 2007-2015
1999-2017
1999-2017
2003, 2005, 2011-2017
1999-2017
2003-2017
2001, 2005, 2009-2013
2005-2017
1999, 2003-2017
2001-2017
1999-2017

1999-2003, 2007-2017
None
1999-2017
2003, 2007, 2009, 2013, 2017
1999-2017
2001, 2009, 2011-2015
2005, 2013, 2015
2003, 2011
2011
1999-2017
1999-2017
1999, 2009
2001, 2005, 2011-2017
1999-2017
2001-2007, 2011-2015
2005, 2007
2003, 2005, 2009-2013
2005, 2007, 2011, 2013, 2017
1999, 2003, 2005, 2009
1999-2003
2003, 2013-2017
2001-2007, 2011, 2015
1999-2017
2005, 2009, 2013-2017
1999, 2001, 2007, 2011, 2013, 2017
1999-2015
2001
None
2001, 2009, 2011, 2015, 2017
None
1999-2015
2001, 2003, 2007, 2009, 2015, 2017
1999-2017
1999, 2001, 2005, 2007, 2011, 2013, 2017
None

Contributes identifying variation to State YRBS
Contributes identifying variation to National YRBS
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Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming




6/26/15
10/6/14
5/19/14
5/20/14
7/1/11
11/12/14
6/26/15
6/26/15
6/26/15
10/6/14
9/1/09
10/6/14
12/6/12
10/9/14
10/6/14
10/7/14

1999, 2003, 2013
2003-2017
None
2009, 2015, 2017
2001-2017
1999, 2005-2017
1999-2015
2003-2017
2001, 2005-2013, 2017
1999-2013, 2017
2003-2011, 2015, 2017
2011-2017
None
1999, 2003-2017
1999-2013, 2017
1999-2015

Contributes identifying variation to State YRBS
Contributes identifying variation to National YRBS
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1999-2005, 2013, 2015
1001, 2005, 2007, 2015, 2017
2001, 2005, 2009
1999, 2003-2017
1999, 2015
1999, 2003, 2005
2003
1999, 2001, 2005, 2007, 2011, 2015
1999-2017
2003-2007, 2017
2003
1999, 2003-2013, 2017
2001, 2005, 2009-2017
2001, 2005-2011, 2015, 2017
1999-2011, 2017
None

Table 3. Estimates of Relationship Between SSM Laws and Suicide Attempts, State YRBS 1999-2015
(1)
(2)
(3)
Panel I: DD Estimate for All HS Students (Full
-0.0060**
-0.0060
-0.0054
Sample)
(0.0027)
(0.0042)
(0.0037)
[N=758,647]
[N=758,647]
[N=758,647]
[Mean: 0.81]
[Mean: 0.81
[Mean:0.079]
Panel II: “Partially Interacted” DDD Estimate
-0.0405***
-0.0405**
-0.0207**
(Sexual Minorities vs Heterosexuals)
(0.0131)
(0.0169)
(0.0077)
[N=239,955]
[N=239,955]
[N-239,55]
[Mean:0.251]
[Mean:0.251]
[Mean:0.256]
Panel III: DD Estimate for Sexual Minorities
-0.0121
-0.0121
-0.0164
(0.0171)
(0.0120)
(0.0147)
[N=23,813]
[N=23,813]
[N=23,813]
[Mean:0.256]
[Mean:0.256]
[Mean:0.242]
Panel IV: DD Estimate for Heterosexuals
0.0024
0.0024
0.0002
(0.0056)
(0.0065)
(0.0041)
[N=216,142]
[N=216,412]
[N=216,142]
[Mean:0.0618]
[Mean:0.0618]
[Mean:0.0573]
Panel V: “Fully Interacted” DDD Estimate (Sexual
-0.0145
-0.0145
-0.0167

(0.0166)
(0.0125)
(0.0121)
Minorities vs Heterosexuals)
[N=239,955]
[N=239,955
[N=239,955
[Mean:0.251]
[Mean:0.251]
[Mean:0.256]
Cluster:
State-by-grade
State
State
Weight:
State YRBS
State YRBS
SEER
*** Significant at the 1 percent level **at the 5 percent level *at the 1% level
Notes: These estimates were generated using data from the 1999-2015 Youth Risk Behavior Surveys. All regressions are weighted by population weights listed
in the table and standard errors are corrected for clustering at the level indicated in the table. All regressions are estimated via ordinary least squares (OLS) and
include controls for age, race/ethnicity, gender, state unemployment rates, state LGBT anti-discrimination in employment policies, state fixed effects, and year
fixed effect


Means for Panel V are identical to the mean of Panel III being a difference-in-difference-in-difference model which would have the same mean as that of sexual
minorities.
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Table 4. Examination of Lead and Lagged Effects of SSM Laws on Suicide Attempts 1999-2015
DD Estimate for
“Partially
DD Estimate for DD Estimate for
“Fully
All HS Students
Interacted”
Sexual
Heterosexuals
Interacted”
(Full Sample)
DDD Estimate
Minorities
DDD Estimate
(Sexual
(Sexual
Minorities vs
Minorities vs
Heterosexuals)
Heterosexuals)
(1)
(2)
(3)
(4)
(5)
Sexual Minority

2+ Wave Prior
1 Wave Prior
Wave SSM Enacted
1+ Wave After

Observations
Panel
Mean

0.1969***
(0.0071)

0.4317***
(0.0321)

0.0021
(0.0035)
-

-0.0285**
(0.0187)
-

-0.0358
(0.0278)
-

0.0016
(0.0030)
-

-0.0371
(0.0277)
-

-0.0063
(0.0044)
0.0011
(0.0064)

-0.0285**
(0.0103)
-0.0273**
(0.0110)

-0.0282*
(0.0149)
0.0334**
(0.0143)

-0.0009
(0.0036)
0.0119**
(0.0050)

-0.0275**
(0.0127)
0.0214
(0.0157)

758,647
Full

239,955
Simple
Interaction
0.24

23,813
Sexual
Minorities
0.24

216,142
Heterosexuals

239,955
Full Interaction

.057

0.24

.079

*** Significant at the 1 percent level **at the 5 percent level *at the 1% level
Notes: These estimates were generated using data from the 1999-2015 Youth Risk Behavior Surveys. All regressions are weighted by the weighting variable
listed in the table and standard errors are corrected for clustering at the level indicated in the table. All regressions are estimated via ordinary least squares (OLS)
and include controls for age, race/ethnicity, gender, state unemployment rates, state LGBT anti-discrimination in employment policies, state fixed effects, and
year fixed effects. Columns 1 and 2 report the interaction between the leads and lags with being a sexual mi


Means for Panel V are identical to the mean of Panel III being a difference-in-difference-in-difference model which would have the same mean as that of sexual
minorities.
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Table 5. Estimates of Relationship Between SSM Laws and Youth Mental Health, State YRBS 1999-2015
(1)
(2)
(3)
(4)

Panel I: DD Estimate for All HS
Students (Full Sample)

Panel II: DD Estimate for All HS
Students (Limited Sample)

Panel III: DD Estimate for Sexual
Minorities

Panel IV: DD Estimate for
Heterosexuals
Panel V: “Fully Interacted” DDD
Estimate (Sexual Minorities vs
Heterosexuals)

Suicide Attempt

Suicide Plan

Suicide Ideation

Depression

-0.0054
(0.0037)
[N=758,647]
[Mean:0.079]
-0.0025
(0.0057)
[N=239,955]
[Mean:0.075]
-0.0164
(0.0147)
[N=23,813]
[Mean:0.242]
0.0002
(0.0041)
[N=216,142]
[Mean:0.057]
-0.0167
(0.0121)
[ N=239,955]
[Mean:0.242]

-0.0026
(0.0038)
[N=886,996]
[Mean:0.124]
0.0019
(0.0038)
[N=350,477]
[Mean:0.124]
0.0023
(0.0082)
[N=37,839]
[Mean:0.325]
0.0015
(0.0030)
[N=312,638]
[Mean:0.101]
0.0008
(0.0060)
[ N=350,477]
[Mean:0.325]

-0.0019
(0.0039)
[N=901,594]
[Mean:0.152]
0.0016
(0.0052)
[N=312,006]
[Mean:0.152]
-0.0077
(0.0123)
[N=35,032]
[Mean:0.388]
0.0020
(0.0043)
[N=276,974]
[Mean:.123]
-0.0097
(0.0108)
[ N=312,006]
[Mean:0.388]

-0.0053
(0.0064)
[N=962,578]
[Mean:0.270]
-0.0003
(0.0058)
[N=367,204]
[Mean:0.264]
-0.0143
(0.0204)
[N=40,069]
[Mean:0.521]
-0.0030
(0.0051)
[N=327,135]
[Mean:.234]
-0.0114
(0.0177)
[ N=367,204]
[Mean:0.521]

*** Significant at the 1 percent level **at the 5 percent level *at the 1% level
Notes: These estimates were generated using data from the 1999-2015 Youth Risk Behavior Surveys. All regressions are weighted by SEER population weights and standard
errors are corrected for clustering at the state level. All regressions are estimated via ordinary least squares (OLS) and include controls for age, race/ethnicity, gender, state
unemployment rates, state LGBT anti-discrimination in employment policies, state fixed effects, and year fixed effects.



Means for Panel V are identical to the mean of Panel III being a difference-in-difference-in-difference model which would have the same mean as that of sexual
minorities.
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Table 6. Estimates of Relationship Between SSM Laws and Youth Mental Health, State YRBS 1999-2017
(1)
(2)
(3)
(4)

Panel I: DD Estimate for All HS
Students (Full Sample)

Panel II: DD Estimate for All HS
Students (Limited Sample)

Panel III: DD Estimate for Sexual
Minorities

Panel IV: DD Estimate for
Heterosexuals
Panel V: “Fully Interacted” DDD
Estimate (Sexual Minorities vs
Heterosexuals)

Suicide Attempt

Suicide Plan

Suicide Ideation

Depression

-0.0051
(0.0031)
[N=881,338]
[Mean:0.079]
0.0012
(0.0036)
[N=342,478]
[Mean:0.077]
0.0118
(0.0104)
[N=39,578]
[Mean:0.223]
-0.0008
(0.0036)
[N=302,900]
[Mean:0.057]
0.0126
(0.0102)
[N=342,478]
[Mean:0.223]

-0.0013
(0.0026)
[N=1,045,330]
[Mean:0.124]
0.0058
(0.0040)
[N=484,004]
[Mean:0.126]
0.0342***
(0.0098)
[N=58,060]
[Mean:0.321]
0.0012
(0.0040)
[N=425,944]
[Mean:0.101]
0.0330***
(0.0072)
[N=484,004]
[Mean:0.321]

-0.0005
(0.0031)
[N=1,064,535]
[Mean:0.154]
0.0071
(0.0043)
[N=449,744]
[Mean:0.155]
0.0265**
(0.0126)
[N=56,882]
[Mean:0.384]
0.0039
(0.0043)
[N=392,862]
[Mean:.123]
0.0226*
(0.0116)
[N=449,744]
[Mean:0.384]

-0.0046
(0.0052)
[N=1,144,619]
[Mean:0.274]
-0.0005
(0.0043)
[N=524,209]
[Mean:0.276]
0.0031
(0.0122)
[N=64,594]
[Mean:0.532]
-0.0018
(0.0051)
[N=459,61]
[Mean:.241]
0.0049
(0.0140)
[N=524,209]
[Mean:0.532]

*** Significant at the 1 percent level **at the 5 percent level *at the 1% level
Notes: These estimates were generated using data from the 1999-2017 Youth Risk Behavior Surveys. All regressions are weighted by SEER population weights and standard
errors are corrected for clustering at the state level. All regressions are estimated via ordinary least squares (OLS) and include controls for age, race/ethnicity, gender, state
unemployment rates, state LGBT anti-discrimination in employment policies, state fixed effects, and year fixed effects.



Means for Panel V are identical to the mean of Panel III being a difference-in-difference-in-difference model which would have the same mean as that of sexual
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Table 7. Estimates of Relationship Between SSM Laws and Youth Mental Health, State and National YRBS 1999-2017
(1)
(2)
(3)
(4)

Panel I: DD Estimate for All HS
Students (Full Sample)

Panel II: DD Estimate for All HS
Students (Limited Sample)

Panel III: DD Estimate for Sexual
Minorities

Panel IV: DD Estimate for
Heterosexuals
Panel V: “Fully Interacted” DDD
Estimate (Sexual Minorities vs
Heterosexuals)

Suicide Attempt

Suicide Plan

Suicide Ideation

Depression

-0.0045*
(0.0024)
[N=1,005,678]
[Mean:.080]
0.0058
(0.0041)
[N=363,922]
[Mean:0.077]
0.0097
(0.0091)
[N=42,360]
[Mean:0.221]
0.0044
(0.0040)
[N=321,562]
[Mean:0.058]
0.0053
(0.0096)
[N=363,612]
[Mean:0.221]

-0.0017
(0.0028)
[N=1,188,009]
[Mean:.126]
0.0067*
(0.0040)
[N=511,366]
[Mean:0.128]
0.0231*
(0.0124)
[N=61,614]
[Mean:0.325]
0.0035
(0.0041)
[N=449,752]
[Mean:0.103]
0.0196*
(0.0114)
[N=511,366]
[Mean:0.325]

-0.0012
(0.0036)
[N=1,207,848]
[Mean:0.156]
0.0085**
(0.0036)
[N=477,347]
[Mean:0.158]
0.0215*
(0.0121)
[N=60,475]
[Mean:0.388]
0.0060
(0.0036)
[N=416,872]
[Mean:0.125]
0.0156
(0.0122)
[N=477,347]
[Mean:0.388]

-0.0046
(0.0049)
[N=1,287,667]
[Mean:0.280]
0.0021
(0.0044)
[N=551,825]
[Mean:0.282]
0.0026
(0.0128)
[N=68,192]
[Mean:0.539]
0.0014
(0.0047)
[N=483,633]
[Mean:0.247]
0.0013
(0.0134)
[N=551,825]
[Mean:0.539]

*** Significant at the 1 percent level **at the 5 percent level *at the 1% level
Notes: These estimates were generated using data from the 1999-2017 Youth Risk Behavior Surveys. All regressions are weighted by SEER population weights
and standard errors are corrected for clustering at the state level. All regressions are estimated via ordinary least squares (OLS) and include controls for age,
race/ethnicity, gender, state unemployment rates, state LGBT anti-discrimination in employment policies, state fixed effects, and year fixed effects.
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Table 8. Estimates of Relationship Between SSM Laws and Youth Risky Behavior, State and National YRBS 1999-2017
Alcohol
Binge Drinking
Smoking
Marijuana Use
Bullying
Panel I: DD Estimate for All HS
Students (Full Sample)

Panel II: DD Estimate for All HS
Students (Limited Sample)

Panel III: DD Estimate for Sexual
Minorities

Panel IV: DD Estimate for
Heterosexuals
Panel V: “Fully Interacted” DDD
Estimate (Sexual Minorities vs
Heterosexuals)

-0.0090
(0.0068)
[N=1,207,594]
[Mean:0.392]
-0.0110
(0.0087)
[N=519,177]
[Mean:0.320]
0.0042
(0.0141)
[N=61,557]
[Mean:0.371]
-0.0138
(0.0094)
[N=457,620]
[Mean:0.314]
0.0180
(0.0146)
[N=519,177]

0.0006
(0.0046)
[N=1,207,875]
[Mean:0.229]
-0.0014
(0.0064)
[N=492,987]
[Mean:0.169]
0.0153
(0.0098)
[N=59,347]
[Mean:0.191]
-0.0040
(0.0068)
[N=433,640]
[Mean:0.167]
0.0193*
(0.0105)
[N=492,987]

0.0065
(0.0050)
[N=1,253,541]
[Mean:0.172]
-0.0089**
(0.0032)
[N=538,008]
[Mean:0.107]
-0.0057
(0.0106)
[N=65,245]
[Mean:0.182]
-0.0093***
(0.0034)
[N=472,763]
[Mean:0.097]
0.0036
(0.0114)
[N=538,008]

-0.0008
(0.0053)
[N=1,269,449
[Mean:0.206]
-0.0046
(0.0080)
[N=546,134]
[Mean:0.204]
-0.0015
(0.0101)
[N=66,386]
[Mean:0.283]
-0.0062
(0.084)
[N=479,748]
[Mean:0.193]
0.0047
(0.0081)
[N=546,134]

-0.0020
(0.0053)
[N=776,159]
[Mean:0.194]
0.0020
(0.0049)
[N=443,018]
[Mean:0.193]
-0.0031
(0.0106)
[N=58,047]
[Mean:0.321]
0.0022
(0.0049)
[N=384,971]
[Mean:0.179]
-0.0053
(0.0085)
[N=443,018]

*** Significant at the 1 percent level **at the 5 percent level *at the 1% level
Notes: These estimates were generated using data from the 1999-2017 Youth Risk Behavior Surveys. All regressions are weighted by SEER population weights
and standard errors are corrected for clustering at the state level. All regressions are estimated via ordinary least squares (OLS) and include controls for age,
race/ethnicity, gender, state unemployment rates, state LGBT anti-discrimination in employment policies, state fixed effects, and year fixed effects.
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Appendix Table 1: Estimated Relationship Between SSM Laws and Sexual Minorities
(1)
(2)
(3)
(4)
SSM Law

0.0025
(0.0031)

0.0013
(0.0047)

2+ Wave Prior

-0.0028
(0.0065)
-

1 Wave Prior
Wave SSM Enacted

-0.0034
(0.0065)
-0.0241
(0.0165)

1+ Wave After

Observations
Year
Sample
Mean

0.0009
(0.0053)

372,074
1999-2015
State
.1065

531,686
1999-2017
State
.1225

559,589
559,589
1999-2017
1999-2017
State & National State & National
.122
.122

*** Significant at the 1 percent level **at the 5 percent level *at the 1% level
Notes: These estimates were generated using data from the 1999-2015 Youth Risk Behavior Surveys. All regressions are weighted by the weighting variable
listed in the table and standard errors are corrected for clustering at the level indicated in the table. All regressions are estimated via ordinary least squares (OLS)
and include controls for age, race/ethnicity, gender, state unemployment rates, state LGBT anti-discrimination in employment policies, state fixed effects, and
year fixed effects.
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Appendix Table 2: DDD Estimate on Suicide Attempts Allowing Different Covariates to Vary, State YRBS 2017

SSM Law * Sexual
Minority

Observations
Additional Interaction
Variables

(1)

(2)

(3)

(4)

(5)

(6)

(7)

-0.0207**
(0.0077)

-0.0262***
(0.0078)

-0.0196**
(0.0084)

-0.0126
(0.0105)

0.0321***
(0.0106)

-0.0151*
(0.0073)

-0.0167
(0.0121)

239,955

239,955

239,955

239,955

239,955

239,955

239,955

None

Individual
Demographics

State FE

Year FE

All

State
LGBT AntiUnemployment
Discrimination
Rate
Employment Policy

Significant at the 1 percent level **at the 5 percent level *at the 1% level
Notes: These estimates were generated using data from the 1999-2015 Youth Risk Behavior Surveys. All regressions are weighted by the weighting variable
listed in the table and standard errors are corrected for clustering at the level indicated in the table. All regressions are estimated via ordinary least squares (OLS)
and include controls for age, race/ethnicity, gender, state unemployment rates, state LGBT anti-discrimination in employment policies, state fixed effects, and
year fixed effects.
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Appendix Table 3: Estimates of Relationship Between SSM Laws and Youth Risky Behavior, State YRBS 1999-2017(State
Linear Time Trends)

Panel I: DD Estimate for All HS Students
(Full Sample)

Panel II: DD Estimate for All HS Students
(Limited Sample)

Panel III: DD Estimate for Sexual
Minorities

Panel IV: DD Estimate for Heterosexuals

Panel V: “Fully Interacted” DDD Estimate
(Sexual Minorities vs Heterosexuals)

Suicide Attempt

Suicide Plan

Suicide Ideation

Depression

-0.0057*
(0.0029)
[N=881,338]
[Mean:0.079]
0.0013
(0.0047)
[N=342,478]
[Mean:0.077]
-0.0064
(0.0160)
[N=39,578]
[Mean:0.223]
0.0027
(0.0029)
[N=302,900]
[Mean:0.057]
-0.0091
(0.00142)
[N=342,478]
[Mean:0.223]

0.0001
(0.0029)
[N=1,045,330]
[Mean:0.124]
-0.0014
(0.0039)
[N=484,004]
[Mean:0.126]
0.0079
(0.0064)
[N=58,060]
[Mean:0.321]
-0.0034
(0.0043)
[N=425,944]
[Mean:0.101]
0.0113
(0.0070)
[N=484,004]
[Mean:0.321]

0.0002
(0.0041)
[N=1,064,535]
[Mean:0.154]
0.0048
(0.0040)
[N=449,744]
[Mean:0.155]
0.0020
(0.0085)
[N=56,882]
[Mean:0.384]
0.0047
(0.0040)
[N=392,862]
[Mean:.123]
-0.0027
(0.0078)
[N=449,744]
[Mean:0.384]

-0.0027
(0.0040)
[N=1,144,619]
[Mean:0.274]
0.0005
(0.0030)
[N=524,209]
[Mean:0.276]
-0.0164
(0.0165)
[N=64,594]
[Mean:0.532]
0.0020
(0.0041)
[N=459,61]
[Mean:.241]
-0.0184
(0.0190)
[N=524,209]
[Mean:0.532]

*** Significant at the 1 percent level **at the 5 percent level *at the 1% level
Notes: These estimates were generated using data from the 1999-2017 Youth Risk Behavior Surveys. All regressions are weighted by SEER population weights
and standard errors are corrected for clustering at the state level. All regressions are estimated via ordinary least squares (OLS) and include controls for age,
race/ethnicity, gender, state unemployment rates, state LGBT anti-discrimination in employment policies, state fixed effects, and year fixed effects.



Means for Panel V are identical to the mean of Panel III being a difference-in-difference-in-difference model which would have the same mean as that of sexual
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Appendix Table 4: Estimates of Relationship Between SSM Laws and Youth Risky Behavior, State and National YRBS 19992017(State Linear Time Trends)

Panel I: DD Estimate for All HS Students
(Full Sample)

Panel II: DD Estimate for All HS Students
(Limited Sample)

Panel III: DD Estimate for Sexual
Minorities

Panel IV: DD Estimate for Heterosexuals

Panel V: “Fully Interacted” DDD Estimate
(Sexual Minorities vs Heterosexuals)

Suicide Attempt

Suicide Plan

Suicide Ideation

Depression

-0.0045
(0.0031)
[N=1,005,678]
[Mean:.080]
-0.0002
(0.0041)
[N=363,922]
[Mean:0.077]
-0.0056
(0.0118)
[N=42,360]
[Mean:0.221]
0.0009
(0.0026)
[N=321,562]
[Mean:0.058]
-0.0065
(0.0105)
[N=363,922]
[Mean:0.221]

-0.0006
(0.0028)
[N=1,188,009]
[Mean:.126]
-0.0027
(0.0040)
[N=511,366]
[Mean:0.128]
0.0079
(0.0062)
[N=61,614]
[Mean:0.325]
-0.0047
(0.0039)
[N=449,752]
[Mean:0.103]
0.0126*
(0.0063)
[N=511,366]
[Mean:0.325]

-0.0002
(0.0040)
[N=1,207,848]
[Mean:0.156]
0.0029
(0.0036)
[N=477,347]
[Mean:0.158]
0.0010
(0.0082)
[N=60,475]
[Mean:0.388]
0.0028
(0.0035)
[N=416,872]
[Mean:0.125]
-0.0018
(0.0063)
[N=477,347]
[Mean:0.388]

-0.0019
(0.0042)
[N=1,287,667]
[Mean:0.280]
-0.0042
(0.0030)
[N=551,825]
[Mean:0.282]
-0.0179
(0.0171)
[N=68,192]
[Mean:0.539]
-0.0027
(0.0042)
[N=483,633]
[Mean:0.247]
-0.0151
(0.0195)
[N=551,825]
[Mean:0.539]

*** Significant at the 1 percent level **at the 5 percent level *at the 1% level
Notes: These estimates were generated using data from the 1999-2017 Youth Risk Behavior Surveys. All regressions are weighted by SEER population weights
and standard errors are corrected for clustering at the state level. All regressions are estimated via ordinary least squares (OLS) and include controls for age,
race/ethnicity, gender, state unemployment rates, state LGBT anti-discrimination in employment policies, state fixed effects, an



Means for Panel V are identical to the mean of Panel III being a difference-in-difference-in-difference model which would have the same mean as that of sexual
minorities.
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