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Abstract
Suicide is the second leading cause of death for people aged 10–34 years old. Limited research has documented extant 
heterogeneities in suicide across the life course and among diverse sociodemographic groups. There is also limited research 
on the influences of mental health utilization on suicidal trajectories across the life course. This study aims to: (1) identify 
racial/ethnic, sex, sexual orientation, socioeconomic status, and intersectional differences in suicidal trajectories among 
adolescents transitioning to adulthood; and (2) examine influences of mental health service utilization on disparities in 
suicidal trajectories. The study included 9421 respondents (Mage = 14.99 [SD = 1.61]) from Waves I–IV National Longitu-
dinal Study of Adolescent to Adult Health (1994–2008). Latent class growth analyses were used to identify trajectories of 
suicidal ideation and suicide attempts. Multivariate multinomial logistic regression was used to examine the influences of 
mental health treatment and sociodemographic characteristics on suicidal trajectories. Three suicidal ideation (low-stable, 
high-decreasing, moderate-decreasing-increasing) and two suicide attempt (low-stable, moderate-decreasing) trajectories 
were identified. Compared with the low-stable trajectories, the risks of being in high-decreasing suicidal ideation trajectories 
were higher among females (AOR = 1.45, 95% CI 1.01–2.13) and sexual minorities (AOR = 1.82, 95% CI 1.21–2.74). Sexual 
minorities (AOR = 2.63, 95% CI 1.69–4.08) and low-SES adolescents (AOR = 1.79, 95% CI 1.08–2.98) were more likely to 
be in the moderate-decreasing suicide attempt group. Mental health service utilization predicted engagement in high-risk 
suicidal trajectories. Sociodemographic disparities in suicidal trajectories initiate early and persist over time. Individuals 
in high-risk trajectories received mental health treatment during adolescence. Suicide prevention should target vulnerable 
subpopulations and mental health service utilization in the early stage.

Keywords  Suicidal trajectories · Suicidal ideation · Suicide attempt · Health disparities · Mental health treatment · Life 
course

Introduction

Suicide continues to be a serious public health problem 
(Lindsey et al. 2019; Nock et al. 2019). Suicide ranks as the 
second leading cause of death for people ages 10–34 years 
old in the US (Curtin et al. 2016). From a life course per-
spective, the likelihood of engaging in nonfatal suicide 
behaviors (i.e., suicide ideation and suicide attempts) vary 
across developmental stages (Bridge et al. 2018; Lindsey 
and Xiao 2019; Ruch et al. 2019; Yu and Chen 2019). It 
is important, therefore, to understand the onset and chang-
ing patterns of suicidal behaviors to guide effective suicide 
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preventative efforts (Allan et al. 2019; Czyz and King 2015; 
Kerr et al. 2013; Shakya et al. 2019).

Existing studies examining suicidal ideation and suicide 
attempts have mostly focused on estimating the prevalence 
and risks at specific, static points in time (Allan et al. 2019; 
Franklin et al. 2017), rather than examining suicidal tra-
jectories from a life course perspective (Rueter et al. 2008; 
Thompson and Swartout 2018). A single-timepoint approach 
cannot provide clinicians and researchers with two types of 
critical information: factors amendable to suicide prevention, 
and high-risk subgroups who may exhibit different patterns 
of suicidal ideation and attempts at specific developmental 
stages (Kerr et al. 2013; Marshal et al. 2013; Rueter et al. 
2008; Thompson and Swartout 2018). Existing longitudinal 
studies, however, are also limited by short follow-up periods 
(Borowsky et al. 2001; Rueter et al. 2008), geographical gen-
eralizability (e.g., beyond state or region; Kerr et al. 2013; 
Rueter et al. 2008), diversity of sample characteristics (e.g., 
most were conducted among single category of racial group, 
patients in clinical settings, or military personnel; Czyz and 
King 2015; Rueter et al. 2008) and small sample size (Kerr 
et al. 2013; Rueter et al. 2008). We address this gap by iden-
tifying 13-year trajectories of suicidal ideation and suicide 
attempt among a nationally representative and diverse ado-
lescent sample. Our study contributes to identifying critical 
risk periods and subpopulations from adolescence to young 
adulthood in the greatest need for suicide prevention.

During adolescence, higher use of mental health treat-
ment utilization has been shown to associate with the risks 
of suicide behaviors (McClellan et al. 2020). Most stud-
ies, however, were conducted using cross-sectional design 
(Nock et al. 2013) or followed up over a short term (e.g., 
6-month follow up; Moskos et al. 2007). Relatively little is 
known about the long-term effect of mental health service 
utilization on the latter development or course of suicidal 
behaviors. This is noteworthy as recent predictive modeling 
using intensive ecological momentary assessment found that 
variability of suicidal trajectories (i.e., changes in suicidal 
ideation over time) might be trait-like after stressful events 
and will not manifest risks on suicidal behaviors after at 
least two years (Oquendo et al. 2020). A prior longitudinal 
study conducted in rural China found a nonsignificant men-
tal health treatment effect in preventing psychiatric patients 
from suicide risks after 14 years (Ran et al. 2018). Besides, 
suicidal adolescents typically enter treatment before rather 
than after their onset of suicide (55.3–73.2% across suicidal 
behaviors), while some treatment may not be specific enough 
to target suicide behaviors (Nock et al. 2013). A longitudinal 
examination is needed to clarify the influences of early men-
tal health treatment on individual variation in temporal pat-
terns of suicidal ideation and suicide attempts, i.e., whether 
mental health treatment disrupts suicide trajectories (Mou 
et al. 2020; Nock et al. 2019; Xiao et al. 2019a, b).

Researchers increasingly suggested disparities in the 
prevalence and risk of suicide in terms of race/ethnicity, sex, 
sexual orientation, and socioeconomic status (SES; Bridge 
et al. 2018; Lindsey et al. 2019; Shakya et al. 2019; Xiao 
et al. 2019a, b). Such disparities may further differ over time. 
For example, Black children ages 5–12 had nearly twice 
the completed suicide rates than their White counterparts, 
whereas suicide risks were lower among Black adolescents 
than White adolescents ages 13–17 (Bridge et al. 2018). Sex 
differences in suicidal behaviors found among adolescents 
ages 14–17 were not observed for participants ages 18–21 or 
22 + years (Wunderlich et al. 2001). Sexual minority youth 
had a substantially higher level of suicidality than their het-
erosexual counterparts during early adolescence, and that 
gap persisted over time (Marshal et al. 2012). Additionally, 
living in a low SES family was associated with higher risks 
of suicidal behaviors during adolescence, but not adulthood 
(Chau et al. 2014; Zaborskis et al. 2016). Extant research, 
however, fails to address sociodemographic disparities in 
suicidal trajectories (Alegria et al. 2010). Moreover, with 
increasing awareness of diversity and inclusion in suicide 
research (Moutier 2020; Park et al. 2020), growing evidence 
demonstrates disproportionately and routinely greater risks 
of suicidal behaviors among individuals with intersecting 
identities across sex, race/ethnicity, sexual orientation, and 
socioeconomic status (Liu et al. 2020; Moutier 2020; Muel-
ler et al. 2015). The growing rates of suicide attempts among 
Black adolescents, for example, were faster among Black 
girls than their male counterpart. Yet, little is known about 
how various social identities intersect and affect suicidal tra-
jectories and how intersectionality can guide equity-focused 
implementation efforts (Aby 2020).

In this study, we identified the trajectories of suicidal 
ideation and suicide attempts. We further documented the 
impact of mental health treatment on suicidal trajectories 
over time. We investigated whether suicidal trajectories dif-
fer across sociodemographic characteristics (i.e., racial/eth-
nic, sex, sexual orientation, SES) and intersectional social 
identities. Identifying disparities in suicidal trajectories and 
the influence of early mental health treatment will not only 
help provide a greater understanding of at-risk critical peri-
ods and sub-populations but inform tailored interventions 
to narrow health disparities in suicidal trajectories (Moutier 
2020; Park et al. 2020; Zimmerman and Anderson 2019).

Methods

Study Design and Participants

This study used the restricted-use data from Waves I–IV 
of the National Longitudinal Study of Adolescent to Adult 
Health (Add Health), a prospective cohort study using a 
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multistage stratified cluster design to recruit a nationally 
representative sample from 132 schools associated with 
80 communities across the USA (Harris et al. 2019). Wave 
I in-home survey was completed during the 1994–1995 
school year with 20,745 7th–12th-grade students (ages 
11–19 years). The adolescents were followed up through 
four face-to-face surveys, with Wave IV (2007–2008) con-
ducting at ages 24–32 years (Harris 2013; UNC Carolina 
Population Center 2018).

At-home interviews, conducted at baseline and follow-up, 
lasted approximately 90 min. Computer-Assisted Personal 
Interview and Audio Computer-Assisted Self-Interviews 
were used to respond to a potentially sensitive question, 
which enhances the quality of self-reporting of sensi-
tive and illegal information (Turner et al. 1998). Written 
informed consent was obtained from parents when partici-
pants were younger than 18 years, or from participants who 
were 18 years or older. The New York University IRB (IRB-
FY2018-1561) approved all procedures to acquire the Add 
Health dataset.

Procedures

Measures of suicidal ideation and suicide attempts across 
all four waves were used to identify trajectories of these 
suicide behavior indices, respectively. Suicidal ideation was 
assessed by one question with a response option of yes or 
no: “During the past 12 months, did you ever seriously think 
about committing suicide?” Suicide attempts were assessed 
by one item with response options of zero, one, two, three, 
and four or more: “During the past 12 months, how many 
times did you attempt suicide?” Answers were dichotomized 
(zero as no attempt, one as one or more attempts).

Sociodemographic characteristics included non-exclusive 
categorical measures for race/ethnicity (non-Hispanic White, 
non-Hispanic Black, Latinx, non-Hispanic Asians, non-
Hispanic American Indian or Native American, other, and 
multiracial), sex (female, male), sexual orientation (sexual 
minorities, heterosexual), and SES assessed by maternal 
educational level and receipt of public assistance. A con-
tinuous measure of the participant’s age at each wave was 
included. We further included interaction terms of soci-
odemographic characteristics to assess intersections across 
social identities (i.e., race/ethnicity, sex, sexual orientation, 
SES) to address whether the impact of one factor differed 
across the level of another (Bridge et al. 2008; Lindsey et al. 
2019; Ruch et al. 2019; Sheftall et al. 2016; Xiao 2019).

Mental health treatment during adolescence was assessed 
using one item at Wave I, which asked participants whether 
they have received psychological or emotional counseling 
in the past year. Responses were dichotomized (yes or no).

Given the evidence of depression as a significant risk fac-
tor for suicidal behaviors (Cha et al. 2018; Franklin et al. 

2017), we included a continuous measure of depression, 
constructed by the mean scores of a shortened nine-item 
version of the Center for Epidemiologic Studies Depression 
Scale (CES-D; Radloff 1977), regarding participants’ experi-
ences in the past week (Cronbach’s α = 0.79).

Statistical Analysis

This study carefully adjusted for clustering effects and sam-
pling weights. Preliminary analyses, including identification 
of and adjustments for missing data using multiple imputa-
tion, outliers, and non-normality, were completed. During 
the analyses, non-linearity, measurement error, moderation 
effects, statistical power, equivalent models, and specifica-
tion errors were examined (See Appendix 1 for details on 
overall consideration and preliminary analysis, Appendix 2 
for details on missing data and sensitivity analyses).

Four stages of analyses were conducted. First, before 
assessing suicidal trajectories, descriptive statistics were 
computed and reported for suicidal behaviors in each wave 
and sociodemographic characteristics (e.g., race/ethnicity, 
sex, sexual orientation, SES). Mean and standard devia-
tion (SD) were used to describe continuous variables (e.g., 
age). Unweighted frequencies and weighted percentages 
were used to describe categorical variables (e.g., suicidal 
behaviors, race/ethnicity, and gender). Rao Scott χ2 tests for 
weighted data and t-tests were used to examine the cross-
sectional relationships between sociodemographic character-
istics, depression, and suicidal behaviors at baseline. These 
analyses were performed using SAS 9.4.

Second, latent class growth analysis (LCGA) was used 
to characterize the distinct and unobserved subgroups rep-
resenting varying trajectories of suicidal ideation and like-
lihood of suicide attempt across four waves (Waves I–IV) 
and to examine differences in change among these unob-
served subgroups. Traditional longitudinal models (e.g., 
multilevel modeling, random-effect ANOVA, random coef-
ficient modeling, and hierarchical linear modeling) define 
average estimates of growth trajectories and variance and 
assume a uniform influence of covariates on the growth tra-
jectories and variance for all individuals (Duncan and Dun-
can 2009; Raudenbush and Bryk 2002). Therefore, these 
models assume that all individuals are drawn from a single 
population characterized by a single set of common param-
eters (e.g., means, variances, covariances; Ram and Grimm 
2009). However, they fail to address the differences between 
individual subgroups whose growth trajectories are signifi-
cantly different from the overall estimate. Growth mixture 
modeling (GMM) allows for exploring differences in growth 
trajectories across unobserved subpopulations and identify-
ing individual differences in growth trajectories (Muthen 
and Asparouhov 2008).
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LCGA is a special form of a GMM where within-class 
variances are fixed at zero, implying that all individuals in a 
particular class are homogeneous (Jung and Wickrama 2008; 
Nagin 2005). LCGA adopts a person-centered approach, 
which focuses on the relationships among individuals. By 
categorizing individuals into distinct groups based on indi-
vidual response patterns (Muthen and Muthén 2000), LCGA 
is more effective than traditional longitudinal methods at 
highlighting changes in and development of behaviors over 
time (Duncan and Duncan 2009). LCGA is especially suit-
able for highly skewed and categorical data (Feldman et al. 
2009), which are often found in suicide data (e.g., Tidemalm 
et al. 2008). In this analysis, suicidal behaviors (suicidal 
ideation and suicide attempts at each time period) were 
treated as categorical variables to estimate continuous latent 
intercepts as well as growth patterns for each class (details 
in Appendix 1).

This analysis followed four steps: (1) problem definition, 
(2) model specification, (3) model estimation, and (4) model 
selection and interpretation. Based on the research questions, 
analysis began with a single-class LCGA model, and then 
estimated two-, three-, four-, and five- class models (Jung 
and Wickrama 2008; Ram and Grimm 2009). The number 
of random starts values was increased several times to assess 
non-convergence or local maxima (Jung and Wickrama 
2008). Our decision for the final model was made based 
on comparing various statistical indicators and clinical rel-
evance after stepwise increasing the number of classes (Ber-
lin et al. 2013; Curran et al. 2010; Feldman et al. 2009; Jung 
and Wickrama 2008; Nylund et al. 2007). The final number 
of trajectories was selected based on conceptual meaning 
(Xiao et al. 2019a, b), statistical model fit indices (Nylund 
et al. 2007), entropy (Asparouhov and Muthen 2014) and the 
smallest estimated class proportions (Nylund et al. 2007). 
To compare model fit, Akaike Information Criterion (AIC), 
Bayesian Information Criterion (BIC), and adjusted BIC 
were used. Lower values on AIC and BIC were indicative 
of better-fitting models (Nagin 1999, 2005; Nylund et al. 
2007). Entropy was used to compare how distinctly each 
model classified individuals into discrete suicidal behavior 
trajectories, with a value of 0.60 indicating good separation, 
and higher values till 1.00 suggesting even better separation 
(Muthen 2004). Latent class models that produced classes 
with less than 1% of the sample or that did not converge 
were not considered due to the risk of poor generalizability 
(Finch and Bolin 2017), given the non-normal distribution 
of data (Bauer and Curran 2003a). The Lo-Mendell-Rub 
adjusted likelihood ratio test (LMR-LRT; Lo et al. 2001) 
was used to test further whether a proposed model with more 
classes significantly improved model fit relative to a model 
with fewer classes, indicated by a significant LMR-LRT 
value. While there is no consensus regarding the smallest 
size of the latent class (Bollen and Curran 2006; Curran 

et al. 2010), classes with less than 1% of the population 
was considered substantially less parsimonious and thus 
not considered (Agley and Xiao 2020; Geary et al. 2009; 
Rose et al. 2017; Xiao et al. 2019; Xiao et al. 2020). LCGA 
analyses were conducted using Mplus version 8 (Muthén 
and Muthén 1998–2017). During LCGA, full information 
maximum likelihood (FIML) estimation, a widely accepted 
approach, was used to handle missing data (Bollen and Cur-
ran 2006; Curran and Hussong 2002).

Third, to examine whether individuals’ sociodemographic 
characteristics predicted suicidal trajectories, bivariate anal-
yses were conducted. We first performed summaries and 
statistical tests using SAS and compared latent classes (using 
χ2 tests for categorical variables and t-tests for continuous 
variables) with respect to sociodemographic characteristics 
(i.e., sex, race/ethnicity, sexual orientation, SES). Associa-
tion between categorical variables and suicidal trajectories 
was assessed using χ2 tests. Analysis of variance (ANOVA) 
was used to compare sociodemographic differences across 
suicidal ideation trajectories. Bonferroni correction for mul-
tiple comparisons was applied. A series of t-tests were used 
to compare sociodemographic differences across suicide 
attempt trajectories.

Fourth, bivariate and multivariate multinomial logistic 
regression (for suicidal ideation trajectories) and logistic 
regression (for suicide attempt trajectories) were used to pre-
dict the class membership of the identified trajectories. Four 
steps were conducted, successively: (a) Model 1 adjusted 
for all sociodemographic variables, including race/ethnicity, 
sex, sexual orientation, and SES, (b) Model 2 adjusted for 
sociodemographic characteristics and depression, (c) two-
way interactions among sociodemographic variables were 
included, and (d) three-way interaction terms were examined 
in each model to investigate the role of intersections across 
social identities (i.e., race/ethnicity, sex, sexual orientation, 
SES) in engaging different suicidal trajectories.

We compared classes with respect to mental health ser-
vice use by bivariate- and multivariable logistic regressions, 
adjusting for sex, race/ethnicity, sexual orientation, SES. 
Lastly, we addressed the importance of intersectionality by 
including the intersection terms between each of the two 
social identities (i.e., sex, race/ethnicity, sexual orientation, 
SES). Models were compared using differences in R-squares. 
These analyses were performed in SAS, adjusting for com-
plex sampling design.

The strategies in the third and fourth stages followed the 
recommended manual three-step approach (Vermunt 2010) 
to test for associations between class membership and our 
covariates of interest, where logits for the classification’s 
probabilities were used to account for individuals’ likeli-
hood of membership in classes other than their most likely 
class (King et al. 2020). Significance testing was two-sided 
and carried out at the 5% significance level. To improve the 
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robustness of our estimation and analyses, we conducted 
several sensitivity analyses. We conducted sensitivity anal-
yses (e.g., with and without imputed datasets, covariates) 
and cross-validation through trained subsample and valida-
tion subsample (Xiao et al. 2018). Results were consistent. 
We reported results with imputed datasets, with auxiliary 
variables adjustment, and the whole sample in the follow-
ing sections.

Results

There were 9421 respondents who participated in all four 
waves of data collection (53.15% female, mean age at base-
line 14.99 [SD = 1.61], 14.30% sexual minorities, 70.48% 
White, 16.21% low maternal education, and 26.32% received 
public assistance, Appendix 3). At baseline, there were 1276 
(13.82%) adolescents who thought about suicide, and 366 
(4.13%) who reported suicide attempts. Older, sexual minor-
ity and low-SES adolescents reported more suicidal ideation. 
Female and sexual minorities were more likely to attempt 
suicide (Appendix 3).

The 3-class solution was optimal for suicidal ideation 
trajectories, and the 2-class solution was optimal for sui-
cide attempt trajectories based on the joint evaluation of fit 
indices and the conceptual meaning (Table 1). These class 
solutions were based on the joint evaluation of fit indices 
and conceptual meaningfulness. Specifically, for suicidal 
ideation trajectories, the adjusted BIC values were small-
est among 3- and 4-class solutions, but the 4-class solution 
contained one class that contained only 0.62% of the sam-
ple, which was too small to be generalizable to a broader 
population. The nonsignificant LRT statistic, produced by 
comparing 3-class and 4-class solution, also suggested that 

there were no statistical differences between 3- and 4-class 
models, and thus supported rejecting the fourth trajectory. 
The entropy of the 3-class solution (0.846) also exceeded 
the criterion for good class separation (i.e., entropy ≥ 0.60). 
For suicide attempt trajectories, the adjusted BIC was low-
est for the 2-class solution, which also produced good class 
separation (entropy = 0.816) and a generalizable proportion 
of the sample in each class. Starting with the 3-class solu-
tion, all model fit indices increased, and the p-value of the 
LRT became nonsignificant. Hence, the 2-class solution was 
selected for the suicide attempt trajectories. For both LCGA 
models, estimation over five classes produced zero samples 
in at least one class (e.g., an empty class), and thus, 1- to 
4-class solutions were presented. Examination of theoreti-
cal cohesiveness also supported the selection of 3-class and 
2-class solutions for suicidal ideation and suicide attempts, 
respectively.

The largest class (Trajectory 1, low-stable, 8608 [91.37%] 
of 9421), was characterized by participants consistently 
reporting a low likelihood of suicidal ideation from adoles-
cence to adulthood (Fig. 1). Trajectory 2 (high-decreasing, 
322 [3.42%]) consisted of youth reporting a high likelihood 
of suicidal ideation during early adolescence, followed by 
a substantial decrease as youth transitioned to emerging 
adulthood and continued to decrease thereafter. Trajectory 
3 (moderate-decreasing-increasing, 491 [5.21%]) included 
participants reporting a relatively moderate level of sui-
cidal ideation during adolescence (Waves I and II), which 
decreased when they transitioned to emerging adulthood 
(Wave III), but then increased again in young adulthood 
(Wave IV). For suicide attempts trajectories (Fig. 2, most of 
the sample (9213 [97.79%]) was classified into Trajectory 1 
(low-stable) with a consistently low likelihood of attempting 
suicide across time. Trajectory 2 (moderate-decreasing, 208 

Table 1   Summary of latent 
class growth analysis model 
identification and fit statistics

AIC Akaike Information Criterion; BIC Bayesian Information Criteria; Adjusted BIC Sample size adjusted 
Bayesian Information Criteria; LMR-LRT Lo-Mendell-Rubin adjusted likelihood ratio test. Bolded models 
were selected

No. of classes AIC BIC Adjusted BIC Smallest 
class, %

Entropy LMR-LRT P

Suicidal ideation
 1 24,147.4 24,333.3 24,250.7 – – N/A N/A
 2 22,966.8 23,174.1 23,082.0 8.95 0.713 1156.05  < 0.001
 3 22,892.2 23,121.1 23,019.4 3.42 0.846 76.85 0.13
 4 22,870.5 23,120.8 23,009.5 0.83 0.881 27.36 0.05
 5 22,875.9 23,147.6 23,026.9 0.00 0.800 0.21 0.45

Suicide attempt
 1 9254.1 9440.0 9357.4 – – N/A N/A
 2 8939.3 9146.6 9054.5 2.21 0.816 306.95  < 0.001
 3 8935.7 9164.6 9062.9 0.71 0.870 8.99 0.49
 4 8939.6 9189.9 9078.7 0.06 0.900 2.05 0.60
 5 8945.4 9217.1 9096.4 0.04 0.902 0.21 0.58
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[2.21%]) had individuals who indicated a moderate likeli-
hood of attempting suicide during early adolescence but 
decreased during the transition to adulthood.

Bivariate analyses identified significant differences in 
the distribution of suicidal trajectories across race/ethnicity, 
sex, sexual orientation, and SES (Appendix 4). Multivariate 
multinomial logistic regression showed (Table 2) that for 
suicidal ideation trajectories, adolescents who were female 
(Model 1: adjusted odds ratio [AOR] 2.10, 95% confidence 

interval [CI] 1.46–3.02; Model 2: AOR = 1.45, 95% CI 
1.01–2.13), sexual minorities (Model 1: AOR = 1.98, 95% 
CI 1.35–2.90; Model 2: AOR = 1.82, 95% CI 1.21–2.74), 
older (Model 1: AOR = 1.12, 95% CI 1.03–1.23), and 
received mental health treatment (Model 2: AOR = 1.89, 
95% CI 1.27–2.84) were significantly more likely to have 
a high risk of suicidal ideation before emerging adulthood 
(Trajectory 2, high-decreasing). Sexual minority youth 
(AOR = 2.86, 95% CI 2.00–4.09) and adolescents receiving 

Fig. 1   Trajectories of suicidal 
ideation likelihood

Fig. 2   Trajectories of suicide 
attempt likelihood
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mental health treatment (AOR = 2.49, 95% CI 1.82–3.40) 
were also more likely to have a moderate likelihood of sui-
cidal ideation during adolescence, with an elevated likeli-
hood of experiencing suicidal ideation during the transition 
to adulthood (Wave III to Wave IV, Trajectory 3, moderate-
decreasing-increasing), even after controlling for depression. 
Across all racial/ethnic groups, Black adolescents were less 
likely to belong to Trajectory 2 (high-decreasing) and Tra-
jectory 3 (moderate-decreasing-increasing). Adolescents of 
other races (i.e., non-Hispanic American Indian or Native 
American, other, and multiracial) were less likely to be in 
Trajectory 2 (high-decreasing).

For suicide attempt trajectories (Table 2), sexual minor-
ity youth were more likely to be in Trajectory 2 (moder-
ate-decreasing) than Trajectory 1 (low-stable), both before 
(Model 1: AOR = 2.86, 95% CI 1.82–4.51) and after (Model 
2: AOR = 2.63, 95% CI 1.69–4.08) controlling for depres-
sion. Adolescents who lived in families receiving public 
assistance were also more likely to be in Trajectory 2 (mod-
erate-decreasing; Model 1: AOR = 1.87, 95% CI 1.14–3.06; 
Model 2: AOR = 1.79, 95% CI 1.08–2.98). Receiving mental 
health treatment was associated with a greater likelihood 

of being in Trajectory 2 (moderate-decreasing; Model 2: 
AOR = 3.42, 95% CI 2.08–5.62). Female adolescents, on the 
other hand, were less likely to be in Trajectory 2 (moder-
ate-decreasing) after controlling for depression (Model 2: 
AOR = 0.51, 95% CI 0.33–0.81).

We detected significant two-way interactions across 
mental health service utilization, race/ethnicity, sexual 
orientation, and SES (Appendix 5). Compared to Trajec-
tory 1, Black adolescents receiving mental health treat-
ment were 3.41 times (95% CI 1.50–7.80) more likely than 
White adolescents to be in suicidal ideation Trajectory 3 
(moderate-decreasing-increasing). Latinx adolescents with 
mothers whose highest educational level was less than col-
lege were less likely to be in suicidal ideation Trajectory 2 
(high-decreasing, AOR = 0.33, 95% CI 0.11–0.96, Fig. 3). 
Trajectory 3 (moderate-decreasing-increasing, AOR = 0.29, 
95% CI 0.14–0.61, Fig. 3). Latinx adolescents with mothers 
who had less than college-educated were also less likely to 
be in the suicide attempt Trajectory 2 (moderate-decreasing, 
AOR = 0.26, 95% CI 0.08–0.78, Fig. 3). Sexual minority 
adolescents in other racial/ethnic groups (i.e., non-Hispanic 
American Indian or Native American, other, and multiracial) 

Fig. 3   Moderation of race/eth-
nicity on suicidal trajectories
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were less likely to be in Trajectory 2 (moderate-decreas-
ing) of the suicide attempt model (AOR = 0.07, 95% CI 
0.01–0.47, Fig. 3). We did not find significant any three-way 
interactions (e.g., whether Black sexual minorities receiv-
ing mental health treatment were more likely to belong to 
different suicidal trajectories than their White counterparts).

Discussion

This study adds to the body of suicide research by dem-
onstrating the heterogeneity of suicidal trajectories from 
adolescence to adulthood across sociodemographic charac-
teristics and examining the effect of mental health service 
utilization. We identified three suicidal ideation trajectories 
and two suicide attempts trajectories. Receiving mental 
health treatment was associated with greater odds of being 
in trajectories showing high risks of suicidal behaviors dur-
ing adolescence. Sociodemographic and intersectional dif-
ferences in suicidal trajectories address the health disparities 
and the potential for more fine-grained risk assessment.

Nock et al. (2013) reported that most suicidal adolescents 
received mental health treatment, which is in line with our 
findings that mental health service utilization was signifi-
cantly associated with being a member of the high-decreas-
ing and moderate-decreasing–increasing suicidal ideation 
trajectories and moderate-decreasing suicide attempt trajec-
tory. Adolescents with significant levels of psychiatric risk 
(i.e., reporting suicidal ideation or an attempt), may require 
mental health treatment, hence the significant association 
between Wave I mental health service utilization and the 
suicide behavior trajectories. The decreases in likelihood of 
suicidal ideation and attempts over time may reflect suicide 
risk mitigation over time.

Despite evidence of racial/ethnicity, sex, sexual orien-
tation, and SES differences in the prevalence and risk of 
suicide, few longitudinal studies account for disparities 
in suicidal trajectories (Needham 2012; Thompson and 
Swartout 2018). Black adolescents were less likely than 
other racial/ethnic groups to be categorized in Trajectory 2 
(high-decreasing) and Trajectory 3 (moderate-decreasing-
increasing). Possible explanations include misclassifica-
tion (Phillips and Ruth 1993), under-reporting of suicidal 
ideation due to mistrust of medical and mental health care 
systems (Shain 2019), and cultural influences on the ten-
dency to “tough-it-out” and hide emotions (Lindsey et al. 
2017). For instance, Black adolescents tended to have 
fewer disclosures of suicidal ideation than their White 
counterparts (Lindsey et  al. 2017; Willis et  al. 2003). 
Lower representation among Black adolescents in the Tra-
jectories 2 and 3 may also be a result that the Add Health 
baseline sample recruited only students attending high 
schools. Since Black adolescents had a higher dropout rate 

than their White counterparts (Rose et al. 2017), those at 
risk of suicidal ideation (e.g., those experiencing adverse 
childhood experiences, poverty, racial discrimination; 
Bridge et al. 2008; Joe et al. 2008; Lindsey et al. 2019) 
may not be included in the sample.

Our study further identified that Black individuals who 
received mental health treatment reported a greater likeli-
hood of being in moderate-decreasing–increasing suicidal 
ideation group. One explanation might be that mental health 
service utilization increased the likelihood among Black 
adolescents to report suicidal behaviors or experience higher 
surveillance of their psychiatric needs via their receipt of 
treatment (Scott et al. 2007). Conversely, this finding might 
suggest that the effects of treatment might dissipate over 
the long term, particularly if early treatment utilization was 
uneven in terms of attendance or questionable in terms of 
quality, which has been reported elsewhere among Blacks 
transitioning to adulthood (Munson et al. 2012). Future 
research is warranted to determine the risks and tailored 
interventions to address suicide behaviors among transition-
age and young adult Blacks (Davis 2003).

Females were more likely to be in a high-decreasing 
suicidal ideation trajectory (Trajectory 2). One potential 
explanation is female adolescents tend to mature earlier, both 
emotionally and cognitively (Goddings et al. 2014; Yu and 
Chen 2019) and report greater susceptibility to cyberbully, 
particularly through social media (Livingstone 2018; Xiao 
2019; Xiao et al. 2019). These risk factors could contribute 
to the early initiation of and changes in suicidal behaviors 
(Callina et al. 2017; Cha et al. 2018). Future research should 
investigate more age-related risk factors associated with the 
widening gap in suicidal ideation and attempts across sex 
(Bridge et al. 2008; Lindsey et al. 2019; Ruch et al. 2019; 
Sheftall et al. 2016).

Sexual minorities were more likely to be in the moder-
ate or high suicidal ideation and suicide attempt trajectories 
(Trajectories 2 and 3), which is consistent with previous 
studies (Marshal et al. 2013; Nkansah-Amankra 2013). Our 
results add to a growing body of research documenting the 
temporal changes of suicidal behaviors from a life course 
perspective (Liu et al. 2020). Sexual minority youth experi-
enced higher-risk suicidal trajectories than their heterosexual 
counterparts starting from early adolescence. We identified 
a subgroup with an alarming relapse of suicidal ideation 
when transitioning from adolescence to young adulthood. 
Minority stressors (Meyer 2003) and structural stigma 
(Hatzenbuehler 2009) are particularly relevant to the sexual 
disparities in suicidal trajectories and deserve more attention 
to improve health equity in the suicide prevention agenda 
(Baiden et al. 2020; Hatzenbuehler 2009). Innovative and 
peer-led gatekeeper suicide prevention programs (e.g., “A 
Promise for Tomorrow” gatekeeper program) are encour-
aged to improve service utilization (Totura et al. 2019).
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Adolescents living in low SES families (i.e., receiv-
ing public assistance) had greater odds of being in suicide 
attempt Trajectory 2 (moderate-decreasing). Previous cross-
sectional studies found that insufficient family income was a 
risk factor for higher suicidal ideation and suicide attempts 
among early adolescents (ages 11–15 years), but not among 
adults (Chau et al. 2014; Zaborskis et al. 2016). Receiving 
public assistance may be associated with low social support 
and high family stress among adolescents transitioning to 
adulthood (Spirito et al. 2003).

Examining intersectionality in suicidal trajectories pro-
vided more nuanced information to understand health dis-
parities. Latinx adolescents with lower SES (lower maternal 
educational level, in particular) were more likely to report 
consistently low risks of suicidal ideation and attempts over 
time. Cultural factors such as familism (i.e., high commit-
ment and loyalty to family) may protect against the negative 
effect of living in low SES families for Latinx participants 
(Oscos-Sanchez et al. 2010; Peña et al. 2011). For example, 
Latinx adolescents may still experience the protective effects 
of high family cohesion and parental closeness while living 
in low-SES families compared to other racial/ethnic groups 
(Xiao and Lu 2019a).

Our results point to the need for future work to improve 
the long-term effect of mental health treatment with greater 
attention to the social determinants of health, especially in 
early adolescence and in the transition to adulthood (Xiao 
and Lu 2019b; Xiao et al. 2019), especially regarding the 
mental health treatment experiences of Blacks (Lindsey 
et al. 2019; Nock et al. 2013). It is also important to engage 
diversity and inclusion. Integrating mental health into pri-
mary care settings and school mental health programs, 
as well as providing mandatory suicidal risk screening in 
schools, could facilitate better monitoring of at-risk sub-
populations and provision of timely interventions (Gadomski 
et al. 2015). Reducing the stigma of mental health help-
seeking, particularly for minority individuals from cultur-
ally diverse backgrounds, could significantly increase pub-
lic awareness and help-seeking behaviors among vulnerable 
populations (Batterham et  al. 2013). Hence, multilevel 
intervention approaches, such as combining broad public 
health campaigns using mass media and gatekeeper train-
ing, could improve the effectiveness of suicide prevention 
initiatives (Li et al. 2021; Niederkrotenthaler et al. 2014; 
Xiao et al. 2019; Xiao et al. 2021). Additionally, for sexual 
minority youth, peer gatekeeping programs through social 
networks, such as the Trevor Project, are encouraged (Gould 
et al. 2012).

Our study has limitations. First, our measures were self-
reported, adolescents may underreport or over-report sui-
cidal behaviors due to social desirability (Miotto and Preti 
2008), and there may be measurement bias (Howard 1980), 
despite the previously established reliability and validity of 

Add Health measures (Chen and Chantala 2014). Second, 
this study focused on suicidal ideation and suicide attempts 
instead of completed suicide. Third, the Add Health data use 
standard race/ethnic categories, which may mask within-
group race/ethnic heterogeneity. Fourth, we assessed sui-
cidal behaviors in longer intervals rather than shorter time 
intervals (e.g., weeks, months), which may limit the general-
izability of changes in suicidal behaviors in short transition 
periods. Fifth, Add Health collected data from students who 
attended school, and thus, adolescents who dropped out of 
high school, were homeless, or who ran away from home 
are at increased risk of having suicidal behaviors but may 
not be included (Daniel et al. 2006). Sixth, although LCGA 
is a robust statistical method, misclassification and possible 
over-extraction may occur (Bauer and Curran 2003b). We 
considered missing data, comprehensive lists of indicators 
for model selection, trained-calibration approach, and practi-
cal implications. Future studies are suggested to utilize dif-
ferent nationally representative samples with larger sample 
sizes to examine the replicability. Seventh, we did not have 
data about type, amount, or quality of mental health care. 
Future research should assess and examine the impact of 
mental health services with detailed information. Finally, 
Add Health data were collected between 1994 and 2008. 
Add Health is the only nationally representative longitudinal 
dataset; however, that contains the measurement of suicidal 
behaviors over developmental stages. Further, while the 
prevalence of suicidal behaviors may change over time, the 
changes in suicidal behaviors over developmental stages may 
be similar. Thus, our findings are still relevant to the current 
suicide research agenda.

Conclusion

During the past two decades, one of the overarching goals 
of Healthy People 2020 has focused on health disparities 
(U.S. Department of Health and Human Services, 2014). 
Racial/ethnic, sex, sexual orientation, and SES disparities, 
however, remain evident in suicidal trajectories over time. 
Understanding the relations among sociodemographic char-
acteristics and risks of suicidal behaviors over time is criti-
cal, not only for reducing suicidal behaviors during adoles-
cence but also for developing effective suicide intervention 
and prevention programs that are developmentally sensitive 
and culturally tailored to address the unique needs among 
high-risk subpopulations.

This study suggests no single suicide prevention policy 
can effectively address all individuals in need (Alegria 
et al. 2010). The long-term effect of mental health treat-
ment calls for early connections to treatment among ado-
lescents exhibiting suicide behavior risks as an effective 
strategy of suicide prevention. Clinicians can identify 
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suicide trajectories by asking their patients and clients 
about prior history of suicidal behaviors and using screen-
ing instruments during early adolescence. Given the pos-
sible relapse of suicidal ideation in emerging adults, 
understanding each distinct trajectory may facilitate more 
effective clinical screening and treatment.

Our results further suggest a need for a new research 
agenda to address health disparities in suicidal trajectories 
at the individual, school, and neighborhood levels. Struc-
tural interventions at the policy level are needed to address 
the racial/ethnic, sex, sexual orientation, and SES dispari-
ties in suicidal trajectories. To improve health equity, com-
munity structural factors that affect the availability, acces-
sibility, affordability, and acceptability of mental health 
services should be addressed (Park et al. 2020). Given 
the little evidence effectiveness of existing curriculum-
based suicide prevention programs at the school levels 
among minority students (Garland et al. 1989; Shaffer 
et al. 1991; Vieland et al. 1991), suicide research and 
intervention addressing the health disparities and social 
determinants of health are encouraged. Future preventative 
efforts should be multimodal, evidence-based, hypothesis-
guided, implemented with sufficient population size, and 
consider efficient case identification with individualized 
evaluation (Mann et al. 2005; Shaffer et al. 1990). Incor-
porating technology to provide behavioral health services 
(e.g., app-based interventions, videoconferencing), par-
ticularly during periods with restricted personal contact 
such as the COVID-19 pandemic, also holds promise in 
addressing access-related barriers and improving assess-
ment, diagnosis, and treatment of predisposing factors of 
suicide among vulnerable youth (Toscos et al. 2019).
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