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Abstract

Objective—Little is known about the patterns among individuals in the long-term course of
suicidal thoughts and behaviors (STBs). The objective of this study was to identify developmental
trajectories of STBs from adolescence through young adulthood, as well as risk and protective
covariates, and nonsuicidal outcomes associated with these trajectories.

Method—180 adolescents (ages 12—18 at recruitment) were repeatedly assessed over an average
of 13.6 years (2,273 assessments) since their psychiatric hospitalization. Trajectories were based
on ratings of STBs at each assessment. Covariates included psychiatric risk factors (proportion of
time in episodes of psychiatric disorders, hopelessness, trait anxiety, impulsivity, and aggression in
adulthood, sexual and physical abuse, parental history of suicidal behavior), protective factors
(survival and coping beliefs, social support in adulthood, parenthood), and nonsuicidal outcomes
(social adjustment and functional impairment in adulthood, school drop-out, incarcerations).

Results—Using a Bayesian group-based trajectory model, four trajectories of STBs were
identified: (1) an Increasing Risk class (11%), (2) a Highest Overall Risk class (12%), (3) a
Decreasing Risk class (33%), and (4) a Low Risk class (44%). The four classes were associated
with distinct patterns of correlates in risk and protective factors and nonsuicidal outcomes.

Conclusion—Adolescents and young adults have heterogeneous developmental trajectories of
STBs. These trajectories and their covariates may inform strategies for predicting STBs and
targeting interventions for individuals at risk for suicidal behavior.
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INTRODUCTION

The developmental period of adolescence through young adulthood is a peak time for the
emergence of suicidal thoughts and behaviors (STBs).1=3 After emergence of STBs,
however, adolescents differ strikingly in the degree to which they continue to have suicidal
thoughts or engage in suicidal behavior. Over the course of development, some adolescents
and young adults have suicidal thoughts but never consider specific plans, whereas others
have plans but never act on them.3 Some individuals attempt suicide on a single occasion but
then never attempt suicide again, whereas others are chronically suicidal, with recurring
STBs. Nonetheless, few prospective studies have examined the heterogeneity in
developmental trajectories of STBs or the correlates of these patterns over time.

The characterization of developmental trajectories of a range of STBs and their correlates
from adolescence through young adulthood may have significant implications for prevention
and treatment interventions. To date, several longitudinal studies have focused on trajectories
of other characteristics (e.g., depression, sexual identity) in relation to STBs,* or on
trajectories of STBs defined by covariates (e.g., body weight perceptions, sexual
orientation).5-8 In other studies, trajectories of suicide ideation have been examined in
relation to other variables, including suicide attempts and rehospitalization.?-13 Few studies
have focused on trajectories of both suicidal thoughts and suicide attempts,”-14 and none to
our knowledge have examined trajectories, not a priori defined by other characteristics, of a
continuum of suicidal ideation and behavior over a prolonged period of time. Moreover,
none of the longitudinal studies to our knowledge have examined the heterogeneous course
of STBs through adolescence in relation to functioning across multiple domains in
adulthood.

The present naturalistic, prospective study of adolescents followed after psychiatric
hospitalization into adulthood, with multiple assessments per participant, provided an
opportunity to examine different developmental trajectories of STBs, as well as associated
demographic variables, risk factors, protective factors, and nonsuicidal outcomes. The
sample was high risk because participants had histories of psychiatric hospitalization, which
is associated with increased rates of suicidal behaviors.%12.15 Risk factors examined in
relation to the trajectories included psychiatric disorders,16:17 histories of sexual and other
physical abuse,18:19 family histories of suicidal behavior,2 trait anxiety and hopelessness
over time,2! and impulsivity and hostility in adulthood.22:23 Protective factors included
survival and coping beliefs,24 parenthood,2°26 and social support.2” The risk and protective
factors were chosen primarily because of the strength of their relationship to STBs in the
literature; however, these variables also are prominent of familial transmission of suicidal
behavior proposed by Brent et al.,?8 the stress diathesis model proposed by Mann et al.,?? as
well as cognitive behavioral intervention approaches to suicidal behavior.30:31 Nonsuicidal
outcomes examined in relation to the trajectories included school drop-out, incarcerations,
functional impairment during adulthood, and social adjustment during adulthood. To the
extent that suicidal behavior often occurs in the context of more generalized emotional and
behavioral dysregulation, we expected that STBs would be associated with other areas of
impairment or adjustment.:32
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The 180 participants in this study were recruited from adolescents consecutively discharged
from a psychiatric inpatient unit between September 1991 and April 1995. Inclusion criteria
included (a) ages 12 to 19 years at hospitalization, (b) hospitalization for 10 or more days
(the national length of stay was an average of 23.6 days at study initiation),33 (c) ability to
complete the assessments in the hospital, and (d) residency in North Carolina or Virginia at
recruitment. Exclusion criteria included (a) a serious physical disease, (b) intellectual
disability, and (c) prior enrollment of a sibling in the study. To recruit the sample, we tried to
contact 225 adolescents and their parents/legal guardians following hospital discharge. We
reached 96% of the eligible sample, not counting one youth who died of medical reasons
prior to the follow-up. Of these, 84% (N = 180) agreed to participate. The demographic
characteristics of the sample are presented in Table 1.

By study entry, 42% of youths (7= 75) had attempted suicide and another 33% (/7= 60)
reported current suicide ideation. Thirty-four of the 105 individuals (32%) who had not
attempted suicide by their index hospitalization made a subsequent suicide attempt
following discharge. As of December 9, 2011, participants had been followed up to 19.3
years (M= 13.6 years, Medjan= 15.0 years; SD = 4.5 years), for a total of 2,273
assessments. The average age of participants at last assessment was 28.5 years (SD= 4.9
years; range = 12.9 years to 34.6 years). The number of assessments per participant ranged
from 2 to 26 (Mean = 12.6, Median= 13, SD = 5.1). By the cutoff date, 11% (7= 20) of the
sample had actively dropped out of the study, and 4.4% (= 8) of participants had died, but
none had died due to suicide. The causes of death for individuals who died included
vehicular accident (n=3), pedestrian accident (n=1), fire (n=1), homicide (n=2), and physical
illness (n=1). Four of these deaths were related to use of substances. Six participants (3.3%)
were administratively withdrawn from the study because of prolonged lost contact.

Instruments and Assessments

STBs.: STBs were examined as an ordinal variable reflecting severity, as suggested in an
Institute of Medicine report3* and consistent with the emphasis by the National Institute of
Mental Health on dimensional measures of functioning.3® The most severe STB since the
last assessment (or index hospitalization) was rated for each assessment: (1) no suicide
ideation, (2) suicide ideation without means envisioned, (3) suicide ideation with means
envisioned, (4) one suicide attempt, or (5) multiple suicide attempts. The dimensional
approach to characterizing STBs has previously been shown to have validity36 and follows a
logical progression of severity. Namely, even if very briefly, one has to think about suicide
before choosing a method; one must choose a method before acting on suicidal thoughts;
and one has to make a single suicide attempt before engaging in multiple attempts. A suicide
attempt was defined as a potentially self-injurious behavior with at least some intent to die,
and suicide ideation was defined as any thoughts about attempting suicide, regardless of
intent.37:38 The primary source of information for ratings was the semi-structured clinical
interview administered to participants, either the Interview Schedule for Children and
Adolescents (ISCA) or the Follow-Up Interview Schedule for Adults (FISA).3% The former
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was administered to adolescents and adult informants, and the latter was administered to
participants only after their 18! birthday. Ratings were made on the basis of all available
information including diagnostic interviews and treatment records. Each rating was
independently reviewed; discrepancies were discussed and resolved by consensus among the
investigators. An interrater reliability trial indicated high levels of agreement (96.4%; x =
0.92) in ratings of severity of STBs.40

Demographic Variables

Gender, age, race/ethnicity, and socioeconomic status (SES) were assessed with the
structured Intake and Follow-Up Information Sheet.

Risk Factors

The amounts of time that an individual spent in an episode (or episodes) of the most
common psychiatric disorders, divided by that individual’s total time observed during the
follow-up, were calculated as summary indices of psychiatric morbidity. Psychiatric
disorders examined in this study included major depressive disorder (MDD), dysthymic
disorder, generalized anxiety disorder (GAD), panic disorder, attention-deficit/hyperactivity
disorder (ADHD), oppositional defiant disorder, conduct disorder/antisocial personality
disorder, and substance use disorders (SUD). The symptoms of psychiatric disorders (and
their time course) were assessed with the ISCA and the FISA.39 Diagnoses were assigned
using DSM-/V/ diagnostic criteria.*! To avoid losing potentially important clinical
information, diagnoses of GAD were given even when the symptoms occurred exclusively in
the context of mood disorders. Operational rules specified by Kovacs et al. were used to
determine onset and offset dates of episodes of disorder.42 Diagnoses were independently
reviewed, discussed in conference, and discrepancies were resolved by consensus.

In addition to diagnoses, trait anxiety and hopelessness were repeatedly assessed over the
follow-up with the State-Trait Anxiety Inventory*3 and the Beck Hopelessness Scale.#4:45
Self-reported hostility and aggression and impulsivity during adulthood were repeatedly
assessed with the Buss-Durkee Hostility Inventory and the Barrett Impulsiveness Scale.#6:47
These repeated assessments of trait anxiety, hopelessness, hostility and aggression, and
impulsivity were considered as time-varying covariates of trajectories.

The presence/absence of sexual and/or other physical abuse prior to the age of 18 was
determined on the basis of all available information, including the diagnostic interview,
hospitalization and other treatment records, legal records, and Department of Social Services
records. Discrepancies between independent coders were reviewed and resolved by
consensus. An interrater reliability trial indicated good agreement regarding presence of
physical and sexual abuse (86%; x = .68 and 0.70). Parental history of suicide and suicide
attempts were assessed retrospectively at the first assessment after February 2004 with the
Family History Screen.*® Abuse and parental history were considered as fixed, discrete
covariates in models.
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Protective Factors

Survival and coping beliefs were repeatedly assessed with the Survival and Coping Beliefs
subscale of the Reasons for Living Inventory.4® Beginning in February 2004, perceptions of
social support in adulthood were repeatedly assessed with the Multidimensional Scale of
Perceived Social Support.59 Parenthood (whether participants had biological children during
the follow-up) was assessed at each follow-up using structured interview. Survival and
coping beliefs and social support were considered timevarying covariates, whereas
parenthood was reduced to a fixed, dichotomous variable.

Nonsuicidal Outcomes

Procedures

School drop-out was assessed at each follow-up via structured interview until secondary
school graduation or award of high school graduate equivalency diploma (GED).
Incarcerations were coded from our structured study interview and verified when possible
with legal records. Social adjustment in adulthood was repeatedly assessed after February
2004 with the total score from the Social Adjustment Scale — Self-Report (SAS-SR).>1
Functional impairment in adulthood in the areas of Behavior toward Others and Role
Performance were assessed with an adult extension of the Child and Adolescent Functional
Assessment Scale (CAFAS), the CAFAS Young Adult Version.>2

Follow-up assessments were initially scheduled every six to eight months post-
hospitalization but were later tapered to reduce participant burden and study costs until
assessments were scheduled annually (please see*? for additional details). The number of
assessments and the timing between assessments varied within and between participants due
to multiple factors, including participant preferences, lost contact, and lapses in grant
funding. Research interviewers were trained doctoral- and master-level clinicians. Initial
informed assent and consent forms were signed by youth and parents/guardians. Participants
were reconsented as adults. The study was approved by the institutional review boards of
involved institutions.

Analysis Methods

A Bayesian finite mixture model was used for identifying the longitudinal trajectories of
STBs and their correlates.53:54 This modeling approach was chosen because it (1)
accommodates differing numbers of assessments, missing data, and unequal spacing
between and within participants timing of assessments; (2) accounts simultaneously for
uncertainty in the model and parameters; and (3) assumes that individuals have different
probabilities of belonging to each class.

Data analysis occurred in three stages (technical details are provided in Supplement 1,
available online). In the first stage, using Monte Carlo/Markov Chain (MCMC) simulations,
we fit a semi-parametric mixture quadratic growth model of STBs as a function of age, and
probabilistically determined the number of latent classes.?>®6 To minimize the chances of
identifying classes with small probabilities of estimated membership, we stipulated that
latent classes would include at least 10% of the sampled population. In the second stage of
modeling, using simulations of class memberships, we determined the differing probabilities
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individuals had of belonging to each of the different classes. In the third stage of modeling,
risk and protective factors and nonsuicidal outcomes were modeled as dependent variables
as a function of the simulated class variables, using the simulations from the second set of
modeling. Logistic models were used for dichotomous covariates, and normal regression
models were used to examine continuous variables.

Identification of Trajectories

Four latent class trajectories were identified using MCMC simulation approaches: (1) a class
with increasing risk beginning in adulthood (11%; “Increasing Class”); (2) a class that began
at high risk in adolescence but gradually decreased risk through young adulthood (12%;
“Highest Overall Risk Class”); (3) a class with markedly decreasing risk from adolescence
through young adulthood (33%; “Decreasing Class”); and, a class that remained at relatively
low risk throughout the follow-up (44%; “Lowest Risk Class™) (see Figure 1). The Low Risk
class served as the reference class for analyses of covariates. This class had average ratings
of close to 1 throughout the follow-up, indicating that individuals primarily associated with
this class rarely reported suicidal ideation. In contrast, the Highest Overall Risk class had
average ratings of between 3 and 4 (corresponding to suicide ideation with a method
envisioned or a suicide attempt) at each assessment point through late adolescence.

Lending validity to the trajectories, the number of pre-hospitalization suicide attempts was
most strongly related to the two trajectories with highest risk in adolescence (see Table 2).
Post-hospitalization attempts were higher in all three of the risk classes relative to the
reference class, and were especially strongly related to the Highest Risk class. None of the
trajectories were differentially related to whether participants died or had dropped out of the
study.

Four groups of covariates of the trajectories were examined in relation to the trajectories:
demographic variables, risk factors, protective factors, and nonsuicidal outcomes. The
specific results of analyses are presented in Table 2.

Demographic Variables

The four classes did not differ in gender or race/ethnicity distribution. The Decreasing Risk
class was older at hospitalization than the Lowest Risk class.

Risk Factors

Each of the three classes with increased risk for STBs had higher levels of trait anxiety over
the follow-up than the Lowest Risk class. The Highest Overall Risk class was associated
with a greater proportion of time in episodes of MDD and GAD, a higher likelihood of
sexual abuse, and more hopelessness than the Lowest Risk class. Moreover, the two classes
with highest risk in adulthood (Highest Overall class and Increasing class) were both
associated with increased impulsivity in adulthood, relative to the Lowest Risk class. The
Increasing Risk class also had higher levels of self-reported aggression during adulthood
than the Lowest Risk class.
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Protective Factors

The two classes with increased risk during adolescence (Highest Overall Risk class,
Decreasing class) were associated with lower survival and coping beliefs. There were no
differences among the classes in perceptions of social support or parenthood.

Nonsuicidal Outcomes

The two classes with the highest risk in adulthood (Highest Overall Risk class, Increasing
class) had more overall social adjustment difficulties and functional impairment in the area
of role performance in adulthood than the Lowest Risk class. The Increasing Risk class also
reported greater impairment in appropriateness of behavior towards others. The classes did
not differ in likelihood of incarceration or school drop-out.

DISCUSSION

In this longitudinal study of high-risk adolescents followed through adulthood, we used a
Bayesian approach to identify four distinct developmental trajectories of STBs. Each of the
participants in this study had differing probabilities of being associated with each of the four
trajectories. Previous studies have described the risk of individuals who are suicidal as a
single group, examined trajectories of other risk factors in relation to STBs, examined
trajectories of STBs in a priori defined subgroups, or examined separate trajectories of
suicidal thoughts and suicide attempts. Building on these findings, this is the first
prospective study to our knowledge to examine differences in the developmental trajectories
of a continuum of STBs from adolescence through young adulthood, and individuals’
differing probabilities of being associated with each. This approach allowed examination of
fluctuations over time in different levels of risk from suicidal thoughts to repeat suicide
attempts; the large number of assessments per participant enabled greater precision in the
modeling of these trajectories, and the relationship of other covariates with these trajectories.

The Highest Risk class appeared to be associated with particular vulnerability, as
underscored not only by the higher risk for STBs in adolescence, but also by the fact that
this was the only class with a higher likelihood of sexual trauma, and higher proportion of
time in episodes of MDD and GAD. This class also was chronically anxious and hopeless,
with fewer reasons for living over time, and had increased impulsivity during adulthood.

This was also one of two classes associated with greater impairment and social adjustment
during young adulthood. The relationship between the Highest Risk trajectory and sexual
abuse is important in terms of prediction. For most of the youths in this study who had been
sexually abused, this was recognized prior to the index hospitalization. Hence, sexual abuse
was an important predictor, available at the time of hospitalization, of particularly high risk
for suicidal thoughts and behavior (as well as continuing high levels of depression and
anxiety) from adolescence through adulthood. Because of the vulnerability associated with
this class, clinicians should be aware that youths with characteristics similar to this class
may need more intensive intervention to reduce STBs than some of the other at-risk youths.

The pattern of covariates associated with the Highest Risk class is similar to those described
in a model by Brent et al.28 for the transmission of suicidal behavior from parent to child. In
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that model, sexual abuse was both directly related to increased suicidal behavior, and
indirectly related through increased anxiety (and mood disorder, via the path with increased
anxiety). Impulsivity additionally contributed to increased risk, both directly, and indirectly
through increased anxiety and mood disorders. Family history of suicidal behavior did not
distinguish the various groups of previously hospitalized youths, but the pattern of covariates
does suggest the potential utility of this model for high risk of suicidal behavior that is not
specific to familial transmission. The pattern is also similar to that described in the stress
diathesis model of Mann et al.,29 wherein the combination of objective states (e.g., objective
indices of depression, life stresses) and diatheses such as the tendency to experience
hopelessness, impulsivity, greater perceived depression, or lower reasons for living,
increases risk for a suicidal act.

The Increasing Risk class was marked by greater impulsivity and self-reported aggression in
adulthood, as well as elevated trait anxiety. This class also was associated with impairment
in role performance and interpersonal difficulties through adulthood. Because of the
observational nature of the data, it is not clear if the interpersonal difficulties and impairment
contribute to the risk of STBs, or if the other areas of impairment and STBs are all
consequences of more general emotional and behavioral dysfunction, and the factors that
contribute to that dysfunction. The possibility of more general emotional and behavioral
dysfunction is consistent with research indicating that trajectories of higher depression and
higher externalizing behavioral problems are associated with increased risk of suicide
attempts.® Therefore, even among high-risk individuals who are not evidencing high rates of
STBs in adolescence, clinicians should be aware that the combination of impulsivity,
aggression, anxiety, and interpersonal difficulties may be markers for increased risk as
individuals begin the transition to adulthood.

The Decreasing Risk class also had high levels of trait anxiety and lower reasons for living,
but in general, was the most similar to the Lowest Risk class. Whether they developed
greater skills with emotional and behavioral regulation as they matured, or benefited from
the changes in circumstances as they transitioned into living more independently, individuals
associated with this class appeared to be at much less risk as they got older. The fact that
there are a significant group of individuals whose risk markedly decreases as they reach
adulthood underscores the heterogeneity among individuals who are suicidal and their
outcomes over time. Given this heterogeneity, a logical next step would be to develop and
examine the effectiveness of targeted interventions that are “personalized” to not only the
STBs, but also their associated risk factors.

These findings need to be considered in the context of the limitations of our approach. First,
we were able to closely characterize this cohort over a sizable window of time from
adolescence through adulthood, but the sample at study entry was recruited from a single
inpatient psychiatric facility, which may limit the generalizability of results. Second,
interview-based information from the repeated assessments was not blindly collected,
introducing the possibility of bias in data collection. Third, we chose to characterize STBs
along a continuum. This approach allowed us to examine severity of STBs over time, but
also limited our ability to directly compare these results to other studies focusing only on
either suicidal ideation or attempts. Fourth, because of the number of covariates and
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outcomes examined in this study, our results could have been affected by Type | error. Fifth,
it should be acknowledged that we chose the potential covariates in this study primarily
because of their established relationship with STBs in the literature, not on the basis of an
overarching theoretical model being tested. While our findings are certainly consistent with
some models of suicidal behavior, it is also true that there are a number of established
covariates of STBs (e.g., gender identity and sexual orientation, number of adversities,
religiosity) that were not examined in this study.

With those caveats notwithstanding, the current results highlight the heterogeneity of
developmental patterns of STBs among different groups of at-risk youths and young adults,
and the factors that are associated with this risk over time. This information, in turn, has
significant implications for prediction by clinicians, the development of better predictive
tools, and the development and evaluation of targeted intervention efforts.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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CLASS 1: 1%
CLASS 2: 12%
b CLASS 3: 33%
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Figure 1.
Developmental trajectories of suicide ideation and attempts. Note: Trajectories of suicide

ideation and attempt ratings across 2,273 assessments from 180 participants. Ratings of the
most severe suicidal thoughts and behaviors since the last assessment (or index
hospitalization) correspond to the following scale: (1) no suicide ideation, (2) suicide
ideation without means envisioned, (3) suicide ideation with means envisioned, (4) one
suicide attempt, (5) multiple suicide attempts.
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Demographic Information for Longitudinal Sample (N=180)

Table 1

Variable Distribution
Gender, n (%)
Female 91 (51)
Male 89 (49)
Race/ethnicity, n (%)
European American 144 (80)
African American 30 (16.7)
Other 6 (3.3)

Age? M (SD; range)

148y (1.6y; 12.0-18.4y)

Department of Social Services Custody4, n 29 (16)

(%)

SES for individuals not in Department of

Social Services Custody?, n (%)
1 5(3.3)
I 19 (12.6)
1 33(21.9)
v 45 (29.8)
\% 49 (32.4)

Note: SES = socioeconomic status

a.. . o
At index hospitalization.
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