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Abstract

Objective—A period of particularly high risk for suicide attempts among adolescent inpatients is
within 12 months after discharge. However, little is known about longitudinal trajectories of
suicidal ideation in this high-risk group and how these relate to post-hospitalization suicide
attempts and rehospitalizations. Our objectives were to identify these trajectories and examine
their relationships with post-hospitalization psychiatric crises. We also examined predictors of
trajectory group membership.

Method—~Participants (N=376; ages 13-17; 72% females) were assessed at hospitalization and 3,
6, and 12 months later. Trajectory groups, and their predictors, were identified with latent class
growth modeling. We used logistic regression to examine associations between trajectory groups
and likelihood of suicide attempts and rehospitalization, controlling for attempt history.

Results—Three trajectory groups were identified: (1) subclinical ideators (31.6%); (2) elevated
ideators with rapidly declining ideation (57.4%); and (3) chronically elevated ideators (10.9%).
Adolescents in the chronically elevated ideation group had 2.29[(C1=1.08,4.85), p=0.03] and
4.15[(CI=1.65,10.44), p<0.01] greater odds of attempting suicide and 3.23[(CI=1.37,7.69),
p=0.01] and 11.20[(CI=4.33,29.01), p<0.001] greater odds of rehospitalization relative to rapidly
declining and subclinical groups, respectively. Higher baseline hopelessness was associated with
persisting suicidal ideation.

Conclusions—Results suggest that suicidal ideation severity at hospitalization may not be an
adequate marker for subsequent suicidal crises. It is important to identify adolescents vulnerable to
persisting suicidal ideation, as they are at highest risk of psychiatric crises. Addressing
hopelessness may facilitate faster declines in ideation after hospitalization. Results also highlight a
need for consistent monitoring of these adolescents' suicidal ideation after discharge.
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Suicide is among the leading causes of death among adolescents in the United States
(Centers for Disease Control and Prevention, 2012a). Precursors to suicide are also of
significant concern. Within the last year, approximately 16% and nearly 8% of high school
students surveyed nationally reported serious suicidal thoughts and suicide attempts,
respectively (Centers for Disease Control and Prevention, 2012b). The transition to
adolescence marks a sensitive developmental period during which suicidal ideation and
behaviors are on the rise. According to a recent, nationally representative study, the
prevalence of suicidal ideation increases rapidly between ages 12 and 17 while the rates of
plans and attempts are rising increasingly between the ages of 12 and 15 and then more
slowly until age 17 (Nock et al., 2013). This increase is attributed in part to important
developmentally normative events (e.g., greater cognitive ability of thinking about and
planning a suicide), limitations in self-self-regulation of emotions and capacity for problems
solving, as well as greater prevalence of psychopathology, particularly mood disorders and
substance abuse (see review by Bridge, Goldstein, & Brent, 2006; King, 1997). It is
particularly important to understand suicidal phenomena among psychiatrically hospitalized
adolescents. Psychiatrically hospitalized adolescents are a particularly vulnerable group as
they are at high risk for repeated suicide attempts, especially within the first year of
hospitalization (Goldston et al., 2001; King, Kerr, Passarelli, Foster, & Merchant, 2010;
King et al., 1995). In addition, a recent study of previously hospitalized teens who were
followed for six months found that a significant percentage of these teens were at a high risk
for suicide risk-related events, such as emergency department visits (23%) and inpatient
hospitalizations (28%) (Yen, Weinstock, Andover, Sheets, Selby, & Spirito, 2013).
Preventing suicidal behavior among these high-risk teens requires a better understanding of
which adolescents are most at risk for repeated suicidal episodes and what factors can
improve post-hospitalization functioning.

Surprisingly little is known about longitudinal patterns of suicidal ideation among recently
discharged adolescent inpatients and if, and for whom, these patterns change or are
relatively stable. Findings from community studies demonstrate that suicidal ideation tends
to persist over time, even into adulthood, and is associated with poor functioning in many
life domains and suicide attempts (Fergusson, Horwood, Ridder, & Beautrais, 2005; Herba,
Ferdinand, van der Ende, & Verhulst, 2007; Lewinsohn, Rohde, & Seeley, 1994; Reinherz,
Tanner, Berger, Beardslee, & Fitzmaurice, 2006). Among psychiatric adolescent inpatients,
severe suicidal ideation at the time of hospitalization has also been implicated as a strong
predictor of post-hospitalization suicide attempts six months to a year later (Huth-Bocks,
Kerr, Ivey, Kramer, & King, 2007; King, et al., 2010; King, et al., 1995). Few studies,
however, have examined the longitudinal course of suicidal ideation among psychiatrically
hospitalized teens and how these trajectories may impact future risk of suicidal behavior. A
better understanding of the course of suicidal ideation following a suicidal crisis could have
significant implication for improving how to best intervene with these adolescents to
minimize subsequent suicidal crises.

To the best of our knowledge, only one study investigated the course of suicidal ideation
among psychiatrically hospitalized adolescents who were followed for 18 months (Prinstein
et al., 2008). It is noteworthy that the sample included suicidal and non-suicidal adolescents,
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and thus the findings may not directly apply to adolescents hospitalized for acute suicide
risk. The authors found that there was a sharp decrease in suicidal ideation during the first
six months after hospitalization, which then gradually reemerged between nine and eighteen
months after hospitalization. The significance of these fluctuations is that increases in
suicidal ideation were associated with subsequent increases in the risk of a suicide attempt.
Moreover, of significance is that specific factors in this study maintained elevated suicidal
ideation. Specifically, higher depressive symptoms and higher levels of non-suicidal self-
injury measured at the time of hospitalization were found to be associated with less
pronounced decreases in suicidal ideation right after hospitalization. In contrast,
externalizing disorders (conduct and oppositional defiant disorders) were associated with
more of a decrease in suicidal ideation over time. Interestingly, the decreasing pattern of
suicidal ideation within six months of hospitalization was also found in a recent study of
suicidal inpatient adolescents whose retrospective ratings of weekly suicidal ideation over a
course of six months showed a reduction in suicidal thinking during the follow-up (Selby,
Yen, & Spirito, 2013).

An important question that has not been addressed is whether there are different trajectory
groups among previously hospitalized adolescents, as opposed to the single trajectory that
was recently reported by Prinstein and colleagues (2008) to describe fluctuations in suicidal
ideation. For example, some adolescents may follow a decreasing and then increasing
pathway, as described in Prinstein et al.'s study, while others may follow a continuously
decreasing pathway. There may also be a subgroup that has a more stable or chronic pattern
of suicidal ideation. In fact, a study involving adolescents from the community, assessed at
age 14, 15, and 17, identified three different suicidal ideation trajectory subgroups —no
ideation, decreased ideation, and persistent or increased ideation —rather than a single group
(Reuter, Holm, McGeorge, & Conger, 2008). These authors examined the association
between the three trajectories and risk of suicidal behavior across a 10-year period, reporting
that adolescent females in the increasing ideation group and males in the decreasing ideation
group had the highest probability of attempting suicide. It is unclear, however, the extent to
which these findings would be directly relevant to psychiatrically hospitalized teens who
tend to experience more severe suicidal ideation, are at higher risk for suicidal behaviors,
and for whom mapping a more short-term course of ideation might be of greater significance
given that they are particularly vulnerable to suicidal behavior after hospitalization. In
addition, this study did not explore what factors predicted membership in the three trajectory
groups that were identified.

Mapping the course of suicidal ideation post hospitalization may have an advantage over
considering suicidal ideation only at the time of hospitalization: A better understanding of
longitudinal patterns of suicidal ideation following hospitalization, and the degree to which
this course is uniform or different among subgroups, may help inform which adolescents are
at the greatest risk of post-hospitalization suicidal behavior. The purpose of this study was to
examine if acutely suicidal inpatient adolescents who had been recently discharged follow
different suicidal ideation trajectories post hospitalization, and the extent to which these
trajectories were associated with future suicide attempts and psychiatric rehospitalization;
we examined if this effect would hold over and above history of prior suicide attempts,
which is the strongest predictor of suicidal behavior (Bridge et al, 2006; Goldston et al,
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1999). We hypothesized that there will be at least two distinct trajectory groups: a
decreasing suicidal ideation group and a persistent or chronic group. In addition, we also
anticipated there may be a third group that is following a decreasing and then increasing
pathway, as described in Prinstein et al.'s (2008) study. We expected that teens in the
persistent or chronic suicidal ideation group would be at greatest risk for suicidal behavior
and for rehospitalization. Moreover, recent evidence suggests that suicidal ideation at the
time of hospitalization is a significant predictor of suicidal behavior one year later for
adolescent girls, but not bays (King, Jiang, Czyz, & Kerr, under review), providing
additional support for considering the severity of suicidal ideation beyond index
hospitalization to improve identification of all at-risk adolescents. To this effect, we
examined if the influence of group trajectories on likelihood of suicide attempts and
rehospitalization would be moderated by sex. We also examined the moderating effect of
multiple suicide attempt history, as teens who attempt suicide more than once have the
highest risk for future suicide attempts after hospitalization relative to suicide ideators or
one-time attempters (D'Eramo, Prinstein, Freeman, Grapentine, & Spirito, 2004; Goldston,
et al, 1999; Miranda et al, 2008). Finally, we explored what risk and protective factors
assessed at the time of hospitalization predict membership in suicidal ideation trajectories.
We build on previous studies by considering the influence of several important correlates of
suicidal thoughts and behavior, including adolescents' sex, multiple suicide attempt status,
depressive symptoms, externalizing problems, substance use, hopelessness, history of
parental psychopathology, history of physical and sexual abuse, and family and peer
connectedness (Borowsky, Ireland, & Resnick, 2001; Bridge, et al, 2006; King & Merchant,
2008; Lewinsohn, Rohde, & Seeley, 1996).

Participants were 376 adolescents who had been psychiatrically hospitalized due to acute
suicidal ideation or attempt and were subsequently followed for one year. The sample was
drawn from a randomized clinical trial of a psychosocial intervention—Youth-Nominated
Support Team-I11—for suicidal adolescents following hospitalization (King, Klaus, Kramer,
Venkataraman, Quinlan, & Gillespie). The original study included 448 adolescents, ages 13
to 17. Inclusion criteria were adolescent or parent reports of recent (within 4 weeks) suicidal
ideation that was either unrelenting or accompanied by a specific plan (“Did you think about
killing yourself many times in the last four weeks?” or “Did you plan exactly how you
would kill yourself?™) or recent suicide attempt, both taken from the Diagnostic Interview
Schedule for Children (DISC-1V) (Shaffer, Fisher, Lucas, & NIMH DISC Editorial Board,
1998). Exclusion criteria included severe cognitive impairment, direct transfer to a medical
unit or a residential placement, distances of more than one hour that preclude travel, and
unavailability of a legal guardian. A detailed description of the study design and participant
recruitment and retention are available in the original study (King et al. 2009).

Adolescents were included in the present study if they had baseline data for suicidal ideation
and completed at least one follow-up assessment three, six, or 12 months after
hospitalization. Participants were predominantly female (72%) with a mean age of 15.6
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years (SD= 1.31). The racial/ethnic composition of the sample was approximately 83%
Caucasian, 7% African-American, 0.5% Asian-American/Pacific Islander, 2% Hispanic,
0.5% Native American, and 7% “Other” or not identified. The annual income of adolescents'
families ranged from less than $15,000 (6% of families) to more than $100,000 (17% of
families), with the median annual family income between $40,000 and $59,000. Further,
10% of participants lived in families where at least one parent received public assistance.
Participants with and without follow-up data did not differ significantly on important
demographic variables (i.e. sex, age, race, use of public assistance), the primary predictors
of interest, baseline suicidal ideation, and suicide attempt history. In addition, adolescents
assigned to YST-II, versus usual care only, did not have a significantly different rate of
suicide attempts during the 12-month follow-up.

Participants were recruited from a university hospital or a private hospital in the midwestern
region of the United States. Study eligibility criteria were determined based on hospital
admission records, and adolescents meeting study criteria were approached to participate.
Parents or guardians of eligible adolescents provided written informed consent and
adolescents provided informed assent. Participants were assessed during or within one week
of hospitalization, and follow-up data (3, 6, and 12 months later) were collected at an
outpatient office adjacent to the hospital or in the participants' homes. Participating
adolescents and parents were compensated $30 and $20, respectively, for completing each
assessment. The study was approved by the participating university's Institutional Review
Board.

Suicide Attempts—L.ifetime multiple attempt status, assessed at baseline, and suicide
attempts at each of the follow-up points were assessed using suicide attempt items from the
DISC-1V (Shaffer, et al., 1998). The presence of suicide attempts was assessed with the
question “Have you ever, in your whole life, tried to kill yourself or made a suicide
attempt?” (yes/no). The time frame was adapted to capture the appropriate assessment
window at each follow-up assessment.

Suicidal Ideation—Severity of suicidal ideation was assessed with the Suicidal Ideation
Questionnaire-Junior (SIQ-JR) (Reynolds, 1988), a 15-item self-report questionnaire that
measures frequency of a range of suicidal thoughts. Frequency of suicidal thoughts is rated
on a 7-point scale ranging from “I never had this thought” to “almost every day.” Total score
can range from 0 to 90, with a published clinical cut-off score of 31. The SIQ-JR has solid,
well-documented psychometric properties (Reynolds, 1988, 1992) and has been found to
predict suicidal thoughts and attempts 6 months after psychiatric hospitalization in a sample
of adolescents (King, Hovey, Brand, & Ghaziuddin, 1997). The internal consistency for the
sample was 0.92.

Psychiatric Rehospitalization—A dichotomous variable was created (yes/no) based on
two questions inquiring if a participant was in a psychiatric hospital or a general hospital for
psychiatric or emotional problems since the last assessment. The time frame was adapted to
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capture the appropriate assessment window at each of the follow-up assessments. A positive
response to either question was coded “yes.”

Depressive Symptoms—The Children's Depression Rating Scale-Revised (CDRS-R)
(Poznanski & Mokros, 1996) was used to measure depressive symptoms within the previous
two weeks. The CDRS-R is a semi-structured interview that assesses a broad range of
depressive symptoms grouped into 17 areas, such as Appetite Disturbance, Sleep
Disturbance, Social Withdrawal, or Depressed Feelings. Items are rated on a 5- or a 7-point
scale and scores range from 17 to 113. The measure has strong psychometric properties in
studies with adolescents (e.g., Emslie et al., 1997; Shain, Naylor, & Alessi, 1990). Inter-
interviewer reliability for total scores, assessed prior to data collection, was high (mean
alpha across raters of .98).

Hopelessness—The Beck Hopel essness Scale (BHS) (Beck & Steer, 1988) is a 20-item,
true/false self-report questionnaire that was used to assess negative attitudes about the
future. Scores range from 0 to 20, with higher scores indicating greater hopelessness.
Example items include “I don't expect to get what | really want” and “My future seems dark
to me.” The BHS has been shown to predict eventual suicides in adult psychiatric inpatients
and outpatients in the original sample and has also demonstrated strong psychometric
properties in adolescent samples (Goldston, et al., 2001). The internal consistency for the
sample was 0.91.

Externalizing Symptoms—The externalizing problems scale from Youth Self-Report
(YSR) (Achenbach, 1991) was used to assess externalizing behavior problems (delinquent
and aggressive behaviors). YSR is a 119-item, questionnaire that assesses a variety of
emotional and behavioral problems in adolescents. It is a widely used measure with strong
psychometric properties; its two scales (internalizing and externalizing) have demonstrated
strong psychometric properties, including internal consistency, test-retest reliability, and
criterion and construct validity (Achenbach, 1991; Thurber & Hollingsworth, 1992). The
externalizing problems scale has items such as “I destroy my own things” and “I disobey my
parents.” Adolescents rate each item by selecting responses from 0 (not true) to 2 (Very true
or often true). The externalizing subscale for the study sample was 0.86.

Substance Use—The Personal Experiences Questionnaire (PESQ) (Winters, 1991, 1992)
is a 41-item self-report questionnaire used to screen for abuse of alcohol or other substances
in adolescents. Sample items include “How often have you used alcohol or other drugs at
home” and “How often have you made excuses to teachers about your alcohol or drug use?”
The problem severity scale used in this study consists of 18 items assessing the frequency
with which adolescents engage in behaviors related to alcohol and drug abuse using a four-
point scale (never to often); scores range from 18 to 72. It showed adequate reliability and
validity for identifying problem substance use in the original sample (Winters, 1992). The
internal consistency for the study sample was 0.94.

Connectedness—Perception of connectedness was measured with items from the
Perceived Emotional/Personal Support Scale (PEPPS) (Slavin, 1991), which assesses the
degree to which respondents perceive their relationships as close, confiding, satisfying, and
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supportive. Participants listed initials of up to three people in each relationship domain
(family members, friends, and non-family adults) and, using a four-point scale ranging from
“hardly at all” to “very much, rated how much they talk to each person about personal
concerns, how close they feel to the person, and how satisfied they are with the help and
support the person gives them. Three connectedness subscales corresponding to each
relationship domain were created by averaging all ratings within each relationship category,
with higher scores indicating greater connectedness. PEPPS has reasonably high test-retest
reliability and internal consistency for the subscales (.83 for family, .91 for peer, and .89 for
non-family adult) in an adolescent sample (Slavin, 1991). The internal consistency in this
sample was 0.84 and 0.85 for family and peer connectedness, respectively.

Family Psychiatric History—The Family History Screen (FHS) (Weissman et al., 2000)
was used to assess psychiatric histories of adolescent' biological parents. Information was
obtained from a biological parent or legal guardian. The FHS has 24 items and has
demonstrated acceptable validity and reliability. A dichotomous variable indicative of
parental psychopathology was created based on positive responses to two questions asking if
either parent:(1) “ever had an emotional problem or mental illness” and (2) “had ever sought
treatment with a psychiatrist, psychologist, social worker, doctor, or other health
professional because of a mental health problem.” Chronbach alpha for these FHS items is
0.80 for fathers and 0.78 for mothers.

History of Physical and Sexual Abuse—History of physical and sexual abuse was
assessed with two items from the Schedule for Affective Disorders and Schizophrenia for
School-Age Children (KSADS-PL) (Kaufman et al., 1997). More specifically, the items
were drawn from the KSADS-PL Post-Traumatic Stress Disorder module including
screening questions about experience of different traumatic events. KSADS-PL is a
structured diagnostic interview based on the DSM-IV. Interviewers were trained mental
health professionals who completed 20 hours of training in KSADS-PL; inter-rater
reliability was established with a senior diagnostician prior to study onset. Each of the two
abuse history variables was dichotomous.

Data Analysis

Latent class growth modeling (LCGM) was used to identify distinct latent trajectories of
suicidal ideation across time (4 time points: baseline, 3-, 6-, and 12- months after
hospitalization) as well as predictors of belonging to each latent growth class. Data were
analyzed using the PROC TRAJ procedure (Jones & Nagin, 2007; Jones, Nagin, & Roeder,
2001) in SAS (version 9.2). This analytic approach identifies different latent trajectory
classes, where individuals in a given class follow a distinct pattern of change over time, and
simultaneously examines predictors of class membership within the same modeling
framework. Unlike standard growth modeling procedures, this analysis does not assume a
particular type or number of trajectories a priori but rather examines what trajectory classes
are in the available data. In addition, it does not expect that individuals change in the same
direction across time; instead, participants are allowed to follow different growth patterns
with varying strength and direction of change over time, forming discrete trajectory classes
(Andruff, Carraro, Thompson, Gaudreau, & Louvet, 2009).
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We initially fitted models without any risk factors included to explore possible trajectory
classes (allowing for linear, quadratic, or cubic trends in any given class) to identify the
best-fitting and most parsimonious preliminary model. The Bayesian information criterion
(BIC) was used to select the best fitting model from a series of models including different
numbers of trajectories. BIC performs very well as an indicator for deciding on the number
of classes in mixture modeling (Nylund, Asparouhov, & Muthen, 2007). We then
simultaneously entered into the model key risk and protective factors measured at
hospitalization (sex, history of multiple suicide attempts, depressive symptoms, substance
use, externalizing problems, hopelessness, social connectedness measured separately for
family and friends, parental psychiatric history, and physical and sexual abuse history).
These risk factors were entered to determine predictors of membership in the identified
trajectory groups. To minimize multicolinearlity, all continuous predictors were centered.
Given that the original sample came from an intervention study, we also controlled for the
potential effect of intervention; however, the intervention had only a modest positive effect
on suicidal ideation that was time-limited (found for multiple suicide attempters during the
initial 6 weeks after hospitalization) and no effect on the likelihood of suicide attempt (King
et al. 2009).

To obtain the most parsimonious model, backward selection was used by deleting the least
significant risk factors one at a time, while including and then leaving out sex (due to there
being more girls than boys; however, there was no difference between models with and
without gender included). The significance level was set at p < 0.05, and multi-parameter
Wald tests implemented in PROC TRAJ were used to examine the omnibus importance of a
given risk factor in determining overall class membership.

To examine the degree to which the distinct trajectory groups identified in the LCGM were
associated with the likelihood of suicide attempts and psychiatric rehospitalization during
the follow-up, logistic regression was used. In both models, sex, multiple attempt history,
and treatment group were entered in the first step of logistic regression, trajectory group was
entered in the second step, and each two-way interaction between the latent group variable
and sex and then multiple attempt status was entered in step 3. Intervention group was
included as a covariate but was removed from the final model because it was not a
significant predictor and results did not vary with it in the models.

Characteristics of the Sample

Baseline and follow-up SI1Q scores, in addition to sample size at each assessment time point,
are provided in Table 1. Female adolescents had significantly higher SIQ scores than males
at each assessment time point, and adolescents with multiple suicide attempt histories also
tended to have higher SIQ scores with the exception of the 12-month assessment time point.
The following are means (M) and standard deviations (SD) of additional baseline
characteristics: depressive symptoms (M=60.85; SD=12.97); externalizing problems
(M=21.40; SD=9.69); substance abuse (M=28.15; SD=11.57); hopelessness (M=8.74;
SD=5.78); family connectedness (M=8.29; SD=2.12); and friend connectedness (M=9.90;
SD=1.90). History of mental health problems was endorsed for mothers of 160 (43%)
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participants and for fathers of 103 (27%) adolescents; for 55% of adolescents (n = 207), at
least one parent had a history of mental health problems. History of physical abuse was
reported by 75 (20%) of the sample while sexual abuse was reported by 85 (23%) of
participants. Prior to baseline, 91 (24%) of adolescents had not attempted suicide, 135 (36%)
had made one attempt, and 150 (40%) had a history of two or more attempts. In addition, 63
adolescents (17%) made at least one suicide attempt during the follow-up; adolescents with
multiple attempt histories were more likely to attempt suicide (23% vs. 14%), 72 (1, N=354)
=4.27, p = 0.04. Moreover, 135 (36%) of adolescents were psychiatrically rehospitalized at
least once during the follow-up; these adolescents were more likely to have history of
multiple suicide attempts (54% vs. 40%), 72 (1, N=294) = 5.43, p=0.02. Sex did not
differentiate who attempted suicide or was rehospitalized during the follow-up.

Latent Class Growth Models

The best fitting model included three distinct classes (BIC: -5547.88), providing a better fit
relative to models with a different number of classes, such as two- (BIC: -5600.73) or four-
class models (BIC: -5548.81). As shown in Figure 1, the three distinct latent groups were:
(1) a quadratic trend group with sub-clinical suicidal ideation (n=119; 31.6%); (2) a cubic
trend group with high suicidal ideation at hospitalization but sharp decline three months later
(n=216; 57.4%); and (3) a linear trend group with high suicidal ideation at baseline that was
elevated throughout the follow-up (n=41; 10.9%). There were 77 females (64.7%) and 42
males (35.3%) in Group 1,161 females (74.5%) and 55 males (25.5%) in Group 2, and 34
females (82.9%) and 7 males (17.1%) in Group 3. There were 34 (28.6%), 94 (43.5%), and
22 (53.7%) multiple suicide attempters in Group 1, 2, and 3, respectively.

Bivariate Analysis—Several risk and protective factors were added to the model to
identify predictors of latent growth class membership. Almost all predictors were significant
in bivariate analyses: sex (F=3.62, p=0.03); multiple suicide attempt status (F=5.59,
p=0.004); depressive symptoms (F=18.65, p<0.0001); externalizing problems (F=11.12, p<.
0001); hopelessness (F=18.03, p<.0001); substance abuse (F=4.08, p=0.02); history of
physical abuse (F=3.32, p=0.04) and history of sexual abuse (F=3.43, p=0.03). Parental
history of mental health problems, connectedness with family, and connectedness with
friends were not statistically significant. We also adjusted for potential effect of the
intervention; it was a non-significant predictor.

Table 2 shows the relative importance of the significant bivariate predictors in
differentiating between trajectory classes. Relative to Group 2, Group 1 membership was
associated with less severe baseline depressive symptoms, externalizing problems,
hopelessness, and substance abuse in addition to lower likelihood of being female, history of
multiple suicide attempts, and history of sexual abuse. The same pattern was observed when
comparing adolescents in Group 1 relative to Group 3, however substance abuse and history
of abuse history no longer differentiated these two groups. Relative to Group 3, membership
in Group 2 was associated with less severe baseline hopelessness and lower likelihood of
physical abuse history.
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Multivariate Analysis—All predictors and intervention group were subsequently entered
into a full model. Backward selection was used to simplify the model by deleting the least
significant risk factors one at a time to obtain the most parsimonious model; there was no
difference between models with and without sex and intervention group included. Using
multi-parameter Wald tests to examine the omnibus importance of a given risk factor in
determining overall class membership, the following were significant predictors of class
membership and were included in the final model (see Table 3): depressive symptoms
(F=8.17, p<0.001); externalizing problems (F=6.11, p=0.002); and hopelessness (F=15.73,
p<0.0001). As described in Table 3, relative to Group 1, participants with more severe
baseline depressive symptoms, externalizing problems, and hopelessness were more likely
to follow the Group 3 trajectory. Similarly, the same three predictors differentiated Group 2
from Group 1, with more severe scores predicting membership in Group 2 relative to Group
1. However, the only predictor that differentiated membership in Group 3 relative to Group
2 was more severe hopelessness; the more severe hopelessness at baseline, the more likely
adolescents were to follow the trajectory of Group 3.

Logistic Regression Models

Suicide Attempt—Overall, the latent trajectory group variable was a significant predictor
of suicide attempts at follow-up (p=0.01), over and above multiple suicide attempt history
and sex, demonstrating incremental validity (y2 = 9.26, p=0.01). As shown in Table 4,
relative to Group 1, Group 3 was associated with a four-fold increase in likelihood of a
suicide attempt [(OR=4.15; CI=1.65, 10.44), p=0.002]. Adolescents in Group 3 were also
approximately 2 times more likely to make a suicide attempt compared to adolescents in
Group 2 (OR=2.29; CI=1.08, 4.85), p=0.03. In contrast, adolescents in Group 2 were not
more likely to make a suicide attempt relative to Group 1. The effect of trajectory group was
not moderated by history of multiple suicide attempts. Due to a limited sample size of males
in Group 3 with follow-up suicide attempt data, we did not have sufficient variability to
fully examine if sex was a significant moderator.

Psychiatric Rehospitalization—The latent trajectory group variable was also a
significant predictor of psychiatric rehospitalization (p<0.001), over and above multiple
suicide attempt history and sex, demonstrating incremental validity (x2 = 38.69, p<0.001).
Relative to Group 1, Group 3 was associated with an 11-fold increase in likelihood of being
psychiatrically rehospitalized during the follow-up [(OR=11.20; Cl=4.33, 29.01), p<0.001].
Adolescents in Group 3 were also approximately three times more likely to be rehospitalized
compared to those in Group 2 [(OR=3.23; Cl=1.37, 7.69), p<0.008]. Unlike what we
observed for suicide attempts, adolescents in Group 2 were 3.5 times more likely to be
rehospitalized relative to Group 1 [(OR=3.52; C1=1.93, 6.40), p<0.001]. The effect of
trajectory group was not moderated by multiple suicide attempt history. Again, due to
limitations in sample size, we were not able to examine if sex was a moderator.

Discussion

We examined a longitudinal course of suicidal ideation among suicidal adolescent inpatients
followed for one year. We hypothesized that these adolescents would have different
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trajectories of suicidal ideation, as opposed to a single course of ideation that assumes
change in the same direction across time as has been examined previously (Prinstein, et al.,
2008). To the best of our knowledge, this is the first study that has examined district
trajectories of suicidal ideation, and their impact on suicide attempts and rehospitalizations,
in a sample of inpatient suicidal adolescents. Consistent with our expectations, the course of
suicidal ideation post hospitalization was not uniform for all adolescents but was better
represented by three distinct trajectories.

The most common trajectory was characterized by high suicidal ideation at the time of
hospitalization, which rapidly declined below clinical levels within three months of
hospitalization. The second most common trajectory was characterized by a course of
elevated suicidal ideation at time of hospitalization, but at sub clinical levels, that also
decreased during the follow-up, with the most striking decline again occurring within three
months of hospitalization. This pattern of substantial decrease in suicidal thinking after
hospitalization is consistent with other studies of adolescent inpatients showing a decrease in
suicidal ideation shortly after hospitalization (King, et al., 2009; Prinstein, et al., 2008).
However, one group of authors (Prinstein, et al., 2008) also reported a gradual reemergence
of suicidal ideation between nine and eighteen months after hospitalization. Even though our
study did not have an additional assessment between months six and 12, the trend across the
trajectory groups in our study indicates a pattern of relatively stable or decreasing ideation
that did not increase at month 12 as might be expected based on previous results. The
difference in the sample composition, wherein the current study focused on adolescents with
a recent acute suicidal episode while the Prinstein et al.'s study also included non-suicidal
inpatients, could be accounting for this discrepancy.

A key finding in our study was that a smaller, but significant, proportion of adolescents
followed a trajectory characterized by persistent or chronic suicidal ideation. Adolescents in
this group experienced similarly high levels of suicidal ideation at baseline as the youths
following the fast declining trajectory, but their rate of decline was significantly slower. In
fact, the severity of suicidal ideation characterizing the chronic group was significantly
elevated through month six of the follow-up and was not far below clinical levels even 12
months after hospitalization. One possible pathway for persisting suicidal thoughts may be
cognitive vulnerability characterized by hopelessness. High level of hopelessness was the
only factor differentiating the chronic ideation group from the elevated but fast declining
group. The idea that holding negative expectations about the future may be maintaining
suicidal thoughts is also supported by a previous study of depressed psychiatric adult
patients, where declines in hopelessness preceded declines in suicidal ideation (Sokero et al.,
2006). It is also possible that enduring suicidal thoughts may be maintained by a related
ruminative process that prolongs negative mood and impedes faster declines in suicidal
thinking. Indeed, rumination, or tendency to repeatedly think about one's distress and
associated circumstances, is associated with increases in suicidal ideation and also longer
and more severe depressed mood (Smith & Alloy, 2009).

Adolescents in the chronic trajectory group were significantly more likely than teens in the
other two groups to attempt suicide. In contrast, adolescents in the fast declining group were
no more likely to attempt suicide than teens in the subclinical group. In addition, of
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significance is that trajectory group membership uniquely contributed to suicide attempts
over and above a key risk factor, history of multiple suicide attempts, demonstrating
incremental validity. An interesting question is whether prolonged suicidal thinking can
habituate a person toward suicidal behavior, much like suicide attempts and other painful
and fearsome experiences have been proposed to do by way of acquired capacity for suicidal
behavior, a key component of the Interpersonal-Psychological Theory of Suicidal Behavior
(Joiner, 2005; Van Orden et al., 2010). Acquired capacity for suicidal behavior is
conceptualized by the theory as fearlessness about physical pain and death itself acquired
through repeated risky behaviors or painful and provocative experiences (e.g., non-suicidal
self-injury, abuse) that habituate a person toward self-injury and suicidal behavior. The
theory proposes that acquired capacity for suicide erodes the basic human instinct of self-
preservation, thus making suicidal behavior more likely. It is possible that prolonged
rehearsal of suicidal thoughts lowers the threshold for engaging in suicidal behavior via a
similar process of habituation that produces acquired capacity.

Adolescents in the chronic suicidal ideation group were also more likely to be
psychiatrically rehospitalized during the follow-up relative to adolescents in the subclinical
and the fast declining groups. In addition, when comparing the fast declining with the
subclinical group, the former had greater odds of being psychiatrically rehospitalization.
Although adolescents in the fast declining group were no more likely to attempt suicide than
the subclinical group, they nevertheless experienced more severe suicidal ideation at
baseline and throughout the follow-up, which might have rendered them more likely to
experience psychiatric crises requiring hospitalization. Unfortunately, we were unable to
explore gender as a moderating variable for attempts and rehospitalizations due to the
limited sample size of males in the chronic group. This question deserves more attention in
future research. However, we found that the effect of trajectory group membership on
suicide attempts or rehospitalization did not vary based on history of multiple suicide
attempts. This finding highlights that all adolescents hospitalized for acute suicide risk with
persisting suicidal thoughts are at high-risk for psychiatric crises regardless of previous
suicide attempt history.

Finally, we explored which baseline risk and protective factors differentiated adolescents
following the distinct trajectories. This information could contribute to identifying
adolescents who might experience a more persistent course of suicidal ideation after
hospitalization and who are more at risk for subsequent psychiatric crises. Almost all
baseline factors considered were significant predictors in bivariate analyses. However, only
depressive symptoms, externalizing problems, and hopelessness remained significant when
all predictors were considered simultaneously. In general, higher scores on these predictors
were associated with higher initial levels of ideation and more severe suicidal ideation
trajectories. However, as already described, the only baseline predictor that differentiated
the fast declining and chronic ideation groups was high level of hopelessness. One possible
explanation for why some established risk factors in this study (e.g., social connectedness)
did not predict trajectory group membership is the difficulty of distinguishing high-risk
subgroups within an already high-risk population of suicidal adolescents, even based on
well-documented risk factors (Yen et al., 2013). Moreover, according to the Interpersonal-
Psychological Theory of Suicidal Behavior (Joiner, 2005; Van Orden et al., 2010), suicidal
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desire, which may manifest as suicidal ideation, arises from thwarted belongingness (e.g.,
low levels of social connectedness) and perceived burdensomeness. As such, it is possible
that social connectedness in combination with perceived burdensomeness might have had a
greater impact on suicidal ideation trajectories.

The present findings have important implications for identifying and intervening with
adolescents most at risk for suicidal crises post hospitalization. Our findings suggest that
suicidal ideation at the time of hospitalization may not be an adequate marker of suicide
attempt risk and highlight the limitations of considering average changes in suicidal
ideation; These approaches can overlook subgroups of suicidal adolescents who are most
vulnerable to suicidal crises after hospitalization. The most common patterns of suicidal
ideation are characterized by a decreasing trend in ideation, with the most significant
decrease occurring within the first three months after hospitalization. This is consistent with
average scores of suicidal ideation at each follow-up time point, showing a significant
decline in ideation at three months and continuing to decrease thereafter, although less
drastically. However, adolescents most likely to attempt suicide and be rehospitalized were
similar to the most average group at hospitalization, but followed a distinct trajectory of
persisting suicidal ideation, highlighting the importance of identifying and intervening with
adolescents vulnerable to this pattern of ideation.

Our findings also have significant relevance for the critical need to closely monitor
persisting suicidal ideation among recently discharged psychiatric inpatients as it may place
these youths at an especially high risk for suicide attempts. In addition, the impact of
prolonged suicidal ideation and associated suicidal crises may have negative effects on
important developmental opportunities in the social, emotional, and cognitive domains that
are critical to the adolescent developmental period. Our data suggests that one possible
pathway for addressing these adolescents' vulnerability to persisting suicidal thinking is by
way of reducing their sense of hopelessness. It is also possible that persisting suicidal
ideation and higher levels of hopelessness are indicative of an underlying cognitive
vulnerability, such as tendency to ruminate, that ultimately renders these youths more at risk
for suicidal behavior. More research considering mechanisms that maintain suicidal ideation
is needed to inform how to improve these youths' post-hospitalization functioning.

It is noteworthy that the majority of adolescents who experienced a significant decrease in
suicidal ideation within three months of hospitalization continued to report sub clinical
levels of suicidal thoughts for the duration of the follow-up. Although the rapidly declining
group had a lower risk of suicide attempts, they nevertheless were at risk for psychiatric
rehospitalizations. It is possible that the presence of even less severe suicidal thinking
following hospitalization places these youths at risk for future psychiatric crises warranting
stabilization. As such, continued monitoring of all previously suicidal adolescents is
recommended. In addition, our findings suggest that addressing key vulnerability factors that
predict the course of suicidal ideation, particularly hopelessness, could shorten the duration
of severe suicidal thoughts after hospitalization and thus may prevent continued suicidal
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crises. With relatively few longitudinal studies having examined hopelessness in
psychiatrically hospitalized adolescents, more research attention is needed in this area.

Study Limitations

Conclusion

There are several important limitations of this study. The predominantly female and
Caucasian sample from one region of the United States has limited generalizability to other
adolescent groups. In addition, participants were psychiatrically hospitalized suicidal
adolescents and findings may not apply to adolescents from outpatient clinics or from the
community or to adolescents with high levels of suicidal ideation who were not hospitalized;
these adolescents might follow different trajectories or their distribution on the trajectories
might be different than found in this study. However, due to the high-risk nature of this
population and its vulnerability to suicidal crises, the study's focus on hospitalized suicidal
adolescents is also its strength. Another limitation is that we did not examine additional
potentially important predictors of trajectory groups. In particular, due to limited data, we
were unable to fully examine sex as a predictor and we did not examine the influence of
non-suicidal self-injury (NSSI). NSSI is an important correlate of suicidal behavior (e.g.,
Nock, Joiner, Gordon, Lloyd-Richardson, & Prinstein, 2006). Future studies should address
this gap and explore additional predictors of suicidal ideation trajectories. More diverse
adolescent samples should also be utilized in future work to explore the role of demographic
variables such as age and race/ethnicity. The present study also has some measurement
limitations: a) we used a brief screen to assess family psychiatric history that relied on one
informant (usually the mother), did not assess diagnostic criteria, did not differentiate
between different forms of mental illness, its timing or severity, or which parent had the
mental illness; b) the measure of externalizing problems was based on youth self-report,
which might have underestimated the extent of these problems. Finally, the degree to which
subclinical suicidal ideation of the rapidly declining trajectory group might have been
inflated at follow-up is uncertain. More specifically, one of the answer choices for the
suicidal ideation measure, “I had this thought before but not in the past month,” makes it
difficult to assess the exact timing of suicidal ideation and whether or not it occurred
between assessment time points (e.g. within last six weeks) or in more distant past. Despite
these limitations, this study has addressed an important gap in the literature and has
important strengths including a prospective design and a large sample of acutely suicidal
adolescents.

The majority of adolescents with elevated suicidal ideation at baseline experienced a
significant decline in suicidal thoughts within three months after hospitalization; however, a
significant proportion of youths continued to experience high levels of ideation throughout
the entire follow-up. These teens were at the highest risk of attempting suicide and
psychiatric rehospitalization, even when suicide attempt history was taken into account.
Hopelessness emerged as a key predictor of persisting suicidal ideation, highlighting its
potential role in facilitating declines in suicidal thinking post hospitalization. Results suggest
that severity of suicidal ideation at the time of hospitalization may not be an adequate
marker for subsequent suicidal crises. Instead, it may be important to identify adolescents
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who are vulnerable to persisting suicidal ideation, as they are at the highest risk for suicide
attempts.
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Table 3

Multivariate predictors of latent trajectory class membership

Latent SI Trajectory Baseline Predictors B SE (B) p
(Group 1 as reference)
Depressive symptoms 0.06 0.02 <0.001
Group 2 (Elevated and Fast Declining)  Externalizing problems ~ 0.08 0.02  <0.001
Hopelessness 0.20 0.04 <0.001
Depressive symptoms 0.07 0.02 <0.001
Group 3 (Chronically Elevated) Externalizing problems  0.07 0.03 0.02
Hopelessness 0.31 0.06 <0.001
Latent SI Trajectory Baseline Predictors B SE (B) p
(Group 3 as reference)
Depressive symptoms -0.01 0.02 n.s
Group 2 (Elevated and Fast Declining) ~ Externalizing problems ~ 0.02 0.02 n.s
Hopelessness -0.11 0.04 0.01

Notes: SI=Suicidal ideation; N=370
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