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Abstract

Objective—Psychiatric hospitalization is essential in the clinical management of suicidal
adolescents, and a considerable number of hospitalized adolescents are rehospitalized, yet little is
known about how this experience may influence postdischarge outcomes. This study examined the
association between rehospitalization within three months of index hospitalization and subsequent
suicide attempts and suicidal ideation among adolescents.

Methods—Participants were 373 youths (13-17 years old) hospitalized because of suicide risk,
and they were followed for one year. Using Cox regression, the investigators examined
rehospitalization within three months of index hospitalization as a predictor of time to suicide
attempt during the subsequent nine months. Using latent-class growth modeling, they also
examined whether rehospitalization predicted a change in the nine-month course of three suicidal
ideation trajectories (subclinical, elevated but fast declining, and chronically elevated).

Results—Rehospitalization was associated with greater risk of suicide attempts, above the effects
of key covariates. Rehospitalization also predicted distinct changes in suicidal ideation trajectories:
Within the elevated—fast declining and chronically elevated groups, rehospitalization predicted
increases in ideation during the follow-up, with larger magnitude for the chronic group. In
contrast, rehospitalization was associated with a decrease in follow-up suicidal ideation in the
subclinical group.

Conclusions—Rehospitalization predicted a more severe course of suicide ideation for most of
the adolescents, but it was protective for only a smaller subgroup with subclinical levels of
ideation at index hospitalization. Our findings also suggest that rehospitalization is a strong
indicator of future risk of suicide attempt. These findings have important implications for
intervening with rehospitalized adolescents.

During the adolescent years, there is a significant increase in the prevalence of suicidal
thoughts and behaviors (1). Approximately 16% and 8% of high school students surveyed
nationally reported serious suicidal thoughts and suicide attempts, respectively, in the prior
year (2). Psychiatric hospitalization can provide critical services that facilitate safety and
stabilization for managing acute psychiatric symptoms and elevated suicide risk. However, a
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significant number of adolescents continue to experience suicide-related outcomes after
discharge, including rehospitalizations, emergency department visits (3), persistent suicidal
ideation, and repeated suicidal behavior (4-7). Adolescent rehospitalization rates are high:
19%-28% are rehospitalized within six months (3,8), 38% within one year (9), and up to
43% within 2.5 years after discharge (10). The risk of rehospitalization is especially elevated
during the first three months after discharge (9-11). Although our understanding of the
correlates of rehospitalization has expanded (8-13), less is known about the implications of
this experience for the subsequent course of suicide-related outcomes, such as suicidal
ideation and suicide attempts. Consequently, further attention is warranted to examine
whether rehospitalization is associated with chronic or remitting clinical trajectories among
youths at high risk of suicide.

High rates of rehospitalization, particularly among suicide-related admissions (3), highlight
the chronicity of psychiatric crises after discharge and raise questions about the effectiveness
of hospitalization and existing aftercare interventions. Although most adolescents receive
outpatient services postdischarge (14), receiving these services does not appear to be linked
with significantly improved suicide-related outcomes, such as reduced likelihood of suicide
attempts or decreases in suicidal ideation (6,14-16). More generally, these findings are
consistent with a paucity of efficacious interventions for suicidal adolescents (17,18). Past
work examining the impact of aftercare services on risk of rehospitalization has also yielded
mixed findings (10,12,19). In light of the challenge of intervening with high-risk youths and
the facts that hospitalization is not intended to resolve long-standing difficulties and that
premature discontinuation of outpatient treatment is common (6,20), it is not surprising that
a substantial number of previously hospitalized adolescents continue to experience
difficulties after being discharged (4,21).

Inpatient hospitalization is considered essential in the clinical management of acutely
suicidal adolescents (22), and recent estimates indicate that inpatient admission rates for
youths have been increasing (23). However, empirical data are lacking in regard to the
impact on postdischarge suicide-related outcomes (18,24). We are aware of two studies
examining hospitalization in relation to suicide-related outcomes (25,26); however, their
findings were inconclusive. Moreover, the costs associated with psychiatric hospitalization
may include financial strain, enduring stigma, and negative impact on the hospitalized
individual’s identity and hope for the future (27). On a broader level, hospitalization of
adolescents for self-inflicted injuries costs the U.S. health care system $615 million annually
(28), necessitating an examination of these services.

The purpose of this study was to examine the extent to which rapid rehospitalization (that is,
within three months of discharge) predicts suicide attempts and influences the course of
suicidal ideation within a subsequent nine-month period. With the challenges of intervening
with suicidal adolescents and the brevity of hospitalizations, we anticipated that
rehospitalization would be associated with modest reductions in suicidal ideation and suicide
attempts.
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Participants and Procedures

Measures

Participants were 373 adolescents, ages 13 to 17, who were psychiatrically hospitalized at
two Midwestern hospitals because of acute suicidal ideation or a recent suicide attempt and
who were followed for one year. The sample was drawn from data from a randomized
clinical trial of a psychosocial intervention (29). Adolescents were eligible for inclusion if
they or a parent reported on the Diagnostic Interview Schedule for Children (DISC-1V; 30) a
past-month suicide attempt or suicidal ideation that was either unrelenting or accompanied
by a specific plan. Exclusion criteria included cognitive impairment, transfer to other
inpatient services, residence more than an hour away from study site, and absent legal
guardian. Study eligibility criteria were determined on the basis of hospital admission
records, and eligible adolescents were approached to participate. Legal guardians provided
written informed consent, and adolescents provided informed assent to a protocol approved
by the participating university’s institutional review board. Data collection took place
between November 2002 and December 2006. Participants were assessed within one week
of hospitalization, and follow-up data were collected three, six, and 12 months later.
Retention of participants was as follows: 342 (76%) participants at three months, 314 (70%)
at six months, and 346 (77%) at 12 months. A more detailed description of participant
recruitment and retention has been reported previously (29).

The analytic sample consisted of participants with data on mental health services obtained
within three months of discharge and at least one subsequent assessment. The analytic
sample (83% of the original sample of 448, for a final sample of N=373) did not differ from
excluded adolescents with regard to sex, age, race, use of public assistance, the predictors of
interest, and suicide attempt history.

Suicidal ideation and suicide attempts—Lifetime multiple attempt status, assessed at
baseline, and suicide attempts as of each of the follow-up points were assessed with suicide
attempt items from the DISC-1V (30). Severity of suicidal ideation was assessed at each
follow-up point with the self-reported 15-item Suicidal Ideation Questionnaire—Junior (SIQ-
JR) scale (31).

Baseline psychiatric symptoms—Depressive symptoms were assessed with the
Children’s Depression Rating Scale—Revised (32). Hopelessness was assessed with the 20-
item Beck Hopelessness Scale (33). Externalizing symptoms were assessed with the external
problems subscale from the Youth Self-Report (34), which measures delinquent and
aggressive behaviors. Substance use was assessed with the 18-item problem severity scale
from the Personal Experience Screening Questionnaire (35,36), which measures the
frequency of behaviors related to alcohol and drug abuse.

Baseline connectedness—Perception of family connectedness was measured with
items from the Perceived Emotional/Personal Support Scale (37), which assesses perception
of relationships as being close, confiding, satisfying, and supportive.
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Psychiatric rehospitalization—A dichotomous variable was created (yes-no) based on
two questions inquiring whether a participant was in a psychiatric hospital or a general
hospital for psychiatric or emotional problems. Rehospitalization was measured within three
months of index hospitalization.

Data Analysis

RESULTS

We used latent-class growth modeling (LCGM) and implemented it with a PROC TRAJ
procedure (38) in SAS (version 9.2). We extend previous findings in which LCGM identified
three suicidal ideation trajectory groups (subclinical, elevated but rapidly declining, and
chronically elevated) by using the SIQ score obtained at baseline and the SIQ score at three,
six, and 12 months after hospitalization (4). Using a modeling approach proposed by Jones
and Nagin (39,40), we extended these analyses to examine whether rehospitalization within
three months of discharge enhanced or attenuated the subsequent course of suicidal ideation
trajectories, that is, SIQ assessed after the rehospitalization. The hypothesized model is
shown in Figure 1.

An advantage of examining the influence of rehospitalization within multiple trajectory
groups—rather than across averaged suicidal ideation for the whole sample—is the
simultaneous accounting for ideation severity at hospitalization and follow-up such that
differences between rehospitalized and nonrehospitalized adolescents within trajectories are
minimized. We also controlled for covariates that may influence the likelihood of
rehospitalization and trajectory group membership. Thus the analysis allowed for examining
whether rehospitalization is associated with a different course of ideation within an
otherwise similar group. [Additional details concerning data-analytic procedures are
provided in an online supplement to this article.] Because the sample was drawn from an
intervention study, we controlled for intervention effects; however, because it was
nonsignificant and did not alter the results, intervention assignment was removed from the
final model.

We examined whether rehospitalization within the first three months after baseline served to
predict time to suicide attempt in the subsequent nine-month period. We controlled for key
covariates and estimated a Cox proportional hazards regression in the SPSS (version 21).
Number of days to suicide attempt was used as a continuous measure of time. This analysis
maximizes use of data by censoring participants lost to follow-up at the last nonmissing
assessment. The proportional hazards assumption was examined with the time-dependent
covariates test; the interaction between the time variable and rehospitalization was not
significant, suggesting that the assumption was met.

Sample Characteristics

Participants were predominantly female (72%, N=269) with a mean age of 15.6+1.3 years.
The racial-ethnic sample composition was 83% (N=308) Caucasian, 7% (N=26) African
American, 1% (N=2) Asian American/Pacific Islander, 2% (N=8) Hispanic, 1% (N=3)
Native American, and 7% (N=26) “other” or not identified.
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A total of 80 (21%) adolescents were rehospitalized within the first three months of index
hospitalization. Rehospitalized participants tended to score higher on baseline measures of
psychopathology (Table 1). Although these differences were not statistically significant, a
greater proportion of boys than girls (24% versus 20%) and a greater proportion of youths
with multiple suicide attempt history versus those without (25% versus 19%) were
rehospitalized.

There were no differences in symptom severity between rehospitalized and
nonrehospitalized adolescents within each ideation trajectory group, suggesting that clinical
differences were minimized. However, rehospitalized adolescents in the elevated—fast
declining trajectory (group 2) had higher externalizing scores (mean+SD=25.84+12.07) than
those not hospitalized (22.13+8.61) (p=.05). Rehospitalized adolescents in the chronically
elevated trajectory (group 3) had lower externalizing scores (19.33+7.57) than adolescents
who were not rehospitalized (26.10+£11.79) (p=.04).

Rehospitalization and Course of Suicidal Ideation

Approximately 9% (N=11) of adolescents in the subclinical ideation trajectory (group 1;
N=118), 24% (N=51) in the elevated but rapidly declining ideation trajectory (group 2;
N=213), and 46% (N=18) in the chronically elevated ideation trajectory (group 3; N=39)
were rehospitalized within the first three months of discharge. Table 2 describes the effects
of rehospitalization as a predictor of suicidal ideation course and accounts for baseline
covariates (depressive symptoms, hopelessness, externalizing problems, sex, and whether
they had made multiple suicide attempts) as well as suicidal ideation severity at baseline and
follow-up (ideation trajectory). Rehospitalization had a significant moderating effect for all
groups. Rehospitalization was associated with significantly increasing suicidal ideation for
the elevated—fast declining (group 2) and the chronic (group 3) trajectories during follow-up,
with larger effects for the chronic group. Conversely, for the subclinical trajectory (group 1),
the effect of rehospitalization was associated with less severe suicidal ideation during
follow-up (Figure 2).

Rehospitalization and Time to Suicide Attempt

After the initial three-month period in which rehospitalization was tracked after the index
hospitalization, 45 adolescents (12%) attempted suicide at least once in the subsequent nine-
month period. Twenty-six (9%) of those who were not rehospitalized (N=284) attempted
suicide compared with 19 (26%) of those who were rehospitalized (N=74) and who
attempted suicide during this period. Rehospitalization was significantly associated with
increased risk of postdischarge suicide attempts during this nine-month period (hazard
ratio=3.13, p<.001), even after we controlled for baseline depressive symptoms, suicidal
ideation, hopelessness, externalizing problems, multiple suicide attempt history, and sex
(Table 3). In additional analysis, we explored whether the effect of rehospitalization was
moderated by any of the covariates. Significant interaction effects identified involved
baseline suicidal ideation (B=-.03, SE[B]= .02, p=.048) and externalizing problems (B=-.
09, SE[B]=.04, p=.01), suggesting that the association between rehospitalization and suicide
attempts was stronger for those with more severe ideation and externalizing problems at
index hospitalization.
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DISCUSSION

This prospective study considered the extent to which psychiatric rehospitalization within
the critical three-month period after discharge predicted suicide-related outcomes among
acutely suicidal adolescents. Specifically, we examined whether there was an enduring
relationship between rehospitalization and severity of suicidal ideation as well as time to
suicide attempt in the subsequent nine months. We had identified three distinct profiles of
adolescents characterized by differing patterns of suicidal ideation over a 12-month period
after discharge wherein some adolescents followed a subclinical course of ideation, others
experienced highly elevated but rapidly declining ideation, and another group had
chronically elevated ideation (4). Our study extends previous findings by conducting a finer-
grained examination of the influence of rehospitalization on the course of suicidal ideation
while accounting for suicidal ideation severity at index hospitalization and throughout the
follow-up, thus minimizing potentially confounding differences. We found that
rehospitalization altered the course of suicidal ideation in these three groups in distinct
ways. Within the chronically elevated and elevated—fast-declining trajectory groups,
rehospitalization—relative to no rehospitalization—was associated with significant increases
in suicidal ideation over the follow-up. The magnitude of this effect was much larger for
adolescents in the chronically elevated trajectory. In contrast, rehospitalization was
associated with a decrease in suicidal ideation in the subclinical group.

These findings highlight the importance of recognizing that acutely suicidal adolescents,
although vulnerable to suicidal crises as a group, comprise a heterogeneous population
where treatment decisions may interact with individual differences to yield distinct
outcomes. Furthermore, for the overall sample, we found that rehospitalization was uniquely
associated with earlier recurrence of suicide attempts even after taking into account baseline
levels of depressive symptoms, hopelessness, externalizing behaviors, suicidal ideation,
history of multiple suicide attempts, and sex. Significant interactions suggested that this
association was stronger for those with more severe ideation and externalizing problems at
index hospitalization. Whether cause or consequence, rehospitalization in this population is
a clinical indicator of the severity and chronicity of suicide risk. It was strongly associated
with recurrence of suicide risk in the form of elevated suicidal ideation as well as suicide
attempts.

There are a number of potential explanations for the relationships found here. First, results
are consistent with past findings highlighting the chronic nature of suicide risk (5,7) as well
as the limited efficacy of interventions to prevent severe suicidal ideation and suicide
attempts (17,18,41). A recent nationally representative study found that a majority of
suicidal adolescents were receiving mental health services before the onset of suicidal
behavior (1). With these findings in mind, it is less surprising that rehospitalization was not
uniformly associated with lower risk among acutely suicidal youths after discharge.

Second, psychiatric hospitalization may have iatrogenic effects for a subset of suicidal
adolescents. As has been argued by Linehan (42), the attentive responsiveness to reported
suicidal ideation or self-injury that characterizes hospitalization may act as an unintended
reinforcement of self-harmful behaviors. Moreover, hospitalization may disrupt the positive
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aspects of some suicidal adolescents’ lives, such as positive peer or family relationships and
age-appropriate engagement in social activities. At the same time, acknowledging that
interpersonal factors may also serve as risk factors is important. For example, disengaged
parent-child relationships have been identified as a contributor to rehospitalization (11).
Hospitalization may also unintentionally exacerbate hopelessness (failed outpatient
treatment) or contribute to an identity as an “ill” person or someone with low self-efficacy
for coping and benefiting from treatment. However, given that this was a naturalistic study,
drawing conclusions about iatrogenic effects would be premature; instead, it may be more
fitting to describe rehospitalization as a marker of chronicity of risk. In addition, although
psychiatric hospitalization is critical to the treatment of acutely suicidal adolescents (22), its
goals are often constrained to maintaining safety and facilitating linkage to appropriate
outpatient services rather than to remission of psychopathology and significant modification
of the environmental context. Consequently, some of the relevant precipitants of crisis may
be too long-standing to be addressed within the course of hospitalization.

Nevertheless, the fact that rehospitalization was prospectively associated with a more severe
course of suicide ideation and a more imminent risk of suicide attempts is of concern.
Moreover, because rehospitalization was associated with a more pronounced increase in
suicidal ideation in the chronically elevated ideation group, it is possible that
rehospitalization may especially negatively affect adolescents at chronic risk of self-harm.
This is consistent with the hypothesis that hospitalization may be clinically contraindicated
for some forms of psychopathology, such as borderline personality disorder, because it may
unintentionally reinforce suicide-related behaviors (42). However, we did not assess
personality disorders in our study, and thus this inference warrants caution.

The predominantly female and Caucasian sample has limited generalizability to other
adolescent groups. The strength of our conclusions is especially tempered by the fact that
examining the relationship between rehospitalization and suicide-related outcomes in a
naturalistic study does not allow for ruling out the possibility that findings may be
influenced by factors for which we were not able to account (including health insurance
coverage, outpatient providers’ risk management practices, readmission psychiatric status,
emotional liability, and impulsive aggression). Although controlling for key covariates in
this study minimized this possibility, future work should consider other factors. Another
factor that warrants closer consideration is the role of aftercare services. Specifically, we
were not able to establish the temporal relationship between rehospitalization and delivery of
aftercare services.

However, participation in services was high during the first three months after discharge
(only 4% of the sample did not attend any sessions), and controlling for number of sessions
attended did not affect results reported here. Rehospitalized youths generally attended more
sessions within this period compared with youths who were not rehospitalized. Future
studies should examine aftercare services in greater detail to assess their impact on
posthospitalization trajectories, including youths’ adherence to these services. Finally, the
retrospective recall of dates of attempts at follow-up assessments is another important
limitation. Despite these limitations, this study has addressed an important gap in the
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literature and has important strengths, including a large sample of acutely suicidal
adolescents and prospective design.

CONCLUSIONS

To our knowledge, this is the first prospective study examining the link between
rehospitalization and suicide-related outcomes among suicidal adolescents. Our findings
suggest that rehospitalization shortly after discharge is a significant event. For most
adolescents, rehospitalization was associated with a more severe course of suicidal ideation;
for a smaller subgroup reporting subclinical ideation at index hospitalization, it was
protective. Rehospitalization may be a significant vulnerability factor, signaling increased
suicide attempt risk. Although these results raise questions about possible iatrogenic effects
of rehospitalization, without understanding the mechanisms accounting for the associations
found here, firm conclusions are premature. Given the exploratory nature of the analytic
approach utilized (LCGM) and the inability to consider all possibly pertinent covariates
(including adequately accounting for the role of aftercare services), cross-validation and
replication of findings are necessary. However, our findings have implications for
intervening with readmitted adolescents, including the need for posthospitalization services,
addressing potentially self-defeating cognitions about hospitalization, and addressing
realistic expectations with adolescents and families. More studies are needed to investigate
further how and why rehospitalization influences these youths’ posthospitalization
functioning. Studying adolescents’ subjective experiences may help clarify why
rehospitalization is associated with increased vulnerability to suicidal crises.
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FIGURE 1. Hypothesized 12-month rehospitalization model for adolescents with suicidal

ideation?

aThe model depicts latent growth classes of Suicidal Ideation Questionnaire-Junior (SIQ)
scores. Rehospitalization between baseline (SIQ B) and month 3 (SIQ 3) is included as a
predictor of the course of each trajectory after rehospitalization. For graphic simplicity, only
the intercept and one slope are shown.
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FIGURE 2. Impact of rehospitalization on trajectories of suicidal ideation among adolescents?
@Possible scores range from 0 to 90, with a published clinical cutoff score of 31. The

analysis adjusted for baseline depressive symptoms, hopelessness, externalizing problems,
history of multiple suicide attempts, and sex. Controlling for number of previous
hospitalizations did not change the pattern of the results.

1duosnuepy Joyiny

1duosnue Joyiny

Psychiatr Serv. Author manuscript; available in PMC 2017 March 01.



Page 13

Czyzetal.

'SS3UPaIIBULI0D Aj1Luey Jareal Buiredlpul $8109s JayBiy Yum ‘ZT 03 T woly abues $8109s 3]q1Ssod *91eds 1oddng [euosIad/[euonows PaNIBOIad

"swiaqoad Buizifeulaixa a19Ass a1ow BuiedIpul $8109s J8YBIY YIM ‘79 01 O WOy aBuel $8109S 3]q1SSOd *Buizijeulaix3-110day-419S YINoA

4

*8SNQe 80ULISONS 8I8A8S 3J0W BulyedaIpul $8100s 1ayBIY YiM ‘2. 01 8T Woly abuel $3100s 8]q1ss0d “aireuuonsand) Buiussiog soustiadxy feuosiad,

‘ssaussajadoy Jayealb Buiresipul $8109s Jaybiy Yum ‘0z 01 0 WoJs aBues S8100s 8]qISsOd "8[eas ssaussajadoH Yoag

1Y

‘swodwiAs anlssaldap alanss alow Buiyeaipul $a109s Jaybiy Yyum ‘€TT 01 2T WwoJ) abuel $8100s 3]qISS0Od ‘Pasiney—a|eas Buney uoissaidaqg m.ceu__cou

"UOITRaPI [BPISINS 819A3S 3J0W BuIIedIPUI S8109S JaYBIY YIIM ‘06 01 O WOy aBuel S2109S 3]q1SSOd “Jolunp—aireuuonsand) Uonesp| [ep1ding

q

‘pazifendsoyai

319M OUM SUINOA 10} 08 pUe 6/ Usamiaq pue ‘pazijendsoyal 10U 819 OUM SYINOA 10} £6Z PUB 68Z UsaMIaq ‘a]dLUes |[2JaA0 8] 10} Z/E PUB GOE UsamIaq palien sN ay L *(papis-omi) 1s8) 1 ajduies-om 5,

Author Manuscript

£A1we4-sSd3d) ssaupeioauuod Ajiure

su S0 €8 Sg¢ ST8  0TZ  OE8

10" €76 160z 9T'TT 80°€Z 1.6 3812 kAwEm_goa |eUIBIXa—4S A) swajgoid Buizijeulaixg
su  €9TT Tg'8¢ TITTT ¢2lZ 2STT 6642 5(0S3d) 8snae souelsans
p00' ¥9'S 628 L09 TYOT 6LS  bLB p(SHE) sseussejadoH

100> TT€T 165 690T S8Y9 08T 0809 2(4-s4ad) swordwiAs anissaideq

100> T0TZ brvh €08T OL€S ELOZ VOV g(dr-01S) uonesp! [epioins
ed as W as N as N 21518108 Jeyo aulpseg

ON SOA m_n_E.mw |re ’AQ

TUonezeridsotpy

abreyosIp 10 Jeak auo UIYIM PazI[edsoyal 10U 819M IO 848M OYM UOITESPI [EPIaINS LM SIUSIS3|0pe JO SansLialorIeyD

T31avl

Author Manuscript

Author Manuscript

Author Manuscript

Psychiatr Serv. Author manuscript; available in PMC 2017 March 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Czyzetal. Page 14

TABLE 2

Effect of rehospitalization on latent suicidal ideation trajectories of adolescents?

Trajectory B (rehospitalization)  SE(B) p
Group 1: subclinical ideation -6.08 2.89 .036
Group 2: elevated and fast declining 345 1.62 .034
Group 3: chronically elevated 1052 285 <001

a . . . . . .
N=370. Analyses adjusted for sex, multiple-attempt history, depressive symptoms, hopelessness, and externalizing problems. Controlling for
number of previous hospitalizations did not change the pattern of results.
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