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Objective: To evaluate the clinical and prognostic significance of suicide attempts (SAs) and nonsuicidal self-injury

(NSSI) in adolescents with treatment-resistant depression. Method: Depressed adolescents who did not improve with an

adequate SSRI trial (N5 334) were randomized to a medication switch (SSRI or venlafaxine), with or without cognitive-

behavioral therapy. NSSI and SAs were assessed at baseline and throughout the 24-week treatment period. Results: Of

the youths, 47.4% reported a history of self-injurious behavior at baseline: 23.9% NSSI alone, 14% NSSI1SAs, and

9.5% SAs alone. The 24-week incidence rates of SAs and NSSI were 7% and 11%, respectively; these rates were highest

among youths with NSSI1SAs at baseline. NSSI history predicted both incident SAs (hazard ratio [HR] 5 5.28, 95%

confidence interval [CI] 5 1.80 – 15.47, z 5 3.04, p 5 .002) and incident NSSI (HR 5 7.31, z 5 4.19, 95% CI 5

2.88 – 18.54, p , .001) through week 24, and was a stronger predictor of future attempts than a history of SAs (HR 5

1.92, 95% CI 5 0.81 – 4.52, z 5 2.29, p 5 .13). In the most parsimonious model predicting time to incident SAs,

baseline NSSI history and hopelessness were significant predictors, adjusting for treatment effects. Parallel analyses

predicting time to incident NSSI through week 24 identified baseline NSSI history and physical and/or sexual abuse

history as significant predictors. Conclusions: NSSI is a common problem among youths with treatment-resistant

depression and is a significant predictor of future SAs and NSSI, underscoring the critical need for strategies that target

the prevention of both NSSI and suicidal behavior. Clinical Trial Registration Information—Treatment of SSRI-

Resistant Depression in Adolescents (TORDIA). URL: http://www.clinicaltrials.gov. Unique Identifier: NCT00018902.

(Reprinted with permission from Journal of the American Academy of Child and Adolescent Psychiatry 2011;50(8):772–781)

Suicidal behavior and nonsuicidal self-injury (NSSI)
aremajor public health problems. Suicide is the third
leading cause of death among youth 10 to 24 years
of age, and national surveillance data indicate an

annual suicide attempt (SA) rate of approximately
6.3% among high school students.1 NSSI, defined
as deliberate self-harm without suicidal intent (e.g.,
cutting, burning), is at least as common as suicidal
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behavior, although rates vary across studies, under-
scoring the impact of sampling and methodological
factors.2,3 The significance of NSSI as a treatment
target in clinical samples is underscored by surveys of
mental health providers indicating thatNSSI is amore
frequent problem than SAs among their patients.4

Despite increasing recognition of NSSI, its prog-
nostic significancewith respect todepression response
and suicidal behavior is not well understood. 5–7 This
article reports secondary analyses examining NSSI
and SAs cross-sectionally and longitudinally in the
Treatment of Selective Serotonin Reuptake Inhib-
itors (SSRI)–Resistant Depression in Adolescents
(TORDIA) study, a large multi-site study of chron-
ically depressed adolescents. Given the links be-
tween depression and suicidal behavior, as well as
emerging data indicating that depression is associ-
ated with NSSI, this sample of youths with severe
and treatment-resistant depression offers a unique
opportunity to examine patterns of SAs and NSSI in
a high-need clinical sample.
Compared with our knowledge of adolescent sui-

cidal behavior, less is known about correlates and
predictors of NSSI in adolescents, in part because
efforts to clearly distinguish between self-injurious
behavior with and without suicidal intent have
been relatively recent. Extant research indicates that
youths with a history of NSSI have elevated rates
of depressed/anxious symptoms, conduct prob-
lems, substance use, symptoms of borderline per-
sonalitydisorder, dissociative symptoms, stress, and
histories of abuse/violence.2,8,9 NSSI also appears
to be associated with elevated rates of SAs and to
predict future suicide and SAs in adults.2,10–13 The
question of whether NSSI predicts future suicide/
SAs in adolescents requires evaluation.
In a previous report, focusing on acute treatment

outcomes at 12 weeks in the TORDIA study sam-
ple, we found relatively high incidence rates of
suicidal adverse events (new-onset or increased sui-
cidal ideation or an attempt, present in 11.3% of
youths). However, the rate of new-onset SAs was only
5%, and NSSI was present in 9% of the sample, dur-
ing these 12weeks.14 Although predictors of suicidal
events included drug and alcohol use, family con-
flict, and higher levels of intake suicidal ideation, the
strongest predictor of incident NSSI was a previous
history of NSSI; it was found that NSSI history was
not a significant predictor of suicidal events during
the 12-week acute treatment period.14 Other pre-
dictors of NSSI through week 12 were self-reported
suicidal ideation, history of abuse, and history of
suicide attempts. We now extend these results to ex-
amine the progression of self-injurious behavior (SA
and NSSI) over an additional 12 weeks of continua-
tion treatment for a total of 24 weeks or 6 months.

Specific aims of this article are as follows: 1) to describe
NSSI and SA outcomes through the 24-week treat-
ment period; 2) to compare rates of incidentNSSI and
SAs among youths with baseline histories of NSSI,
SAs, and both NSSI and SAs; 3) to explore other
predictors of SAs and NSSI over the 24-week treat-
ment/follow-up period; and 4) to present new anal-
yses of correlates of NSSI and SA histories at the
initial/baseline evaluation. Based on prior literature
indicating that suicide attempts are predicted by prior
suicide attempts15 and emerging literature indicating
that prior NSSI predicts future NSSI,14 we predicted
that SAs and NSSI during the 24-week treatment
periodwould be predicted by baseline histories of self-
injurious behavior of the same type.We hypothesized
that the strongest predictors of SAs would be de-
pression, hopelessness, and suicidal ideation, whereas
NSSI was predicted to be more strongly associated
with abuse histories and substance use, problems of-
ten associated with personality disorders.12,13 Given
prior research indicating that NSSI and suicidal be-
havior are associated forms of self-injurious behavior,
we predicted a significant association between baseline
histories of NSSI and SAs.12,14

METHOD

Detailed descriptions of participants, assess-
ments, treatments and outcomes are available else-
where.14,16,17 Therefore, we focus here on participant
characteristics, measures, and procedures relevant to
the outcomes of SAs and NSSI. The study was re-
viewed by each site’s local institutional review board.
All subjects gave informed assent/consent (as ap-
propriate), and parents gave informed consent.

PARTICIPANTS

Participants were adolescents 12 to 18 years of
age, with moderate to severe DSM-IV18 major de-
pressive disorder (MDD) and clinically significant
depression (ChildDepression Rating Scale—Revised
(CDRS-R)19 total score$40 and a Clinical Global
Impression— Severity (CGI-S) Subscale $4 (mod-
erate or greater severity)20 despite being in active
treatment with an SSRI for$8 weeks (Table 1). The
sample was 69.7% female, with a mean age of 15.9
years. Exclusion criteria were bipolar spectrum dis-
order, psychosis, pervasive developmental disorder
or autism, eating disorders, substance abuse or de-
pendence, or hypertension.

RANDOMIZATION

Subjects were randomly assigned to one of four
conditions: change to another SSRI, change to
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venlafaxine, change to another SSRI plus CBT, or
change to venlafaxine plus CBT. Subjects were
assigned to treatment using a variation of Efron’s
biased coin toss,21 balancing both across and with-
in sites with respect to incoming treatment med-
ication, comorbid anxiety, chronic depression
(duration $24 months), and BDI item 9 (suicidal
ideation) $2.

INTERVENTIONS

Pharmacotherapy. Medication sessions occurred
weekly during weeks 1 to 4, then biweekly until
week 12. Adjunctive medications for sleep and for
anxiety, as well as stimulants (for youths on stimulant
treatment at study entry), were allowed. Subjects
with a clinically acceptable response (CGI-I#2 and

Table 1. Comparison of Youths With Baseline Histories Indicating No Prior Self-
Injurious Behavior (No SIB), Nonsuicidal Self-Injurious Behavior (NSSI) Only, Sui-
cide Attempts Only, and NSSI Plus Suicide Attempts

History at Baseline

Total Sample
(n 5 327)

No SIB
(n 5 172)

NSSI
(n 5 78)

Suicide
Attempt
(n 5 31)

NSSI Plus
Suicide

Attempt (n 5 46) P

Age, mean (SD) 15.9 (1.6) 15.7 (1.7) 16.1 (1.5) 15.8 (1.6) 16.1 (1.3) .18

Gender, n (%Female) 228 (69.7) 103 (59.9)† 60 (76.9)†,‡ 24 (77.4)†,‡ 41 (89.1)‡ ,.001

Race, n (% white) 272 (83.2) 140 (81.4) 68 (87.2) 24 (77.4) 40 (87.0) .48

Parental education, n (% at
least college graduate)

149 (47.9) 90 (53.9) 31 (44.3) 13 (41.9) 15 (34.9) .11

Income ($ 1,000s), median
(range)

62.5 (0-500) 68 (0-500) 50 (8-250) 65 (15-200) 54 (11-130) .19

CDRS, mean (SD) 58.7 (10.4) 56.9 (10.2)† 61.1 (10.3)‡ 61.0 (12.0)†,‡ 60.1 (8.9)†,‡ .007

CGI-S, mean (SD) 4.5 (0.7) 4.4 (0.6) 4.5 (0.7) 4.7 (0.8) 4.5 (0.7) .12

CGAS, mean (SD) 50.5 (7.7) 51.7 (7.8)† 49.2 (6.4)† 48.6 (8.9)† 49.4 (7,7)† .02

BDI, mean (SD) 20.5 (12.1) 17.9 (11.4)† 23.1 (11.7)‡,¥,x 19.4 (12.8)†,¥ 26.7 (12.2)‡,x ,.001

Age at onset of MDD sx, mean (SD) 12.7 (2.5) 12.5 (2.7) 13.0 (2.4) 13.0 (2.2) 12.8 (2.0) .64

Age at onset of current MDD,
mean (SD)

13.9 (2.2) 13.8 (2.3) 14.1 (2.1) 13.9 (2.2) 14.0 (1.8) .84

Duration of depression, mean (SD) 22.2 (20.3) 21.5 (20.7) 23.5 (21.1) 20.9 (18.5) 23.2 (19.0) .87

Chronic depression, n (% yes) 177 (55.3) 84 (50.3) 45 (59.2) 17 (54.8) 31 (67.4) .18

BHS, mean (SD) 10.5 (5.6) 9.3 (5.5)† 12.0 (5.3)‡ 10.2 (6.3)†,‡ 12.7 (5.0)‡ ,.001

SCARED, mean (SD) 29.5 (15.7) 28.4 (15.5) 29.6 (15.3) 29.7 (16.7) 33.3 (16.8) .31

CBQ-A, mean (SD) 8.9 (6.2) 8.1 (6.2)† 9.2 (5.9)† 7.4 (5.9) 12.5 (5.9)‡ ,.001

SIQ-Jr, mean (SD) 41.5 (22.4) 34.5 (20.3)† 49.0 (22.0) 42.6 (19.2)†,‡ 54.3 (23.5)‡ ,.001

DUSI Use, n (% yes) 175 (54.2) 75 (44.1)† 47 (61.8)†,‡ 18 (58.1)†,‡ 35 (76.1)‡ ,.001

DUSI impairment, mean (SD) 11.1 (19.0) 7.0 (14.0) 15.3 (32.1) 9.3 (13.7) 20.9 (26.7) .49

Dysthymia, n (% yes) 94 (29.0) 37 (21.9)† 25 (32.1)†,‡ 11 (35.5)†,‡ 21 (45.7)‡ .01

Anxiety (including PTSD), n (% yes) 115 (35.9) 62 (36.9) 21 (28.0) 10 (32.3) 22 (47.8) .16

PTSD, n (% yes) 23 (7.1) 9 (5.2) 5 (6.5) 2 (6.5) 7 (15.2) .15

ADHD, n (% yes) 52 (16.0) 31 (18.1) 9 (11.7) 7 (22.6) 5 (11.1) .34

Oppositional/conduct, n (% yes) 33 (10.2) 20 (11.7) 4 (5.2) 4 (13.3) 5 (11.1) .35

physical abuse (% yes) 41 (12.8) 14 (8.3)† 9 (12.0)† 3 (9.7)†,‡ 15 (32.6)‡ .001

sexual abuse, n (% yes) 54 (17.0) 23 (13.7) 14 (18.9) 5 (16.1) 12 (26.7) .21

Physical or sexual abuse, n (% yes) 77 (24.2) 33 (19.6)† 18 (24.3)†,‡ 6 (19.4)†,‡ 20 (44.4)‡ .006

Note: Symbols represent post-hoc differences. Similar symbols indicate no significant post-hoc differences at p,. 008 for dichotomous outcomes and p , .005 with
Bonferroni correction for continuous outcomes. Seven youths were excluded because of missing self-injurious behavior (SIBj history data. ADHD 5 attention-deficit/
hyperactivity disorder; BDI 5 Beck Depression Inventory; BHS 5 Beck Hopelessness Scale; CBQ-A 5 Conflict Behavior Questionnaire — Adolescent Report; CDRS 5
Children’s Depression Rating Scale; CGAS5 Children’s Global Adjustment Scale; CGI-S5 Clinical Global Impression—Severity; DUSI5 Drug Use Screening Inventory; MDD
5major depressive disorder; PJSD5 post-traumatic stress disorder; SCARED5 Screen for Child Anxiety Related Emotional Disorders; SIQ5 Suicidal Ideation Questionnaire;
SIQ-Jr 5 Suicidal Ideation Questionnaire—Jr; sx 5 symptoms.

382 Summer 2012, Vol. X, No. 3 F O C U S THE JOURNAL OF L I F E LONG LEARN ING IN P SYCH I ATRY

ASARNOW ET AL.



$50% decrease on CDRS) received 12 additional
weeks of continuation treatment. Nonresponders
were offered open treatment.
Cognitive-Behavioral Therapy. In TORDIA,

cognitive-behavioral therapy (CBT) was flexible
and encouraged selection of modules/skills based
on patients’ clinical needs. Modules/skills empha-
sized cognitive restructuring, behavior activation,
emotion regulation, social skills, problem solving,
and parent–child sessions to improve support,
decrease criticism, and improve family commu-
nication and problem solving.16 The protocol
included #12 CBT sessions during weeks 1 to
12, biweekly visits for the next four sessions, then
monthly until week 24.

ASSESSMENTS

Baseline Diagnostic/Clinical Assessment. Diagnostic
symptoms, including SAs and NSSI, were assessed
using the Schedule for Affective Disorders and
Schizophrenia for School-Aged Children—Present
and Lifetime Versions (K-SADS-PL)22 administered
by an independent evaluator (IE) with a graduate
degree in a mental health field. An SA was defined as
“self-harmwith actual or inferred intent to die.”NSSI
was defined as “self-injurious behavior resulting in
physical damage with no explicit or implicit intent to
die.” These variables were recorded by the IE at the
end of the second (week 0) baseline evaluation and
represent best estimate ratings based on youth and
parent responses to the KSADS SA and NSSI ques-
tions and all other available information from the initial
(week 22) and second (week 0) assessments.14,16,23

Interviewers rated overall severity, functional impair-
ment, and depression severity using the Clinical
Global Improvement Severity Subscale (CGI-S),20

Child Global Assessment Scale (C-GAS),24 and
the Child Depression Rating Scale—Revised
(CDRS-R),19 respectively. Self-rated depression,
hopelessness, and suicidal ideation were assessed
using the Beck Depression Inventory (BDI),25

Beck Hopelessness Scale (BHS),26 and Suicide
Ideation Questionnaire—Jr. (SIQ-Jr.),27 respec-
tively. History of physical or sexual abuse was
obtained from the trauma section of the K-SAD-
PL. Adolescents rated parent–child conflict using
the Conflict Behavior Questionnaire—Adolescent
(CBQ).28 Alcohol and drug use were rated using
the self-report Drug Use Screening Inventory
(DUSI).29

Primary Outcomes. The two primary outcomes
were as follows: 1) a SA, defined as a deliberate self-
injurious behavior with some non-zero intent to die;
and 2) NSSI, defined as deliberate self-harm without
suicidal intent. We refer to either of these outcomes

as “self-injurious behavior” (SIB).These SIBoutcomes
were assessed during the 24-week trial using adverse
events records, discussed on weekly conference calls
with the site investigators, and classified by consen-
sus. 14 Clinical raters were blinded to medication but
not to CBT status. As described elsewhere,14 for the
first 181 participants, suicidal events were based on
spontaneous report. However, following concerns/
warnings regarding increased risk of suicidality with
antidepressant medications,30 the last 153 subjects
were monitored weekly by clinicians for suicidal
ideation and SIB using the Clinician Weekly Rating
Scale and Brief Suicide Severity Rating Scale
(B-SSRS).14, 31 Interrater reliability was assessed on
49 cases and was found to be excellent for SAs and
NSSI (100% agreement).
Follow-up. Of 334 participants randomized,

follow-up data were available on 287 (85.9%) at 12
weeks, and 279 (82.3%) by 24 weeks, the end of
continuation treatment.

STATISTICAL ANALYSES

Parallel analyses were conducted for SAs and
NSSI. We report frequency of SAs and/or NSSI at
baseline and examined associations among these
variables and baseline clinical, demographic, and
background variables using standard univariate
statistics. Predictors of time to event (SA,NSSI)were
examined using log-rank tests for categorical varia-
bles and Cox regression for continuous variables.
The most parsimonious set of predictors were
identified using a backward stepwise Cox propor-
tional hazards method. Each variable that was se-
lected as a predictor of SA or NSSI events was then
added to a logistic regression that also included
terms for medication and CBT treatment effects and
all two way interactions. The rate of SA detection was
not significantly different before and after systematic
monitoring [x2 (1) 5 2.26, p 5 .13]. However,
NSSI was rarely detected without systematic
monitoring [31 of 37 youths (83.8%) with NSSI
identified under systematic monitoring, x2 (1) 5
24.17, p , .001]. Restricting analyses to partic-
ipants with systematic monitoring led to the same
conclusions; therefore, we report only primary anal-
yses using the full sample.

RESULTS

BASELINE PRESENTATION

Table 1 provides descriptive data on the baseline
characteristics of the total sample and for subgroups
of youths presenting at baseline with histories of no
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SIB, NSSI only, SAs only, and NSSI1SAs. Histories
of NSSI were somewhat more common than SA
histories at baseline: 78 youths (23.9%) reported a
history of NSSI only, 31 (9.5%) reported a history of
SAs only, and a sizeable subgroup (46 youths, 14%)
reported histories of NSSI1SAs. The high likeli-
hood of combined NSSI and suicide attempts was
reflected in a statistically significant association be-
tween NSSI and SAs [x2 (1)5 9.50, p5 .002]. The
rate of SAs among youths with NSSIs was more
than double the rate observed in youths without
NSSI (37.1%versus 15.3%, risk difference521.8%,
95% confidence interval [CI] 5 12.1%–31.7%);
the rate of NSSI among youths with SA histories
was 59.7% versus 31.2% among youths without
SA histories (risk difference 5 28.5%, 95% CI 5
15.9%–40.3%).
When compared with the no-SIB group, the

NSSI1SA group was significantly more likely to be
female; to have higher self-reported depression
(BDI), hopelessness (BHS), suicidal ideation (SIQ),
family conflict (CBQ-A), and alcohol and drug use
(DUSI); and to have dysthymic disorder and a his-
tory of physical and/or sexual abuse (Table 1). The
NSSI-only and SA-only groups tended to fall be-
tween the no-SIB group and the NSSI1SA group.
The NSSI-only group scored significantly higher
than the no-SIB group on the CDRS, BDI, BHS,
and SIQ. There were no significant differences

between the SA-only and NSSI-only groups, or be-
tween the SA-only and no-SIB groups. This may
have been due partly to the small size of the SA-only
group. The NSSI1SA group reported significantly
more family conflict (CBQ-A) than did the NSSI or
SA-only group. Physical abuse histories were sig-
nificantly more common in the NSSI1SA group
relative to the NSSI-only group.

SAS AND NSSI THROUGH WEEK 24

Figure 1 shows the distribution of SAs and NSSI
through week 24 among youths with baseline his-
tories of no SIB,NSSI only, SAonly, andNSSI1SAs.
There were 23 youths (6.9%) whomade SAs within
the 24-week treatment period, four of whom made
two SAs, resulting in 27 SAs and a median time of
event of 6 weeks. SA methods included overdose (14
youths), cutting/stabbing (7 youths), poisoning (2
youths), hanging (2 youths), drowning (1 youth),
and asphyxiation (1 youth). None resulted in fatali-
ties. Attempts occurred in five of 172 youths (3%)
with no-SIB history, 10 of 78 youths (13%) with
NSSI only, one of 31 youths (3%) with SAs only, six
of 46 youths (13%) with NSSI1SAs, and one youth
with missing data. Of the four youths making repeat
attempts, one had no previous SIB history, one had
a history of NSSI only, one had NSSI1SAs, and one
had no history data.

Figure1. Distributionofsuicideattempts (SAs)andnonsuicidal self-injury (NSSI) through
week 24 among youthswith baseline histories of no self-injurious behavior (No-SIB),
NSSI only, SA only, and Both NSSI and SAs (NSSI1SAs). Note: SIB 5 self-injurious
behavior; TORDIA5 Treatment of Resistant Depression in Adolescents study
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NSSI was more common than SAs through week
24, with 37 youths (11%) exhibiting NSSI during
the 24-week treatment period and a median time of
event of 3 weeks; 12 youths had repeat NSSI events
(range of NSSI episodes, 0–3), for a total of 57 NSSI
events. The most common form of NSSI was cutting
(50 events, 87.7%), followed by burning (three ev-
ents, 5.3%), and pinching (two events, 3.5%).Other
forms were head banging (one youth, one event,
1.7%), and cutting plus burning (one youth, one
event, 1.7%). Repeat NSSI events occurred among
three of 172 youths (1.7%) with no SIB history, four
of 78 youths (5%) with NSSI-only histories, and
five of 46 youths (11%) with NSSI1SA histories.

PREDICTION OF TIME TO SAS THROUGH WEEK 24.

As shown in Figure 2 (Part A), by the end of 24
weeks of study treatment, the likelihood of a suicide
attempt was 0.25 (SE 5 0.10) among youths with
baseline histories of NSSI1SA, 0.11 (SE 5 0.07)
among youths with NSSI only, 0.08 among youths
with attempts only (SE 5 0.07), and 0.04 (SE 5
0.02) among youths with no SIB. NSSI was a sig-
nificant predictor of SAs through week 24 (log-
rank test x21 5 15.69, p , .001); however, his-
tory of SAs was not (log-rank test x21 5 2.29,
p 5 .13). These results persisted when NSSI
and history of SAs were both in the model (NSSI:

HR5 5.28, 95%CI5 1.80 –15.47, z5 3.04, p5
.002; attempt history: HR 5 1.10, 95% CI 5
0.13–9.43, z5 0.09, p5 .93), and the interaction
of NSSI and attempt history was not statistically
significant (HR 5 1.04, 95% CI 5 0.10 –11.16,
z 5 0.03, p 5 .98). To identify the most parsi-
monious set of predictors of time to attempt, we
conducted backward stepwise Cox regression analy-
ses with all baseline variables significant in univariate
analyses predicting to time to attempt (Table 2) and
controlling for treatment. The most parsimonious
set of predictors in this model included the follow-
ing: NSSI (HR 5 4.71, 95% CI 5 1.80 –12.35,
z 5 3.15, p 5 .002), hopelessness (HR 5 1.12,
95% CI 5 1.01–1.23, z 5 2.11, p 5 .034), and
a nonsignificant effect for CGAS (HR5 0.96, 95%
CI5 0.91–1.02, z521.31, p5 .19). As shown in
Table 2, when examined individually other statis-
tically significant predictors of time to a suicide at-
tempt were female gender, younger age, CDRS,
CGI-S, BDI, CBQ, SIQ, and dysthymic disorder.

PREDICTION OF TIME TO NSSI THROUGH WEEK 24

The probability of NSSI was 0.40 (SE 5 0.10)
among youths with baseline histories of NSSI1SAs,
0.26 (SE 5 0.06) among NSSI-only youths, 0.07
(SE5 0.07) among youths with SAs only, and 0.04
(SE 5 0.02) among youths with no SIB (Figure 2,

Figure 2. Time to suicide attempts (SAs) and nonsuicidal self-injury (NSSI) during the
24-week treatment trial.
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Note: Cyan lines indicate no history of self-injurious behavior (SIB) event. Orange lines indicate history of SA only. Magenta lines represent history of NSSI only. Black lines represent
history of both NSSI and SAs
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Part B). When examined together, history of NSSI
was a significant predictor of NSSI (HR 5 7.31,
z 5 4.19, 95% CI 5 2.88 –18.54, p , .001), but
SA history and its interaction with NSSI were not
(SA history: HR5 0.93, 95%CI5 0.11–7.74, z5
20.07, p5 .95; interaction:HR5 1.48, 95%CI5
0.16 –13.87, z 5 0.34, p 5 .73). In the most
parsimonious model adjusting for treatment and
including all baseline variables significant in univar-
iate analyses (Table 2), Cox regression identified
baseline NSSI (HR5 9.79, 95% CI5 4.01–23.92,
z5 5.01, p, .001) and history of physical or sexual
abuse (HR5 2.01, 95%CI5 1.01–3.99, z5 1.99,
p , .05) as significant predictors. Other variables
predicting time to NSSI events through week 24

when examined individually were female gender,
CGAS, BDI, CBQ, SIQ, drug and alcohol use
impairment, comorbid conduct/ oppositional dis-
order, and SA history (Table 2).

DISCUSSION

The present results underscore both the preva-
lence and significance of NSSI among adolescents
with chronic treatment-resistant depression. Con-
sistent with results indicating relatively high rates of
NSSI in the general adolescent population, 2,8 NSSI
histories were relatively common in the TORDIA
sample (38%) and more common than SA histories
(23%). In addition, NSSI and suicide attempts

Table 2. Baseline Predictors of Time to Suicide Attempts and Nonsuicidal Self-
Injurious Behavior Events Through Week 24

Baseline Variable

Suicide Attempt Nonsuicidal Self-Injurious Behavior

Hazard Ratio (SE) Statistic* P Hazard Ratio (SE) Statistic* P

Age 0.78 (0.10) 20.1.94 .05 1.01 (0.11) 0.08 .93

Gender, female 3.29 (2.04) 4.17 .04 2.39 (1.07) 4.12 .04

Race, white 1.31 (0.81) 0.44 .66 0.73 (0.29) 20.80 .42

Parental education, at least college graduate 0.98 (0.43) 20.04 .97 0.92 (0.31) 20.24 .81

Income 1.00 (0.00) 1.60 .11 1.00 (0.00) 20.84 .40

CDRS-R 1.04 (0.02) 2.18 .03 1.02 (0.02) 1.00 .32

CGI-S 2.14 (0.62) 2.66 .008 1.05 (0.26) 0.18 .86

CGAS 0.92 (0.02) 23.03 .002 0.96 (0.02) 22.11 .04

BDI 1.04 (0.02) 2.43 .02 1.03 (0.01) 2.50 .01

Age at onset of MDD sx 0.99 (0.01) 21.31 .19 1.01 (0.01) 1.31 .19

Age at onset of current MDD 0.99 (0.01) 21.38 .17 1.01 (0.01) 1.11 .27

Duration of depression 1.00 (0.01) 20.21 .83 0.99 (0.01) 21.03 .31

Chronic depression 1.00 (0.43) 20.01 .99 1.07 (0.36) 0.22 .83

SCARED 0.99 (0.01) 20.49 .62 0.99 (0.01) 20.80 .43

BHS 1.15 (0.05) 3.24 .001 1.04 (0.03) 1.42 .16

CBQ-A 1.11 (0.04) 2.86 .004 1.08 (0.03) 2.75 .006

SIQ-Jr 1.02 (0.01) 2.75 .006 1.02 (0.01) 3.37 .001

DUSI use 1.11 (0.47) 0.06 .80 1.25 (0.42) 0.46 .50

DUSI impairment 1.01 (0.01) 0.57 .57 1.02 (0.01) 2.25 .03

Dysthymia 2.29 (0.96) 4.18 .04 1.35 (0.46) 0.75 .39

Anxiety (including PTSD) 0.96 (0.42) 20.09 .93 1.06 (0.36) 0.18 .86

PTSD 0.58 (0.59) 20.53 .60 1.54 (0.82) 0.82 .41

ADHD 1.16 (0.64) 0.27 .79 0.90 (0.43) 20.21 .83

Oppositional/conduct disorder 1.67 (0.93) 0.89 .34 2.52 (0.97) 6.17 .01

Physical or sexual abuse 1.57 (0.72) 0.99 .32 2.43 (0.83) 7.30 .007

NSSI history 5.41 (2.60) 15.69 ,.001 8.31 (3.49) 36.64 ,.001

Suicide attempt history 1.92 (0.84) 2.29 .13 2.10 (0.71) 5.08 .02

Note: ADHD 5 attention-deficit/hyperoctivify disorder; BDI 5 Beck Depression Inventory; BHS 5 Beck Hopelessness Scale; CBQ-A 5 Conflict Behavior Questionnaire—
Adolescent Report; CDRS5 Children’s Depression Rating Scale; CGAS5 Children’s Global Adjustment Scale; CGI-S5 Clinical Global Impression—Severity; DUSI5 Drug Use
Screening Inventory; MDD 5 Major Depression; NSSI 5 nonsuicidal self-injury; PJSD 5 Post-Traumatic Stress Disorder; SCARED 5 Screen for Child Anxiety Related
Emotional Disorders; SE 5 standard error; SIQ 5 Suicidal Ideation Questionnaire; SIQ-Jr 5 Suicidal Ideation Questionnaire—;Jr; sx 5 symptoms.
* X2 for categorical variables (log-rank test), z for continuous variables (Cox regression).
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tended to co-occur, with 14% of the sample present-
ing with baseline histories of both NSSI and SAs, and
these youths frequently presenting with double de-
pression (major depression superimposed on dysthy-
mic disorder). Youths with histories of bothNSSI and
SAs also reported the highest levels of suicidal ideation,
hopelessness, depressive symptoms, family conflict,
and were most likely to have histories of physical or
sexual abuse. Although a history of SAs or NSSI was
also associated with increased problems, on average
these youths fell between the no-SIB group and the
combined NSSI plus SA group on study variables.
NSSI was also more common than SAs over the

course of the treatment trial, which extended from12
weeks of acute treatment for another 12 weeks of
continuation treatment. Rates of NSSI through the
24-week/6-month treatment period were high, and
were particularly high among youths with baseline
histories of combined NSSI and SAs and NSSI
alone. SAswere also disturbingly commonduring the
24-week treatmentperiod,underscoring thehigh-risk
status of these youths, particularly since a previous SA
and major depression are among the strongest pre-
dictors of completed suicide in this age group.15

History of NSSI at baseline was a significant pre-
dictor of SAs through week 24, and a stronger pre-
dictor than baseline SA history, again underscoring
the need to evaluate, monitor, and effectively treat
NSSI in youths with treatment-resistant depression.
Future research is needed to clarify the processes

contributing to the higher rate of SAs during the
TORDIA trial among youths presenting with
NSSI histories at baseline. Our finding that baseline
suicide attempt history was not a significant pre-
dictor of SAs through week 24 was surprising, given
the conventional view that SAs are more pernicious
than NSSI.32 However, our results are consistent
with those of a recent report from the Adolescent
Depression Antidepressant and Psychotherapy Trial
(ADAPT), which similarly reported that NSSI his-
tory at baseline (but not SA) was a significant pre-
dictor of SAs over 28 weeks.33 There are several
possible explanations for these findings. NSSI and
SAs may be on the same spectrum of self-harm be-
havior, and may share similar correlates and risk and
protective factors.32 For instance, the Dialectical
Behavior Therapy (DBT) model posits that youths
with NSSI could have emotion regulation deficits
that are risk factors for both future NSSI and SAs.11

It could also be that expressing self-harm impulses
in an SAmay have a short-term effect of reducing SA
risk because of resulting interventions (e.g., SA
means restriction or increased treatment intensity).
Alternatively, NSSI may not yield changes in treat-
ment plans, and when NSSI also fails to produce
sufficient relief (intrapersonal and/or interpersonal

effects), vulnerable youths may turn to SAs.32 An-
other possibility is that engaging in NSSI desensi-
tizes youths to selfharming behaviors, thus lowering
the barriers to SAs and NSSI.34 Although the tem-
poral relationship of NSSI and SA in this study are
consistent with that view, the sequence of self-harm
events is equally consistent with the other explana-
tions described above.
It is important to consider the present findings in

relation to overall results of the TORDIA trial. Pri-
mary outcome analyses revealed that youths receiving
combined CBT plus a medication switch were more
likely to have a positive treatment response than
youths receiving a medication switch alone (55%
versus 40.5%).16 Furthermore, baselineNSSI-history
predicted poor response and limited benefits from the
TORDIA CBT.23 Although approximately 60% of
youths eventually attained remission, remission rates
were less than 40% at 24 weeks, and nearly 20% of
those showing a good response by 12-weeks experi-
enced a relapse upon follow-up.17,35 Slow recovery
from depression has been associated with a higher
risk for suicidal events both in TORDIA and in the
Treatment of Adolescent Depression Study
(TADS).36 Also, in the ADAPT study, NSSI occur-
rence was greater in those individuals with a slower
recovery fromdepression. 33 Therefore, interventions
that will accelerate treatment response in adolescent
depression may reduce the incidence of suicidal
events andNSSI. Furthermore, depression treatment
may need supplementation with interventions tar-
geting specific risk factors for SIB, such as problems
with emotion regulation and distress tolerance.
Study limitations merit consideration. Although the

TORDIA sample included a diverse and under-studied
group of adolescents with relatively chronic de-
pressions, results may not generalize to less chron-
ically depressed, untreated, or nonreferred samples
where NSSI is often found without chronic, or even
acute depression. Statistical power limited our ability
to detect differential effects within subgroups and
potential effect modifiers. A more detailed assess-
ment of NSSI that evaluated the degree to which
NSSI was repetitive and the functions and motiva-
tions for NSSI would have provided additional
information. We did not assess personality disorders,
and SIB history may have been associated with risk
for borderline or other personality disorders. The
TORDIA study was a treatment trial, with close
clinical monitoring. Although the best efforts of
the TORDIA team did not eliminate SAs and
NSSI, the observed rates may underestimate in-
cidence rates under routine practice conditions. Al-
though the sample was followed through week
72, weekly adverse event monitoring stopped at 24
weeks when the continuation treatment protocol
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concluded, limiting our ability to examineNSSI and
SA outcomes beyond week 24. Spontaneous reports
of SIB were supplemented by systematic monitor-
ing mid-way through the study due to concerns re-
garding increased suicidality with antidepressant
medications. NSSI was rarely detected without sys-
tematic monitoring; however, sensitivity analyses
restricting the sample to the subgroup of youths with
systematic monitoring yielded similar results.
In conclusion, the present results underscore the

clinical significance of NSSI and SAs among youths
with treatment-resistant depression. NSSI was com-
mon in the histories of these youths, and predicted
both SAs and NSSI over the course of the first 6
months of the trial as well as a poor response to the
TORDIA treatments, particularly CBT.23 These
data indicate that better assessment and intervention
strategies for NSSI may be helpful in the manage-
ment of treatment-resistant depression, as well as the
prevention of suicidal behavior.

R E F E R E N C E S

1. Eaton DK, Kann L, Kinchen S, et al. Youth risk behavior surveillance—
United States, 2009. MMWR Surveill Summ. 2009;59:1–142.

2. Brunner R, Parzer P, Haffner J, et al. Prevalence and psychological corre-
lates of occasional and repetitive deliberate self-harm in adolescents. Arch
Pediatr Adolesc Med. 2007;161:641–649.

3. Hargus E, Hawton K, Rodham K. Distinguishing between subgroups of
adolescents who self-harm. Suicide Life Threat Behav. 2009;39:518–537.

4. Taylor HL, McGrath EP, Thrasher D, Hickel D, Asarnow JR. A Community Part-
nership Model for Youth Suicide Prevention. Paper presented at: Convention of
the American Psychology Association, August 2007, San Francisco, CA.

5. Jacobson CM, Gould M. The epidemiology and phenomenology of non-
suicidal self-injurious behavior among adolescents: a critical review of
the literature. Arch Suicide Res. 2007;11:129–147.

6. Deliberto TL, Nock MK. An exploratory study of correlates, onset, and offset
of non-suicidal self-injury. Arch Suicide Res. 2008;12:219–231.

7. Guerry JD, Prinstein MJ. Longitudinal prediction of adolescent nonsuicidal
self-injury: examination of a cognitive vulnerability- stress model. J Clin
Child Adolesc Psychol. 2010;39:77–89.

8. Cerutti R, Manca M, Presaghi F, Gratz KL. Prevalence and clinical correlates
of deliberate self-harm among a community sample of Italian adolescents. J
Adolesc. 2010;34:337–347.

9. Muehlenkamp JJ, Gutierrez PM. Risk for suicide attempts among adolescents
who engage in non-suicidal self-injury. Arch Suicide Res. 2007;11:69–82.

10. Hawton K, Harriss L. Deliberate self-harm in young people: characteristics
and subsequent mortality in a 20-year cohort of patients presenting to
hospital. J Clin Psychiatry. 2007;68:1574–1583.

11. Linehan MM, Comtois KA, Murray AM, et al. Two-year randomized con-
trolled trial and follow-up of dialectical behavior therapy vs therapy by
experts for suicidal behaviors and borderline personality disorder. Arch
Gen Psychiatry. 2006;63:757–766.

12. Nock MK, Joiner TE Jr., Gordon KH, Lloyd-Richardson E, Prinstein MJ. Non-
suicidal self-injury among adolescents: diagnostic correlates and relation to
suicide attempts. Psychiatry Res. 2006;144:65–72.

13. Adrian M, Zeman J, Erdley C, Lisa L, Sim L. Emotional dysregulation and
interpersonal difficulties as risk factors for nonsuicidal self-injury in ado-
lescent girls. J Abnorm Child Psychol. 2011;39:389–400.

14. Brent DA, Emslie GJ, Clarke GN, et al. Predictors of spontaneous and
systematically assessed suicidal adverse events in the Treatment of
SSRI-Resistant Depression in Adolescents (TORDIA) study. Am J Psychiatry.
2009;166:418–426.

15. Shaffer D, Pfeffer C, Work Group on Quality Issues. Practice parameter for
the assessment and treatment of children and adolescents with suicidal
behavior. J Am Acad Child Adolesc Psychiatry. 2001;40:24S–51S.

16. Brent D, Emslie G, Clarke G, et al. Switching to another SSRI or to venlafax-
ine with or without cognitive behavioral therapy for adolescents with SSRI-
resistant depression: the TORDIA randomized controlled trial. JAMA. 27
2008;299:901–913.

17. Emslie GJ, Mayes T, Porta G, et al. Treatment of Resistant Depression in Ado-
lescents (TORDIA): week 24 outcomes. Am J Psychiatry. 2010;167:782–791.

18. American Psychiatric Association Diagnostic and Statistical Manual of Men-
tal Health—IV. Washington, DC: American Psychiatric Association; 1994.

19. Poznanski EO, Freeman LN, Mokros HB. Children’s Depression Rating Scale
—Revised. Psychopharmacol Bull. 1984;21:979–989.

20. Guy W. Clinical Global Improvement Scale. Rockville, MD: National Institute
of Mental Health; 1976.

21. Begg CB, Iglewicz B. A treatment allocation procedure for sequential clinical
trials. Biometrics. 1980;36:81–90.

22. Kaufman J, Birmaher B, Brent D, et al. Schedule for Affective Disorders and
Schizophrenia for School-Age Children—Present and Lifetime Version (K-
SADS-PL): initial reliability and validity data. J Am Acad Child Adolesc
Psychiatry. 1997;36:980–988.

23. AsarnowJR, Emslie G, ClarkeG, et al. Treatment of selective serotonin reuptake
inhibitor-resistant depression in adolescents: predictors and moderators of
treatment response. J Am Acad Child Adolesc Psychiatry. 2009;48:330–339.

24. Shaffer D, Gould MS, Brasic J, et al. A Children’s Global Assessment Scale
(CGAS). Arch Gen Psychiatry. 1983;40:1228–1231.

25. Beck AT, Steer RA, GarbinMG. Psychometric properties of the Beck Depression
Inventory: twenty-five years of evaluation. Clin Psychol Rev. 1998;8:77–100.

26. Beck AT, Weissman A, Lester D, Trexler L. The measurement of pessimism:
the Hopelessness Scale. J Consult Clin Psychol. 1974;42:861–865.

27. Reynolds WM, Mazza JJ. Assessment of suicidal ideation in inner-city
children and young adults. Reliability and validity of the Suicidal Ideation
Questionnaire—JR. Sch Psychol Rev. 1999;28:17–30.

28. Robin AL, Foster SL. The Conflict Behavior Questionnaire. In: Herson M,
Bellack AS, eds. Dictionary of Behavioral Techniques. New York, NY: Per-
gamon; 1995:148–150.

29. Kirisci L, Mezzich A, Tarter R. Norms and sensitivity of the adolescent version
of the drug use screening inventory. Addict Behav. 1995;20:149–157.

30. United States Food and Drug Administration. Public Health Advisory: Suici-
dality in Children and Adolescents Being Treated With Antidepressant Med-
ications. October 15, 2004. Available at: http:// www.fda.gov/cder/drug/
antidepressants/default.htm. Accessed November 10, 2004.

31. Posner K, Oquendo MA, Gould M, Stanley B, Davies M. Columbia Classifi-
cation Algorithm of Suicide Assessment (C-CASA): classification of suicidal
events in the FDA’s pediatric suicidal risk analysis of antidepressants. Am J
Psychiatry. 2007;164:1035–1043.

32. Brent DA. Nonsuicidal self-injury as a predictor of suicidal behavior in de-
pressed adolescents. Am J Psychiatry. 2011;168:452–454.

33. Wilkinson P, Kevin R, Roberts C, Dubicka B, Goodyer I. Clinical and psy-
chosocial predictors of suicide attempts and non-suicidal self-injury in the
Adolescent Depression Antidepressants and Psychotherapy Trial (ADAPT).
Am J Psychiatry. 2011;168:495–501.

34. Joiner TE. Why People Die by Suicide. Cambridge, MA: Harvard University
Press; 2005.

35. Vitiello B, Emslie G, Clarke G, et al. Long-term outcome of adolescent de-
pression initially resistant to selective serotonin reuptake inhibitor treatment:
a follow-up study of the TORDIA sample. J Clin Psychiatry. 2011;72:388–396.

36. Vitiello B, Silva SG, Rohde P, et al. Suicidal events in the Treatment for Ado-
lescents With Depression Study (TADS). J Clin Psychiatry. 2009;70:741–747.

N O T E S

388 Summer 2012, Vol. X, No. 3 F O C U S THE JOURNAL OF L I F E LONG LEARN ING IN P SYCH I ATRY

ASARNOW ET AL.

http://
http://www.fda.gov/cder/drug/antidepressants/default.htm
http://www.fda.gov/cder/drug/antidepressants/default.htm

