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IMPORTANCE Suicide is a leading cause of death among 10- to 24-year-old individuals in the
United States; evidence on effective treatment for adolescents who engage in suicidal and
self-harm behaviors is limited.

OBJECTIVE To evaluate the efficacy of dialectical behavior therapy (DBT) compared with
individual and group supportive therapy (IGST) for reducing suicide attempts, nonsuicidal
self-injury, and overall self-harm among high-risk youths.

DESIGN, SETTING, AND PARTICIPANTS This randomized clinical trial was conducted from
January 1, 2012, through August 31, 2014, at 4 academic medical centers. A total of 173
participants (pool of 195; 22 withdrew or were excluded) 12 to 18 years of age with a prior
lifetime suicide attempt (�3 prior self-harm episodes, suicidal ideation, or emotional
dysregulation) were studied. Adaptive randomization balanced participants across conditions
within sites based on age, number of prior suicide attempts, and psychotropic medication
use. Participants were followed up for 1 year.

INTERVENTIONS Study participants were randomly assigned to DBT or IGST. Treatment
duration was 6 months. Both groups had weekly individual and group psychotherapy,
therapist consultation meetings, and parent contact as needed.

MAIN OUTCOMES AND MEASURES A priori planned outcomes were suicide attempts,
nonsuicidal self-injury, and total self-harm assessed using the Suicide Attempt Self-Injury
Interview.

RESULTS A total of 173 adolescents (163 [94.8%] female and 97 [56.4%] white; mean [SD]
age, 14.89 [1.47] years) were studied. Significant advantages were found for DBT on all
primary outcomes after treatment: suicide attempts (65 [90.3%] of 72 receiving DBT vs
51 [78.9%] of 65 receiving IGST with no suicide attempts; odds ratio [OR], 0.30; 95% CI,
0.10-0.91), nonsuicidal self-injury (41 [56.9%] of 72 receiving DBT vs 26 [40.0%] of 65
receiving IGST with no self-injury; OR, 0.32; 95% CI, 0.13-0.70), and self-harm (39 [54.2%]
of 72 receiving DBT vs 24 [36.9%] of 65 receiving IGST with no self-harm; OR, 0.33; 95% CI,
0.14-0.78). Rates of self-harm decreased through 1-year follow-up. The advantage of DBT
decreased, with no statistically significant between-group differences from 6 to 12 months
(OR, 0.65; 95% CI, 0.12-3.36; P = .61). Treatment completion rates were higher for DBT
(75.6%) than for IGST (55.2%), but pattern-mixture models indicated that this difference did
not informatively affect outcomes.

CONCLUSIONS AND RELEVANCE The results of this trial support the efficacy of DBT for
reducing self-harm and suicide attempts in highly suicidal self-harming adolescents. On the
basis of the criteria of 2 independent trials supporting efficacy, results support DBT as the
first well-established, empirically supported treatment for decreasing repeated suicide
attempts and self-harm in youths.
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S uicide is a leading cause of death among adolescents in
the United States.1 Rates of adolescent suicide deaths
have increased markedly in the United States between

2007 and 2015. For every death by suicide, there are an esti-
mated 8 to 25 suicide attempts,2 and more youths engage in
nonsuicidal self-injury (NSSI).3-6 Prior suicide attempts are in-
dicators of suicide death, and prior suicide attempts and NSSI
are indicators of future suicide attempts.7

There are no well-established, empirically supported
treatments for decreasing suicide attempts or NSSIs in ado-
lescents with elevated suicide risk.5,8-10 Efforts to identify
effective interventions must overcome the challenge of
engaging suicidal youths in treatment because 60% to 77% of
these adolescents demonstrate nonadherence with recom-
mended care.11 A meta-analysis9 of 17 randomized clinical
trials (RCTs) comparing defined therapeutic interventions
with treatment as usual for youth with histories of self-harm
(suicide attempts and NSSI combined) found a significant
advantage of therapeutic interventions for reducing self-
harm compared with treatment as usual. Dialectical behav-
ioral therapy (DBT), cognitive-behavioral therapy, and
mentalization-based therapy were associated with the largest
effect sizes; effects were strongest for reduction in overall
self-harm, whereas effects for suicide attempts were not
statistically significant. Randomized clinical trials demon-
strating significant effects on suicide attempts among self-
harming youths are limited.12,13

Dialectical behavioral therapy is a multicomponent cog-
nitive-behavioral treatment that targets treatment engage-
ment and the reduction of self-harm and suicide attempts and
focuses on teaching skills for enhancing emotion regulation,
distress tolerance, and building a life worth living.14 Research
on DBT with adults has demonstrated low dropout and effi-
cacy in reducing suicide attempts and NSSI.15 Given its effec-
tiveness with adults, DBT has been used for the treatment of
suicidal youths with promising results.16-18

A recent RCT with self-harming adolescents found large
effect sizes for DBT in reducing self-harm and suicidal ide-
ation relative to treatment as usual; effects were maintained
at 1-year follow-up.19,20 Suicide attempts were, however, not
examined as a separate outcome. In the present study, we fo-
cused on suicide attempts separately from overall self-harm
because of the need to identify treatments that are effective
for youths at the highest risk.

We report primary results from a large, multisite RCT with
adolescents at high risk for suicide, comparing DBT with in-
dividual and group supportive therapy (IGST) designed to
match DBT for nonspecific treatment factors. This trial was
powered to examine suicide attempt, NSSI, and self-harm out-
comes. To strengthen power for detecting effects on suicide
attempts, we selected youths at high risk for suicide attempts
based on prior suicide attempts, repetitive NSSI, clinically sig-
nificant suicidal ideation, and emotional dysregulation. This
is the first multisite RCT, to our knowledge, that was pow-
ered to compare DBT with another manualized treatment with
adolescents selected for high suicide risk and to focus on sui-
cide attempts as the primary outcome. A priori hypotheses
were that DBT would be associated with fewer suicide at-

tempts, NSSI episodes, overall self-harm, and lower treat-
ment dropout than IGST.

Methods
Study sites included the Behavior Research and Therapy Clinic,
University of Washington, Seattle; Department of Psychiatry,
Seattle Children’s Hospital, Seattle, Washington; Los Angeles
Biomedical Research Institute at Harbor–University of Cali-
fornia Los Angeles Medical Center, Los Angeles; and Ronald
Reagan UCLA Medical Center, Los Angeles, California. Youths
gave written informed assent (or consent if ≥18 years of age),
and parents gave written informed consent. The trial proto-
col can be found in the Supplement. All procedures were ap-
proved by each site’s institutional review board (University of
Washington Institutional Review Board and Los Angeles Bio-
medical Research Institute at Harbor–University of California
Los Angeles Medical Center) and monitored by a data and safety
monitoring board.

Participant Selection, Recruitment, and Enrollment
A total of 173 participants were recruited from January 1, 2012,
through August 31, 2014, through hospital emergency depart-
ments, inpatient and outpatient services, and community pro-
grams. Inclusion criteria were as follows: at least 1 lifetime sui-
cide attempt, elevated past-month suicidal ideation (≥24 on
the Suicidal Ideation Questionnaire Junior [SIQ-JR]21), self-
injury repetition (≥3 lifetime self-harm episodes, including
1 in the 12 weeks before screening), 3 or more borderline per-
sonality disorder criteria,22 and age of 12 to 18 years. Exclu-
sion criteria were as follows: IQ less than 70 on the Kauffman
Brief Intelligence Test23; primary problem of psychosis, ma-
nia, anorexia, or life-threatening condition; youth without Eng-
lish fluency; and parent without English or Spanish fluency.

Randomization
Participants were randomized to treatment condition groups
using a computerized adaptive minimization randomization

Key Points
Question Is dialectical behavior therapy more effective than
individual and group supportive therapy in reducing suicide
attempts and nonsuicidal self-injury in suicidal adolescents?

Findings This multisite randomized clinical trial of 173 adolescents
indicated a significant advantage for dialectical behavior therapy
compared with individual and group supportive therapy for
reducing repeat suicide attempts, nonsuicidal self-injury, and
total self-harm after treatment. Although the dialectical behavior
therapy advantage weakened over time, secondary analyses
indicated that youths receiving dialectical behavior therapy were
more likely to respond to treatment, indexed by the absence of
any self-harm, after treatment and at 12-month follow-up.

Meaning Dialectical behavior therapy is effective for reducing
repeat suicide attempts among highly suicidal adolescents,
underscoring the value of dialectical behavior therapy in suicide
prevention initiatives.
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procedure24 that matched participants across conditions within
sites on age, number of suicide attempts, number of previous
self-injuries, and psychotropic medication use. Recruitment
and assessment staff were naive to randomization status and
sequence. Participants learned their treatment assignment at
the first therapy session.

Treatment Conditions
The interventions were designed to offer comparable treat-
ment exposure. Both treatments used theoretically driven
treatment manuals, 6 months of weekly individual and group
therapy, parent participation, and the DBT 4-miss rule,14 which
indicates that adolescents missing 4 consecutive treatment ses-
sions were considered to have dropped out of treatment but
remained in the intention-to-treat sample and completed fol-
low-up evaluations.

Dialectical Behavior Therapy
Dialectical behavior therapy for adolescents included 4 com-
ponents: weekly individual psychotherapy, multifamily group
skills training, youth and parent telephone coaching, and
weekly therapist team consultation.14,16 Parents were seen in-
dividually in session 1 and offered 7 or more family sessions.
Because adolescent DBT focuses on increasing validation in
parent-teen interactions, parent participation in treatment was
in family sessions. Suicide risk was monitored regularly; in-
creased risk triggered use of the Linehan Suicide-Risk Assess-
ment and Management Protocol.25

Individual and Group Supportive Therapy
Individual and group supportive therapy was a manualized cli-
ent-centered treatment similar to comparator conditions used
in prior RCTs.26,27 Consistent with the theory of Joiner et al28

that emphasized “thwarted belongingness” as a suicide risk
factor, IGST emphasized acceptance, validation, and feelings
of connectedness and belonging. Individual and group sup-
portive therapy included individual sessions, adolescent sup-
portive group therapy, as-needed parent sessions (≤7 ses-
sions), and weekly therapist team consultation. Assessment
and management of suicidal behavior followed the American
Academy of Child and Adolescent Psychiatry practice
parameters.29 Parent participation was in collateral sessions.
Therapists were available by telephone during office hours; cri-
sis numbers were provided for 24-hour daily coverage.

Therapist Training and Quality Assurance
Therapists provided treatment in only 1 study arm and at-
tended a multiday training led by the treatment developer
(M.M.L. for DBT and J.C. for IGST). Within each treatment group,
therapists participated in weekly cross-site training and meet-
ings and weekly site team consultation meetings (DBT) or group
supervision (IGST). Treatment adherence was evaluated on ran-
domly selected individual and group sessions once per month
for therapists’ first study case and once per 8 sessions for sub-
sequent cases. Adherence ratings included detailed feedback
and were reviewed weekly with remediation as needed.

Adherence to DBT monitoring used the DBT Adherence
Scale (computed 5-point global scale)30 rated by the instru-

ment’s codeveloper and calibrated and reliable coders. The
treatment developer (J.C.) and reliable coders rated IGST ad-
herence using the IGST/Client Centered Therapy adherence
scale.27 Adherence was strong in both conditions (DBT: 384 ses-
sions [289 individual sessions and 95 group sessions; mean [SD]
adherence, 4.1 [0.15] [>4.0 considered to be adherent]; IGST:
386 sessions [315 individual sessions and 71 group sessions;
mean [SD] adherence, 99.32% [3.64] [≥90% considered to be
adherent]).

Assessments
Assessments occurred at baseline (before treatment), 3 months
(middle of treatment), 6 months (end of treatment), 9 months,
and 12 months. Assessors naive to treatment group were trained
for administration and scoring of each measure. For interview
measures (Suicide Attempt Self-Injury Interview [SASII], Sched-
ule for Affective Disorders and Schizophrenia for School-Aged
Children [KSADS], and Structured Clinical Interview for the
DSM-IV, Axis II [SCID-II]) after initial training, assessors were
observed, and interviews were corated by a designated crite-
rion standard interviewer until they demonstrated 0.80 inter-
rated reliability; thereafter, 1 in every 15 interviews was ran-
domly selected and corated. For the KSADS and SCID-II, the
measure of reliability was diagnostic agreement; for SASII,
reliability was measured by item-level agreement.

Primary Outcomes
Suicide attempts, NSSI, and self-harm were measured using
the SASII, which measured the frequency, intent, and medi-
cal severity of suicide attempts and NSSI episodes.25 The SIQ-JR
was used to assess suicidal ideation.21

Psychiatric Disorders and Substance Use
The DSM-IV-TR diagnoses were made using the mood, anxi-
ety, psychosis, and eating disorder modules from the KSADS.31

Borderline personality traits were assessed using the SCID-II
borderline personality disorder module.22 The Drug Use
Screening Inventory (DUSI)32 was used to assess substance
abuse. Externalizing symptoms were assessed using parent re-
port on the Child Behavior Checklist.33 Demographic infor-
mation was assessed through parent report (youth age, sex,
race/ethnicity, family income, and number of adults and chil-
dren in the household).

Statistical Analysis
Treatment groups were compared on baseline demographic
and clinical characteristics using χ2 for binary and categorical
variables and 2-tailed t tests for continuous variables. Logis-
tic regression was used to identify factors related to treat-
ment dropout and assessment nonresponse. Treatment ef-
fects were evaluated using intention-to-treat analyses. To
accommodate continuous and noncontinuous outcome mea-
sures (binary, count, and ordinal), analyses were imple-
mented using 2 mixed-effects repeated-measures tech-
niques: mixed-model analysis of variance when change over
time was nonlinear and hierarchical linear models when change
followed a mathematical profile over time, such as linear, log-
linear, piecewise linear, or polynomial. These analyses in-
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cluded treatment group (DBT, IGST) as the between-subjects
factor, time (baseline and 3, 6, 9, and 12 months) as the within-
subjects factor, and group × time interactions. Pairwise con-
trasts from the mixed-effects models were used to evaluate be-
tween-group differences.34,35 Outcomes analyses adjusted for
site and assessed for differential treatment effects across site
by including a site × treatment interaction. Site × treatment in-
teractions were nonsignificant. Pattern-mixture models36 as-
sessed whether estimates in the mixed-effects models were
informatively dependent on missing data patterns; analyses
were not sensitive to missing data patterns. Because higher lev-
els of treatment were predicted in DBT vs IGST, we used pat-

tern-mixture models to evaluate evidence of an informative
attrition mechanism defined in this case as differential treat-
ment rates leading to differences in outcomes.36,37

We conducted secondary analyses to assess the clinical sig-
nificance of between-group differences on outcomes at the post-
treatment and final follow-up points, using the method of Ja-
cobson and Truax38 for evaluating clinical significance. Clinically
significant change was defined as no self-harm during the in-
terval. All dropouts and missing data were replaced using mul-
tiple imputation based on averaging 10 iterative Markov-Chain
Monte Carlo imputations to complete the missing data, provid-
ing a full intention-to-treat analysis. To further test results,

Table 1. Pretreatment Demographic, Self-injury, and Diagnostic Data by Conditiona

Variable
DBT Group
(n = 86)

IGST Group
(n = 87)

Total
(N = 173) Statistic P Value

Female 82 (95.30) 81 (94.19) 163 (94.8) χ2 = 0.13 .72

Age, mean (SD), y 14.77 (1.50) 15.041.43) 14.89 (1.47) t169 = 1.24 .22

Race/ethnicity

White 50 (58.14) 47 (55.29) 97 (56.39)

χ 2
5 = 2.84 .72

Native American 1 (1.16) 0 (0) 1 (.58)

African American 7 (8.14) 5 (5.88) 12 (7.02)

Asian American 4 (4.65) 6 (7.06) 10 (5.85)

Other 1 (1.16) 3 (3.53) 4 (2.34)

Hispanic 23 (26.70) 24 (28.24) 48 (27.49)

Parental marital status

Married 44 (57.14) 38 (52.05) 82 (54.67)

χ 2
3 = 0.68 .88

Single, divorced, or
separated

31 (40.26) 3243.84 6342.00

Widowed 1 (1.30) 2 (2.74) 3 (2.00)

Other 1 (1.30) 1 (1.37) 1 (1.33)

Parental educational level

Less than high school 7 (8.86) 5 (6.76) 12 (7.84)

χ 2
3 = 0.54 .91

High school graduate
or GED

10 (12.66) 9 (12.16) 19 (12.42)

Some college or
technical school

12 (16.46) 15 (20.274) 28 (18.30)

College graduate 49 (62.03) 45 (60.81) 94 (61.44)

Income, $

<15 000 8 (11.94) 7 (10.14) 15 (11.03)

χ 2
3 = 6.95 .43

15 000-29 999 4 (5.97) 5 (7.25) 9 (6.62)

30 000-49 999 8 (11.00) 17 (23.90) 25 (17.40)

≥50 000 52 (71.20) 42 (59.20) 95 (65.3)

SIQ-JR score, mean (SD) 57.88 (17.01) 56.23 (15.37) 57.06 (16.18) t171 = 0.67 .51

SASII score (lifetime)

1 34 (39.5)b 37 (42.5) 71 (41.0)
χ 2

1 = 0.16 .69
>1 52 (60.5) 50 (57.5) 102 (59.0)

NSSI (lifetime), mean (SD) 26.29 (43.06) 29.14 (52.63) 26.32 (47.19) t171 = 0.34 .73

Disorders

Depressivec 68 (79.10) 77 (88.50) 145 (83.81) χ 2
1 = 2.84 .10

Anxietyc 42 (48.80) 51 (59.30) 93 (54.10) χ 2
1 = 2.11 .17

Eatingc,d 1 (1.16) 0 1 (0.68) χ 2
1 = 1.00 .32

Borderline personality
disorderc

43 (50.00) 49 (56.30) 92 (53.20) χ 2
1 = 0.69 .45

CBCL Externalizing
T score, mean (SD)

64.68 (11.27) 62.01 (16.11) 66.05 (8.45) t166 = 1.25 .21

DUSI average problem
density score, mean (SD)e

22.73 (24.77) 21.51 (26.43) 22.12 (25.55) t165 = .31 .76

Abbreviations: CBCL, Child Behavior
Checklist; DBT, dialectical behavior
therapy; DUSI, Drug Use Screening
Inventory; IGST, individual and group
supportive therapy; SASII, Suicide
Attempt Self-Injury Interview;
SIQ-JR, Suicidal Ideation
Questionnaire Junior.
a Data are presented as number

(percentage) of participants unless
otherwise indicated.

b One participant was accepted into
the study who had a bottle of pills,
was interrupted before ingesting
the medication, and was
hospitalized. Because the
medication was never ingested, this
was not categorized as interrupted.
She was deemed to be appropriate
for the study based on this event
combined with high SIQ-JR score,
Difficulties in Emotion Regulation
Scale score, and 101 NSSI episodes
and was categorized as having
1 lifetime suicide attempt.

c Psychiatric diagnosis was
established for the past year and
current status; current status is
reported in Table 1.

d A total of 143 of 173 participants
completed the eating disorders
module of the Schedule for
Affective Disorders and
Schizophrenia for School-Aged
Children because of a protocol
change.

e The DUSI scores reflect an overall
past month problem density score,
ranging from 0% to 100%.
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sensitivity analyses were conducted with all dropouts and miss-
ing data replaced by the previous available assessment. Pro-
portions, odds ratios (ORs), number needed to treat, adjusted
mean treatment effects, and the Cohen d for continuous vari-
ables are presented for magnitude of effects. Degrees of free-
dom for all mixed-effects models were estimated with the ap-
proximation of Kenward and Roger.35 Confidence intervals were
model-based derived as a function of the estimate, standard er-
ror, and respective distribution of the test statistic (ie, Wald χ2

for ordinal mixed effects model and t distribution for the lin-
ear mixed effects model). For the SIQ-JR, we conducted a piece-
wise model examining change from baseline to after interven-
tion and after intervention through follow-up.

The study was designed to have a sample of 170, which is
powered accounting for 20% attrition to detect a 20% differ-
ence in binary outcomes and a Cohen d = 0.35 for continuous
outcomes with 86.2% power for binary outcomes and 84.1%
power for continuous outcomes.39,40 Power calculations and
all analyses were all based on 2-tailed t tests. P<.05 was con-
sidered to be statistically significant.

Results
Participant Flow and Characteristics
A total of 173 adolescents (163 [94.8%] female and 97 [56.4%]
white; mean [SD] age, 14.89 [1.47] years) were studied (Table 1).
Eighty-four youths (97.7%) randomized to the DBT group and
80 (91.9%) to the IGST group completed 1 or more postbase-
line assessment (Figure 1). The number of participants miss-
ing all follow-up evaluations was not significantly different be-
tween groups (DBT: 2 [2.3%] of 86; IGST: 7 [8.0%] of 87; Fisher
exact test P = .17).

Compared with youths in the IGST group, youths in the
DBT group participated in more individual and group treat-
ment sessions and remained in treatment for more weeks
(Table 2). Higher treatment completion (defined as ≥24 indi-
vidual sessions) rates were observed for DBT than for IGST par-
ticipants (39 [45.4%] of 86 vs 14 [16.1%] of 87; χ 2

1 = 17.42;
P < .001). Patterns of completion were defined as follows:

fewer than 16 individual sessions indicated a low completion
rate; 16 to 23 individual sessions, moderate completion rate;
and 24 or more, high completion rate. Rates per arm across the
3 patterns (low, moderate, and high) were 24.4%, 30.2%, and
45.4%, respectively, for DBT and 44.8%, 39.1%, and 16.1%, re-
spectively, for IGST (χ2 = 18.21, P < .001). Analyses of pattern-
mixture models (suicide attempt: F2,171 = 1.45, P = .24; NSSI:
F2,171 = 0.81, P = .44; self-harm: F2,171 = 0.70, P = .50; SIQ-JR:
F2,171 = 1.65, P = .19) revealed no evidence of an informative at-
trition mechanism on the analyses described below, indicat-

Figure 1. CONSORT Diagram

576 Screened by telephone

330 Assessed for eligibility in person

86 Randomized to DBT
66 Completed intervention
17 Lost to follow-up at 12-mo
2 Did not complete any

assessments

87 Randomized to IGST
48 Completed intervention
23 Lost to follow-up at 12-mo
7 Did not complete any

assessments

77 Completed 6-mo assessment
69 Completed 12-mo assessment

66 Completed 6-mo assessment
64 Completed 12-mo assessment

173 Randomizeda

246 Excluded
59 Not eligible

187 Declined in-person
screening

157 Excluded
135 Did not meet inclusion

criteria
21 Withdrew
1 Protocol deviation

DBT indicates dialectical behavior therapy; IGST, individual and group
supportive therapy.
a Included in intent-to-treat analysis.

Table 2. Treatment Participation

Variable

No. of Participants, Mean (SD) [Range] Group Differences

DBT Group IGST Group Statistic P Value
Individual treatment sessions 19.97 (7.71) [2-31] 15.29 (8.39) [1-31] t171 = 3.82 <.001

Participating in
sessions, %

0-15 24.40 44.80

NA NA16-23 30.20 39.10

≥24 45.40 16.10

Group treatment sessions 16.86 (6.60) [0-24] 13.13 (7.27) [0-24] t171 = 3.54 <.001

Participating in
sessions, %

0-15 14.00 24.10

NA NA16-23 7.00 19.50

24 79.00 56.30

Weeks in treatment 23.40 (8.33) 18.70 (9.81) t171 = 2.67 .008

Abbreviations: DBT, dialectical
behavior therapy; IGST, individual and
group supportive therapy; NA, not
applicable.

Dialectical Behavior Therapy for Adolescents at High Risk for Suicide Original Investigation Research

jamapsychiatry.com (Reprinted) JAMA Psychiatry Published online June 20, 2018 E5

© 2018 American Medical Association. All rights reserved.

Downloaded From:  by a University of Washington Libraries User  on 06/22/2018

http://www.jamapsychiatry.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2018.1109


ing that results were not accounted for by differential treat-
ment exposure.

Suicide and Self-harm: Primary Outcomes
From baseline to 6 months, 7 of 72 youths (9.7%) in the DBT
group vs 14 of 65 youths (21.5%) in the IGST group reported
suicide attempts. Corresponding rates reported between the
6-month and 12-month evaluations were 6 of 86 youths (7.0%)
receiving DBT and 6 of 58 youths (10.3%) receiving IGST; 1 ado-
lescent in the IGST group died by suicide in the follow-up pe-
riod. The numbers of suicide attempts, NSSIs, and self-harm
episodes were analyzed within a generalized linear mixed-
effects model framework for ordinal data.41 Using prespeci-
fied cut points based on prior trials,42 frequency of suicide at-

tempts was categorized as 0, 1, or 2 or more; NSSIs as 0,
1 through 3, 4 through 6, and 7 or more; and self-harm epi-
sodes as 0, 1 through 3, 4 through 9, and 10 or more. All tests
were 2-tailed using robust SEs. Significant advantages were
found for DBT on all primary outcomes after treatment (Table 3
and Figure 2), as indicated by the observed event rates with
ORs below 1 indicating that the odds of being at a higher ordi-
nal level are less for DBT compared with IGST. We examined
the sensitivity of our ordinal mixed-effects results based on
observed data categories; this analysis yielded approximate bal-
ance on the nonzero portion that consisted of any vs none for
suicide attempts (OR, 0.27; 95% CI, 0.07-0.99); 0, 1, 2 through
4, 5 through 15, and 16 or more for NSSI acts (OR, 0.34; 95%
CI, 0.14-0.81); and 0, 1, 2 and 3, 4 through 12, and 13 or more

Table 3. Outcome Measures

Outcome

No./Total No. (%) of Participants Odds Ratio (95% CI) or Estimated (SE)

6 mo: Baseline
6-mo: Baseline to
After Treatment

12 mo: After
Treatment to End
of Follow-upa

Difference at End
of Active Treatment

Difference at
Final Follow-up

No. of suicide attemptsb

IGST

0.30 (0.10-0.91)c 0.65 (0.12-3.36)

0 16/87 (18.4) 51/65 (78.5) 52/58 (89.7)

1 41/87 (47.1) 9/65 (13.9) 6/58 (10.3)

≥2 30/87 (34.5) 5/65 (7.7) 0/58 (0)

DBT

0 15/86 (17.4) 65/72 (90.3) 66/71 (93.0)

1 42/86 (48.8) 6/72 (8.3) 3/71 (4.2)

≥2 29/86 (33.7) 1/72 (1.4) 2/71 (2.8)

No. of NSSI episodesb

IGST

0.32 (0.13-0.77)c 0.60 (0.24-1.52)

0 4/87 (4.6) 26/65 (40.0) 30/58 (51.7)

1-3 20/87 (23.0) 20/65 (30.8) 22 (37.9)

4-6 12/87 (13.8) 8/65 (12.3) 1/58 (1.7)

≥7 51/87 (58.6) 11/65 (16.9) 5/58 (8.6)

DBT

0 6/86 (7.0) 41/72 (56.9) 44/71 (62.0)

1-3 20/86 (23.3) 21/72 (29.2) 19/71 (26.8)

4-6 9/86 (10.5) 3/72 (4.2) 4/71 (5.6)

≥7 51/86 (59.3) 7/72 (9.7) 4/71 (5.6)

No. of self-harm episodesb

IGST

0.33 (0.14-0.78)c 0.58 (0.23-1.46)

0 0/87 (0) 24/65 (36.9) 28/58 (48.3)

1-3 19/87 (21.8) 22/65 (33.9) 24/58 (41.4)

4-9 19/87 (21.8) 11/65 (16.9) 2/58 (3.5)

≥10 49/87 (53.5) 8/65 (12.3) 4/58 (6.9)

DBT

0 0/86 (0) 39/72 (54.2) 44 (62.0)

1-3 18/86 (20.9) 23/72 (31.9) 18/71 (25.4)

4-9 22/86 (25.6) 3/72 (4.2) 7/71 (9.9)

≥10 46/86 (53.5) 7/72 (9.7) 2/71 (2.8)

Abbreviations: DBT, dialectical behavior therapy; IGST, individual and group
supportive therapy; NSSI, nonsuicidal self-injury.
a Outcomes analyzed through a piecewise linear HLM with 2 phases of change:

baseline through the end of active treatment (6 months) and end of active
treatment through follow-up (12 months). Baseline values are based on the
past 6 months.

b Outcomes analyzed through an ordinal mixed-effects model that controlled
for baseline level of severity. Descriptive data for suicide attempts, nonsuicidal
self-injury, and self-harm episodes represent observed ordinal categories.

c P < .05.

Research Original Investigation Dialectical Behavior Therapy for Adolescents at High Risk for Suicide

E6 JAMA Psychiatry Published online June 20, 2018 (Reprinted) jamapsychiatry.com

© 2018 American Medical Association. All rights reserved.

Downloaded From:  by a University of Washington Libraries User  on 06/22/2018

http://www.jamapsychiatry.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2018.1109


for self-harm acts (OR, 0.32; 95% CI, 0.14-0.75). When the ORs
in Table 3 were converted to number needed to treat esti-
mates, for the DBT group to have an additional adolescent with
no suicide attempted compared with the IGST group, the num-
ber needed to treat was 8.46. Similarly, the number needed to
treat estimates were 5.92 for NSSI and 5.78 for self-harm, rep-
resenting a small to medium effect size range.43

Secondary analyses indicated that DBT was associated with
significantly higher rates of clinically significant change, de-
fined as the absence of any self-harm. At 6 months, in the DBT
group, 40 of 86 (46.5%) showed no self-harm vs 24 of 87
(27.6%) in the IGST group; at 12 months, 44 of 86 (51.2%) in
the DBT group and 28 of 87 (32.2%) in the IGST group were self-
harm free. Sensitivity analyses using previous response car-
ried forward yielded similar results.

For the SIQ-JR, the mean profile plot indicated that
change during the study did not follow a linear trajectory but
instead 2 phases of change. A significant advantage for DBT
emerged through the end of active treatment (6 months)
(t169 = 2.20, Cohen d = 0.34, P = .03) but not from end of
treatment through end of follow-up (12 months) (t169 = 0.73,
Cohen d = 0.11, P = .46). The effect sizes contrast the rate
and amount of change during the 2 phases on a standardized
scale. After quantifying these effects on the SIQ-JR scale,
compared with IGST, DBT had a mean (SE) additional reduc-
tion of 7.05 (3.21) points at 6 months, which decreased to
2.38 (3.25) points at 12 months.

Discussion

These results demonstrate the efficacy of DBT among adoles-
cents for reducing suicide attempts, NSSI, and self-harm in a
sample selected for elevated suicide risk. This is the first ado-
lescent RCT to our knowledge to demonstrate that DBT is ef-
fective at decreasing suicide attempts. Use of manualized treat-
ment as a control condition, designed to match DBT for
nonspecific treatment components, further supports the value
of DBT. Although the hypothesized posttreatment advantage
for DBT occurred at 6 months, there were no statistically sig-
nificant group differences at 12 months on primary outcomes
because youths in both groups improved over time, provid-
ing some support for the IGST control condition. Secondary
analyses of clinically significant change, as indexed by the ab-
sence of self-harm, revealed a statistically significant advan-
tage for DBT at 12 months, with half of the youths in the DBT
group reporting no self-harm vs one-third of youths in the IGST
group. Although promising, these were secondary analyses;
additional research should evaluate whether trials with greater
statistical power or those including continuation or alterna-
tive treatment strategies might yield more sustained treat-
ment benefits. The lack of sustained effects supports consid-
eration of a more long-term treatment approach that views risk
as continuing over time and incorporates preventive monitor-
ing and intervention strategies. Future work is needed to ad-

Figure 2. Changes in Suicide Attempts, Nonsuicidal Self-injury, Self-harm, and Suicidal Ideation
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dress these challenges and provide families with realistic treat-
ment expectations.

Youths in the DBT group attended significantly more treat-
ment sessions than did youths in the IGST group and were sig-
nificantly more likely to complete treatment. Although re-
sults of pattern-mixture models found no evidence of an
informative attrition mechanism,44 we cannot rule out the pos-
sibility that differential treatment exposure is a mechanism that
leads to the DBT outcomes. Stronger DBT treatment reten-
tion is, however, an important finding given prior research that
found difficulties with treatment engagement and adherence
among suicidal and self-harming youths.10 Although parents
were involved in both treatments, DBT included greater fam-
ily involvement, in which parents and youths learned coping
skills as opposed to IGST’s nondirective approach. This differ-
ence may have contributed to both greater retention and treat-
ment effects, particularly because stronger family compo-
nents are associated with treatment benefits for adolescent
self-harm.9,12,13

Limitations
Study limitations included the predominantly female sample.
Although consistent with the higher rates of suicide attempts
in females and female samples in trials recruiting suicide-
attempting youths,45,46 males are more likely to die by sui-
cide. Inclusion criteria were chosen to ensure the focus on sui-
cidal and self-harming adolescents; future work is needed to

determine whether alternative inclusion criteria (eg, mul-
tiple suicide attempts) may alter outcomes, yield more male
participants, and determine whether our findings generalize
to males. The 4 study sites were diverse in ethnic and racial
composition, but results may not generalize more broadly. This
was a highly controlled RCT with rigorous quality control and
highly trained therapists; it is important to determine whether
similar results emerge when treatment is delivered under more
routine practice conditions.

Conclusions
This multisite RCT evaluating DBT compared with another
manualized treatment demonstrated advantages of DBT for
reducing both suicide attempt and self-harm among youth
at high risk for suicide. With the prior DBT19,20 RCT, there
are now 2 independent RCTs with diverse samples and 250
self-harming youths demonstrating the efficacy of DBT for
reducing self-harm in adolescents. These cross-study results
support DBT as the first well-established, empirically sup-
ported treatment for decreasing self-harm in youths at high
suicide risk. Our findings add to data supporting other prom-
ising treatment approaches, including cognitive-behavioral
therapy, mentalization-based therapy, and family-based
treatments.9,12,13,47-49 Ongoing research is needed to advance
the goal of reducing suicide deaths.
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