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ABSTRACT

Objective: This study reports on the psychometric properties of a brief, self-administered screening questionnaire, the

Columbia SuicideScreen® (CSS), intended to identify high school students at risk for suicide. Method: Seventeen

hundred twenty-nine 9th- to 12th-grade students completed the CSS and Beck Depression Inventory during school

hours in 1991 to 1994. Three hundred fifty-six students who screened positively and 285, group matched on age, gender,

and ethnicity, who screened negatively were examined on the Diagnostic Interview Schedule for Children (DISC),

version 2.3, to assess validity. The DISC-based suicide risk criterion was suicidal ideation or prior suicide attempt and

a DSM-III-R diagnosis of major depression or dysthymia or substance use. Test–retest reliability was assessed in a

subsample of 85. Results: The most balanced algorithm had a sensitivity of 0.75, specificity 0.83, and positive predictive

value 16%. Suicidal ideation and prior attempt item reliabilities (κ) were 0.48 and 0.58, respectively. Eight-day test–retest

reliability for the most balanced scoring algorithm was 0.32. Conclusions: The CSS demonstrated good sensitivity and

reasonable specificity identifying students at risk for suicide. A second-stage evaluation would be needed to reduce the

burden of low specificity. J. Am. Acad. Child Adolesc. Psychiatry, 2004;43(1):71–79. Key Words: suicide, depression,

adolescents, identification, psychometrics.

Adolescent suicide almost always occurs in the context
of an active, often treatable, mental illness (Brent et al.,
1999; Groholt et al., 1998; Shaffer et al., 1996b) that
has frequently gone unrecognized or untreated. A
mood disorder is the most common type of associated
psychiatric condition, and there is good evidence for its
treatability by either psychopharmacology (Waslick et

al., 2002) or psychotherapy (Mufson and Velting,
2002). There has been a substantial increase in the
proportion of depressed adolescents who are now
treated with antidepressants (Carlsten et al., 2001;
Isaacson, 2000; Olfson et al., 2002, 2003), and it is
plausible that the decline in the incidence of suicide
among teens over the past 10 years in the United States
(NCHS, 2001) is, in part, attributable to this. If the
risk factors for suicide are both identifiable and treat-
able, screening teens for untreated mood disorders
should be an important component of any suicide pre-
vention program.

Several instruments have been developed to assess
suicide risk (Goldston, 2003). Some, such as the Beck
Scale for Suicidal Ideation (Steer et al., 1993), the Sui-
cide Behaviors Questionnaire (Cotton and Range,
1993), the Suicidal Ideation Questionnaire (Reynolds,
1988), and the Depressive Symptom Inventory–
Suicidality subscale (Joiner et al., 2002), focus on sui-
cidal ideation or behavior. Others, such as the Beck
Hopelessness Scale (Steer et al., 1993) and Reasons for
Living Scale (Osman et al., 1996), address constructs
such as hopelessness or the relative value of life or death
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that do not figure in the DSM or ICD diagnostic cri-
teria. Only the Suicide Risk Screen (SRS) (Eggert et al.,
1994) covers the range of factors—suicide ideation,
attempts, depression, and substance use—that have
been found to predict suicide in psychological autopsy
studies (Brent et al., 1999; Shaffer et al., 1996b). Most
of the instruments have been validated against past
history of suicidal behavior, and none to our knowl-
edge has been tested against an algorithm of high risk
based on a reliable diagnostic interview.

The purpose of this study was to develop a brief,
self-report instrument that would assess the most im-
portant known risk factors for suicide (Shaffer et al.,
1996b) and to validate it against a diagnostic profile of
suicide risk obtained through a well-validated struc-
tured interview. Additional goals were to measure test–
retest reliability and to compare the instrument (the
Columbia SuicideScreen® [CSS]) with the Beck De-
pression Inventory (BDI), a widely used depression
screening instrument.

METHOD

Study Design

A convenience sample of 2,583, 9th- to 12th-grade students
from seven diverse high schools was identified from school atten-
dance registers in the greater New York metropolitan area. Those
who agreed to participate and were present on the screening day
(n = 1,729) completed the CSS questionnaire and the BDI, em-
bedded in a larger health survey, at the start of a regular class period
during 1991 to 1994. The project and its procedures were pre-
sented to parents, school faculty, and administration at appropriate
meetings. The project was described as inquiring into the physical
and emotional health of teenagers. Students took home a letter to
all parents describing the project and offering an opportunity to not
participate. Just prior to screening, teachers read a description of the
project, described as a “health survey,” and distributed the assent
form to the students in their classrooms. Students who were inter-
ested in participating and whose parents had not denied consent
signed the assent form and completed the survey.

Students who endorsed key risk items on the CSS (suicide ide-
ation or attempt, depression, and excess substance use) were then
interviewed on the more comprehensive and detailed Diagnostic
Interview Schedule for Children version 2.3 (DISC). Halfway
through the study, the demographic profile of screen-positive stu-
dents was described and a group-matched sample of youths who did
not endorse any of the risk items was selected for further study as
controls and completed the DISC.

Clinicians (second-year child psychiatry residents or licensed
clinical psychologists) interviewed the students to verify and elabo-
rate their CSS and DISC responses. Referral for further evaluation
or treatment was determined by DISC diagnoses and/or significant
social or educational impairment or distress. Names of youths
deemed in need of a referral were given to the study case manager,
who would interview the parents by telephone or home visit to
secure the consent to a referral. The case manager would then set up
the appointment. They followed up with the families at 3 and 6
months after referral.

The New York State Psychiatric Institute’s institutional review
board, the review board of the New York City Board of Education,
and the review board of the Archdiocese of New York approved the
screening materials and consent procedures.

Sample

Eight schools, with a population of 2,858 students in grades 9
through 12, were chosen to represent the variety of schools found
in the New York metropolitan area. These included two parochial
single-sex schools (one male and one female), two suburban and six
urban schools, and one vocational-technical school. One of the
suburban high schools withdrew its participation after a parent
representative protested the school’s involvement in a noneduca-
tional program. Data from these students were not included in the
analysis (n = 275; 9.6%). Of the remaining 2,583 youths, 340
(13.2%) were absent during the study period, 182 (7%) parents
refused to allow their child to participate in the project, and an
additional 332 (12.9%) youths declined to participate, leaving a
sample of 1,729 (67%) who completed screening forms. The final
sample was 57% female, with a mean age of 15.4 (SD = 1.4); age
range was 11 to 19 years. Of the final sample, 56% was white, 18%
African American, 13% Hispanic, and 13% other ethnicity. Each
grade represented approximately 25% of the sample.

Students were identified as screen positive if they endorsed any of
the following on the CSS: (1) suicidal ideation in the past 3
months, or (2) a prior suicide attempt at any time, or (3) three of
the five emotional items (unhappy, withdrawal, irritability, anxiety,
or substance abuse) rated as a bad or very bad problem, or (4)
indication of a youth’s desire to speak to a professional about any
of five emotional symptom items. There were 489 (28%; the fol-
lowing percentages use 1,729 as the denominator unless otherwise
indicated) students who met one or more of these criteria: 298
(17%) had either attempted suicide in the past (n = 108; 6%) or
had thought about suicide in the past 3 months (n = 190; 11%),
175 (59%) of the suicidal group (n = 298) had either rated three of
five emotional symptoms as serious (bad or very bad) or requested
help on any one of five emotional symptoms. Of the 298 current
ideators and prior attempters, 43 (14%) reported prior attempts
without three of five associated serious emotional symptoms or any
request for help, and 80 (27%)were current ideators without prior
attempts, three of five associated serious emotional symptoms, or
request for help. Of the 191 nonsuicidal students selected for ex-
amination, 127 (66%) signaled a request for help but had no severe
emotional symptoms, and 64 (33%) had serious anxiety or depres-
sive symptoms but no suicidality. Of the above, 356 (73%) were
interviewed on the DISC between 1 and 14 days after the CSS
administration. Students not interviewed included absentees and a
small number who refused to be interviewed. Using sampling with
replacement, 285 students (23% of all screen negatives) who did
not meet the screen-positive criteria and who were available for
interview on the designated days were group matched by grade,
gender, and ethnicity to the screen-positive sample and were se-
lected, blind to the clinicians or DISC interviewers, to serve as
controls.

CSS-positive students who completed the DISC interview com-
pared to CSS-positive students who did not complete the DISC
interview were more likely to be female (χ2

1 = 18.25, p < .001). The
CSS-negative controls who completed the DISC were more likely
to be female (χ2

1 = 6.54, p = .011), Hispanic (χ2
1 = 90.97, p <

.001), and older (mean age of 15.6 versus 15.3, p < .001) compared
to CSS-negative controls who did not complete the DISC inter-
view.

Eighty-five students, from one urban and one suburban school,
were selected for test–retest evaluation of the CSS and BDI after an
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8-day interval. The reliability sample did not differ significantly
from the total screened sample by gender, grade, or mean age, but
differed significantly on ethnicity, having significantly more His-
panic (41% versus 11%; χ2

1 = 68.0, p < .001) and African Ameri-
can youths (34% versus 18%; χ2

1 = 13.8; p < .001) and
significantly fewer white youths (8% versus 61%; χ2

1 = 116.0,
p < .001).

Instruments

Columbia SuicideScreen. The CSS is an 11-item, self-report ques-
tionnaire that includes items for lifetime suicide attempts and the
3-month prevalence of suicide ideation, negative mood (“unhappy
or sad,” “withdrawn,” “irritable,” and “nervous or worried”), and
substance abuse (“drugs or alcohol”). To avoid a focus on suicid-
ality, these items are embedded within 32 general health questions
and 4 items on relationships and family concerns. Responses are
entered on a 5-point, visual analog scale (Aitken, 1969), with an-
chor points labeled from 1 (“no problem”) to 5 (“very bad prob-
lem”). The items assessing suicide ideation and attempt invite only
a “yes” or “no” response. Students who endorse a symptom as “bad”
or “very bad” (4 or 5) or “yes” to current ideation or prior attempt
are then asked contingent questions about the self-perceived need
for help and current mental health treatment, if any. The question
about self-perceived need for help was asked to identify students
who were likely to be more highly motivated. The question about
the actual receipt of help was included to avoid postscreening in-
terference with ongoing treatment.

Beck Depression Inventory. The BDI (Beck and Steer, 1993) is a
21-item, self-report inventory that assesses cognitive, behavioral,
affective, and somatic aspects of depression. In nonclinical adoles-
cent populations, BDI scores of 16 and above indicate possible
dysphoria, scores greater than 21 presumptive clinical depression
(Kendall et al., 1987).

Diagnostic Interview Schedule for Children. The DISC, version
2.3 (Shaffer et al., 1996a), is a respondent-based instrument de-
signed to be used by lay interviewers to establish a probable DSM-
III-R psychiatric diagnosis in children and youth aged 6 to 17.
Respondents are asked an initial broad question about a symptom
that, if endorsed, is followed by a series of items rating its severity.
Computer algorithms calculate diagnoses as well as scores on symp-
tom and criterion scales. In this study, a youth informant was
administered only part of the entire interview (i.e., major
depression/dysthymia, alcohol and substance use, and anxiety). The
anxiety module included sections for individual anxiety disorders.

The test–retest reliability of the DISC 2.3 for lay- versus clini-
cian-administered DISC was 0.37 (κ) for major depression, 0.43
(κ) for dysthymia, and 0.39 (κ) for any anxiety disorder in a com-
munity sample (Schwab-Stone et al., 1996). Validity of the DISC
2.3, when comparing a clinician rating of ambiguous responses to
the original DISC rating, was 0.79 (κ) for major depression, 0.54
(κ) for dysthymia, and 0.49 (κ) for any anxiety disorder (Schwab-
Stone et al., 1996).

Statistical Analyses

Statistical analyses proceeded in several stages. First, sensitivity,
specificity, and positive and negative predictive values were calcu-
lated against a validity criterion consisting of suicidal ideation or
previous suicide attempt and a DISC DSM-III-R diagnosis with
impairment of major depressive disorder or dysthymia or substance
abuse/dependence. To determine the optimal CSS threshold, algo-
rithms using various combinations of CSS questions, determined
by clinical judgment and prior research, with varying levels of se-
verity were constructed and assessed. Receiver operating character-
istic curve was not used to determine the best-balanced algorithm

because the CSS algorithms are not a simple sum of individual
items but a combination of items using “and” or “or” rules based on
clinical judgment. The algorithm that showed the highest sensitiv-
ity and specificity using the DISC criterion was designated as “best
balanced.” Test–retest reliability was computed for individual items
and the two best-balanced CSS scoring algorithms. Finally, a com-
parison was made between the sensitivity and specificity of the CSS
scoring algorithms and the BDI using cutoff scores of 16 and 21
(Kendall et al., 1987). Insufficient sample size precluded an analysis
to evaluate reliability by ethnicity.

Because predictive values are affected by the prevalence of dis-
ease, the positive and negative predictive values were calculated with
four different disease-prevalence values (i.e., the weighted preva-
lence of diagnoses in our total sample and three possible prevalences
of diagnosis [1%, 5%, and 10% prevalence]). The test–retest reli-
ability of the scoring algorithm on the CSS, the screen’s individual
items, and the screen’s agreement with the BDI and DISC were
estimated by the κ statistic and intraclass correlation coefficients
when appropriate.

RESULTS

The demographic and symptom characteristics of
the sample are shown in Table 1. The item prevalence
of CSS questions in various population groups is
shown in Table 2. Sensitivity, specificity, and positive
and negative predictive values of the CSS and BDI in
relationship to the DISC are shown in Tables 3 and 4,
respectively.

Risk Item Prevalence

Frequencies of endorsement of the four problem ar-
eas (depression, anxiety, substance abuse, and suicidal
behavior [attempt and ideation]) used in the CSS scor-
ing algorithms are presented in Table 2. Nominal com-
parisons are presented. All comparisons use a p value of
<.05 and are not corrected for multiple comparisons.
Girls endorsed the anxiety, unhappy, irritable, and sui-
cide items more frequently than boys. Boys more fre-
quently endorsed substance use (χ2

1 = 4.07, p = .044).
There were significant ethnic differences in endorse-
ments of irritability (χ2

4 = 10.41, p = .034), suicidal
ideation (χ2

4 = 13.70, p = .008), and suicide attempts
(χ2

4 = 13.44, p = .009). There were significant grade
differences in endorsements of unhappy (χ2

3 = 17.23,
p < .001), substance use (χ2

3 = 11.85, p = .008), anxiety
(χ2

3 = 8.01, p = .046), and irritability (χ2
3 = 9.25,

p = .026).

Validity

The CSS algorithm that gave the best sensitivity
(0.88) but the worst specificity (0.72) was any suicidal
ideation or previous attempt (algorithm I) (Table 3).
Eight subjects denied suicidal ideation or prior attempt
on the CSS but admitted to suicidal behavior on the
DISC. These eight cases were eligible for the DISC
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evaluation because they either reported three or more
emotional problems at a high severity level or requested
help. The CSS algorithm that gave both the highest
specificity and the best balance between sensitivity and
specificity (0.75 and 0.83, respectively) was algorithm
VI (suicidal ideation or previous attempt and a score of
≥3 for unhappy or withdrawal or irritability and anxi-
ety). Using the prevalence of disease to be 4% (see
above), algorithm I and algorithmVI had positive pre-
dictive values of 12% and 16%, respectively, while
both had negative predictive values of 99%. The other
four a priori algorithms had higher specificities, rang-
ing from 0.85 to 0.96, but very poor sensitivities, rang-
ing from 0.04 to 0.09, and—using the prevalence of
DISC positives of 4%—positive predictive values un-
der 7% and negative predictive values of 96%.

Test–Retest Reliability

Test–retest reliabilities for “suicidal ideation” and
“suicide attempt” were 0.48 and 0.58 (κ), respectively.
Test–retest reliability for the two best-balanced CSS
algorithms were 0.55 (algorithm I) and 0.32 (algorithm
VI). κ was calculated for the BDI at two cutoff points,
a score of 16 or more (κ = 0.48) and a score of 21 or

more (κ = 0.52). The continuous BDI scores yielded an
intraclass correlation coefficient of 0.79.

Comparison of Columbia SuicideScreen and Beck
Depression Inventory

Using the same validity criterion and a cutpoint of
16, the BDI had a sensitivity of 0.68 and a specificity
of 0.78. When the Beck threshold was raised to 21,
sensitivity dropped to 0.45 and specificity increased to
0.88 (Table 4). The sensitivities for the BDI, at either
cutpoint, were thus lower than those of CSS scoring
algorithms I and VI.

DISCUSSION

This study of 1,729 high school students tested the
reliability and validity of a brief screening question-
naire, the CSS, designed to allow adolescents to self-
report the presence of the major risk factors for
completed suicide. Different combinations and thresh-
old values for individual CSS items were examined.
The algorithm that afforded the best balance against
the validity criterion (i.e., mood or substance use dis-
order on the DISC, coupled with suicidal ideation or
prior attempt) was suicidal ideation or previous at-

TABLE 1
Characteristics of SuicideScreen Samples

Screen Neg
(n = 1240)

Screen Pos
(n = 489)

Any Ideation/Attempt
(n = 298)

Any Ideation/Attempt ≥3
Any Depressive Item and
≥3 on Anxiety (n = 207)

Sex
Male 587 (78) 165 (22) 89 (12) 47 (6)
Female 653 (67) 324 (33) 209 (21) 160 (16)
Total 1240 (72) 489 (28) 298 (17) 207 (12)

Grade
9 341 (77) 103 (23) 72 (16) 46 (10)

10 291 (71) 120 (29) 68 (17) 44 (11)
11 290 (68) 136 (32) 89 (21) 73 (17)
12 285 (71) 117 (29) 62 (15) 40 (10)
Missing 33 (72) 13 (28) 7 (15) 4 (9)
Total 1240 (72) 489 (28) 298 (17) 207 (12)

Ethnicity
White 724 (75) 248 (26) 161 (17) 116 (12)
Black 217 (69) 99 (31) 43 (14) 29 (9)
Hispanic 141 (69) 76 (35) 51 (24) 32 (15)
Asian 72 (67) 36 (33) 25 (23) 22 (20)
Other 40 (65) 22 (36) 15 (24) 7 (11)
Missing 46 (85) 8 (15) 3 (6) 1 (2)
Total 1240 (72) 489 (28) 298 (17) 207 (12)

Age
Mean (SD) 15.4 (1.4) 15.5 (1.3) 15.4 (1.3) 15.5 (1.3)

Note: Values represent n (%).
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tempt and an intermediate or higher score on the scales
for unhappy or withdrawal or irritability and anxiety.
As with other suicide risk instruments, the CSS has the
potential for having high (0.88) sensitivity at the ex-
pense of specificity. Sensitivity remained high but was
somewhat reduced (0.75) when the algorithm having
the best balance with specificity (0.83) was used. Posi-
tive predictive values for this algorithm ranged from
16% to 33%, based on the hypothesized prevalence of
diagnosis. We believe that the validity criterion
matches empirical evidence for the conditions that are
most likely to lead to suicide. The use of a highly
structured criterion has the separate advantage of al-
lowing reliable duplication. Although the specificity is
generally better than for other instruments, it is our
impression that the relatively low specificity requires
that it be used in the context of a two-stage procedure.
Test–retest reliabilities of individual CSS items were in

the good to excellent range. The best-balanced CSS
scoring algorithm had a test–retest reliability score of
0.32, in the poor range (Landis and Koch, 1977).

The CSS compares favorably to the BDI, which had
slightly higher test–retest reliability but was both less
sensitive and less specific against the suicide validity
criterion. We suspect that the CSS is more sensitive
than the BDI in predicting the suicide validity criterion
either because of its longer time frame (3 months versus
1 week) or because the CSS asks about both suicidal
ideation and about suicide attempt behaviors.

These measures of accuracy cannot readily be com-
pared with the sensitivities of 0.87 and 0.91 and speci-
ficity of 0.60 of the 20-item Suicide Risk Scale (SRS)
(Thompson and Eggert, 1999), which has been tested
in a sample of high-risk students and validated against
two clinician-completed, comprehensive, unstructured
assessments. The SRS has also been referenced against

TABLE 2
Prevalence of Risk Items by Demographic Characteristics

Item

Percent Positive

Boys (n) Girls (n)

(n = 752) (n = 977)

Anxiety** 12.5 (94) 24.9 (243)
Unhappy** 10 (75) 21.8 (213)
Irritable** 23.5 (177) 36.1 (353)
Withdrawn 6.3 (47) 6.8 (66)
Substance Use 2.5 (19) 1.2 (12)
Attempted Suicide** 3.5 (25) 8.7 (83)
Suicidal Ideation** 10.7 (77) 18.8 (179)

Percent Positive

White Black Hispanic Asian Other

Anxiety 21.2 (206) 15.5 (49) 18.0 (39) 25.0 (27) 14.5 (9)
Unhappy 17.9 (165) 14.9 (47) 20.7 (45) 17.6 (19) 17.7 (11)
Irritable* 29.6 (288) 36.7 (116) 34.6 (75) 23.1 (25) 27.4 (17)
Withdrawn 6.5 (63) 6.3 (20) 8.3 (18) 7.4 (8) 4.8 (3)
Substance Use* 2.4 (23) 0.6 (2) 1.4 (3) 2.8 (3) 0 (0)
Attempted Suicide** 6.0 (57) 4.0 (12) 11.5 (24) 9.3 (10) 8.8 (5)
Suicidal Ideation** 14.4 (137) 12.2 (36) 20.8 (43) 21.7 (23) 23.3 (14)

Percent Positive

Grade 9 Grade 10 Grade 11 Grade 12

Anxiety* 16.7 (74) 19.0 (78) 24.2 (103) 19.9 (80)
Unhappy** 11.5 (51) 19.5 (80) 21.4 (91) 16.2 (65)
Irritable* 26.8 (119) 31.6 (130) 36.2 (154) 29.9 (120)
Withdrawn 5.9 (26) 5.6 (23) 7.0 (30) 7.5 (30)
Substance Use** 0.7 (3) 2.2 (9) 3.5 (15) 1.0 (4)
Attempted Suicide 6.9 (29) 5.6 (22) 7.9 (33) 6.1 (24)
Suicidal Ideation 14.6 (62) 15.7 (62) 18.8 (78) 12.0 (47)

* p < .05; **p < .01.
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the Suicide Ideation Questionnaire-Junior High (SIQ-
JR), yielding a sensitivity of 100% at 31 and 23 cutoff
scores and a specificity of 54% (using a cutoff of 31)
and 57% (using a cutoff of 23) (Thompson and Eggert,
1999).

The SIQ-JR (Reynolds, 1991) is a 15-item self-
completion scale that assesses frequency of suicidal cog-
nitions on a 7-point Likert scale. It is frequently used
with the Suicidal Behavior Inventory, a semistructured
interview that rates aspects of suicidal behavior. Sui-
cidal ideation and behavior have been referenced
against each other, but, as each measures a different
aspect of suicidality, it is not clear whether differences
reflect content or their adequacy as measuring devices.
The SIQ-JR does not assess predisposing conditions
such as depression or substance abuse. In a small but
unique study, the SIQ-JR was used to predict suicid-
ality in the context of a very intense epidemic of sui-
cidal behavior over the short term. It attained
sensitivity of 0.80, specificity of 0.86, and a positive

predictive value of 27% when using a future attempt as
the criterion (Keane et al., 1996), but it is not clear
how this would generalize to a less-acute community
sample.

The Suicide Probability Scale (SPS) (Cull and Gill,
1988) is a 36-item self-completion questionnaire mea-
suring suicidal ideation, hopelessness, low self-esteem,
and hostility toward others. Cutoffs were derived em-
pirically (Larzelere et al., 1996) and were tested in a
high-risk population. Its sensitivity is well below that of
other similar scales.

In sum, the CSS, which has a novel structure, is
more specific and has comparable sensitivity when
compared to other screens.

Limitations

A screening program to prevent suicide has to strike
a balance between (1) high sensitivity, so that individu-
als who are at risk for suicide or suicidal behaviors are
not missed; and (2) adequate specificity, so that the

TABLE 3
Validity of Columbia SuicideScreen Against DISC Criteriona

Algorithm

CSS Items

Sens Spec Prev PPV NPVAtt Id Dep Anx Subs Help

I. YES YES 0.88 0.72 0.04 0.12 0.99
0.01 0.03 1.0
0.05 0.14 0.98
0.10 0.26 0.98

II. YES 0.07 0.96 0.04 0.07 0.96
0.01 0.02 0.99
0.05 0.08 0.95
0.10 0.16 0.90

III. YES 0.09 0.92 0.04 0.04 0.96
0.01 0.01 0.99
0.05 0.06 0.95
0.10 0.11 0.90

IV. YES or YES or YES 0.04 0.93 0.04 0.02 0.96
0.01 0.00 0.99
0.05 0.03 0.95
0.10 0.06 0.90

V. YES 0.07 0.85 0.04 0.02 0.96
0.01 0.00 0.99
0.05 0.02 0.95
0.10 0.05 0.89

VI. YES or YES and YES and YES 0.75 0.83 0.04 0.16 0.99
0.01 0.05 1.0
0.05 0.19 0.98
0.10 0.33 0.97

Note: DISC = Diagnostic Interview Schedule for Children version 2.3; CSS = Columbia SuicideScreen; Att = ever attempt on CSS; ID =
current suicidal ideation on CSS; Dep = depression on CSS; Anx = anxiety on CSS; Subs = substance problem on CSS; Help = request for
help on CSS; Sens = sensitivity; Spec = specificity; Prev = prevalence; PPV = positive predictive value; NPV = negative predictive value.

a Suicidal ideation or previous suicide attempt and a DISC DSM-III-R diagnosis of major depressive disorder or dysthymia or substance
abuse/dependence. Positive scores on each of these items required impairment.
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operation of the program is not overburdened with
false positives. Although the sensitivity of the CSS is
excellent, in practice a specificity of 0.83 would deliver
many who were not at risk for suicide, and that could
reduce the acceptability of a school-based prevention
program. The CSS’s positive predictive value of 16%
(determined by a weighted prevalence of DISC positive
in the sample) would result in 84 nonsuicidal teens
being referred for further evaluation for every 16
youths correctly identified. This problem could be ad-
dressed by restricting the screen to pathognomonic
items such as prior attempt, but, as these are not uni-
versally present in those at risk, this would greatly re-
duce the sensitivity of the screen. Requiring a second-
level evaluation would seem preferable. However, it is
important not to lose sight of the fact that many of
these so-called false-positive cases may be experiencing
painful depressive symptoms with social and academic
impairment and are likely to benefit from treatment.

The test–retest reliability of the CSS was lower than
the SIQ, SIQ-JR, and SPS, which had better test–retest
reliabilities at 0.72 (Reynolds, 1988), 0.89 (Reynolds
and Mazza, 1999), and 0.92 (Cull and Gill, 1988),
respectively. In our study, the test–retest sample was
not a random probability sample but was a small con-
venience sample from two schools, and inferences from
such a sample should be limited. There are consider-

able difficulties in knowing how to interpret low test–
retest reliabilities in adolescent psychometrics. Low
reliability implies poor validity coefficients; thus, im-
proving reliability results in improved validity coeffi-
cients (Lord and Novick, 1968). This theory is valid in
the presence of random error. Unfortunately, in test–
retest studies of psychiatric measures, systematic and
random errors are present. For example, discrepancies
between responses at time 1 and time 2 frequently
follow a systematic pattern, with fewer endorsements at
time 2 than at time 1 (Lucas et al., 1999). The reasons
for the phenomenon of symptom attenuation that was
found in this sample (80% of inconsistent replies)
are not known, nor, more importantly, do we
know whether inconsistent responses are less valid or
predictive than consistent endorsements. Since we do
not know which is more valid (test or retest), this fur-
ther supports the idea of imposing a second-stage
evaluation for those youths deemed positive by the
screen.

Poor test–retest reliability could be related to the
ephemeral nature of suicidal ideation and depressive
feelings among teens (Larsson et al., 1991). We had
limited data on reliability and ethnicity, but Hispanics,
who constituted 39% (n = 33) of the sample, had poor
test–retest reliabilities on the best-balanced CSS scor-
ing algorithm at 0.44. Other ethnic group test–retest
reliabilities could not be calculated due to lack of varia-
tion and small cell sizes. There appeared to be no varia-
tion in reliability between the ethnic-stratified and full
samples. Nonetheless, we are reluctant to draw infer-
ences from the limited data presented in this paper
because the test–retest sample was not representative.

There are some limitations specific to the screening
procedure. This study was conducted on seven unre-
ferred convenience samples instead of a random
sample. The samples were chosen to represent educa-
tionally, ethnically, and socially diverse schools. This
study was further limited by an appreciable rate of
student absentees. Between-school participation rates
varied from 47% to 70%, with an outlier of 91% at the
all-girls parochial school. Screen-positive rates varied
from 22% to 33%, with an outlier of 44% at an inner-
city public school. Demographic and school features
influence participation rates for a study of this kind.
Our participation rates fell below the standard of 80%,
leading one to question the generalizability of our re-
sults. However, in general, the rates of CSS-positive-
and-DISC-positive youths ranged from 14% to 25.4%.
Thus, despite different participation rates, the CSS in

TABLE 4
Validity of BDI Against DISC Criteriona

BDI
DISC
Pos

DISC
Neg Sens Spec

Prev of
Disease PPV NPV

≥16
Pos 44 116
Neg 21 404 0.68 0.78 0.04 0.11 0.98

0.01 0.03 1.0
0.05 0.14 0.98
0.10 0.26 0.96

≥21
Pos 29 61
Neg 36 459 0.45 0.88 0.04 0.14 0.98

0.01 0.04 0.99
0.05 0.16 0.97
0.10 0.29 0.94

Note: BDI = Beck Depression Inventory; DISC = Diagnostic
Interview Schedule for Children; Sens = sensitivity; Spec = speci-
ficity; Prev = prevalence; PPV = positive predictive value; NPV =
negative predictive value.

a Suicidal ideation or previous suicide attempt and a DISC DSM-
III-R diagnosis of major depressive disorder or dysthymia or sub-
stance abuse/dependence. Positive scores on each of these items
required impairment.
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combination with the DISC appeared to perform the
same across the majority of the school cohorts. None-
theless, it will be important for further research to find
the optimal incentive and to determine the generaliz-
ability of our findings.

Clinical Implications

The second-stage evaluation used in the present
study was the interviewer-administered, computer-
assisted interview technique using the DISC format
and script. Space limitations can be an important prob-
lem in school-based screening, although the introduc-
tion of a voice-administered version of the DISC
(Shaffer et al., 2000; Wasserman et al., 2002) should
ease that problem. The Voice-DISC can be given si-
multaneously to a number of students sitting together
in a single classroom. Confidentiality is preserved
through the students listening to the questions through
headphones and responding on laptop computers
placed in front of them. This approach also obviates
the need for individual interviewers. Further, because
self-completion interviews yield higher endorsement
rates for suicide, substance use, and sexual items
(Turner et al., 1998), this approach might yield more
valid results than the interviewer-administered format.

The value of diagnosing mood disorders and/or sui-
cidality is considerable. These disorders are regularly
underdiagnosed. While 22% of 7- to 11-year-olds vis-
iting their pediatrician had one or more DSM-III di-
agnoses, a review of studies on pediatric practices
showed that only 4% to 7% of youths are identified
(Costello, 1986; Costello et al., 1988). In the present
sample (Scott, unpublished), professionals in the school
setting, including the principal and guidance counsel-
ors, were not aware of almost half of the youth who
were identified by the CSS and validated on the DISC
as at risk.

A screening technique of this type might be the most
effective strategy for suicide prevention. Research on
telephone crisis lines and clinics has failed to show an
impact on community suicide rate (Mishara and
Daigle, 2000; Shaffer et al., 1990). A variety of psy-
chosocial interventions, including access to resources
and skills training (Garland et al., 1989; Hawton et al.,
2000) have, similarly, been found to be ineffective. On
the other hand, there is growing evidence that the de-
clining suicide rate in adolescents may be due to greater
use of antidepressant medication (Carlsten et al., 2001;
Isaacson et al., 2000; Olfson et al., 2002; Olfson et al.,
2003). For antidepressant medication to be used effec-

tively, cases of depression need to be identified, add-
ing to the importance of screens of the type described
here.
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