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Abstract
Background—High sensation seeking in adolescence is associated with engagement in risk-
taking behaviors, especially substance use. Although depressed adolescents are prone to increased
risk-taking, and suicidal behavior can be considered within the spectrum of risk-taking behaviors,
the relationships between sensation seeking, depression, and suicidal behavior have not been
explored.

Methods—A self-report questionnaire assessing sensation seeking, depression, substance use
problems, and suicidal ideation and suicide attempts was completed by 9th- through 12th-grade
students (n=2189) in six New York State high-schools from 2002 through 2004. Logistic
regression analyses were conducted to examine main and interaction effects between sensation
seeking and the four clinical variables.

Results—High sensation seeking was positively associated with depressive symptoms and
substance use problems. The main effects of sensation seeking on suicidal ideation and suicide
attempts remained significant after controlling for depression and substance use. The association
between sensation seeking and suicide attempts was moderated by substance use problems.

Limitations—The schools were suburban and predominantly white, limiting the generalizability
of the results. Other mental disorders with potential implications for sensation seeking and for
suicidal behavior, such as bipolar disorders, were not assessed.
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Conclusions—The finding that sensation seeking makes an independent contribution to the risk
of suicidal ideation and attempts is consistent with findings in literature on novelty seeking and
impulsivity. The associations between sensation seeking, depressive symptoms and suicidal
behavior may be compatible with the presence of an underlying temperamental dysregulation.
Screening for sensation seeking may contribute to the reduction of adolescent suicide risk.
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1. Introduction
Heightened levels of sensation seeking in adolescence have been consistently associated
with increased participation in risk-taking behaviors ranging from reckless driving to unsafe
sex (Arnett, 1990, Arnett, 1996, Roberti, 2004, Wagner, 2001). High levels of sensation
seeking have been particularly implicated in earlier onset and greater severity of substance
use problems (Bekman et al., 2010, Crawford et al., 2003, MacPherson et al., 2010). While
for the most part these studies have not addressed suicidal behavior, some justification has
been found for including suicidal behavior within the spectrum of risk-taking behaviors. In a
community probability sample of 9 to 17 year olds, suicidal ideation and suicide attempts
were associated with risk-taking behaviors such as substance use, early onset of sexual
intercourse and physical fighting independent of psychiatric diagnosis (King et al., 2001);
moreover, covariation was found between each of the types of risk-taking behaviors,
including suicidal ideation and suicide attempts (Flisher et al., 2000). Despite these
associations, only one study of which we are aware has explored the potential role of
sensation seeking as a risk factor for suicide attempts in adolescence. Bolognini (2002)
examined personality differences among 107 drug abusers and 121 controls aged 14–25
years, and found that the Experience Seeking subscale of the Sensation Seeking Scale (SSS;
Zuckerman et al., 1964) distinguished suicide attempters from non-attempters in both
groups. Within the drug abusing group, sensation seeking was significantly associated with
lifetime suicide attempts when controlling for other personality traits, conferring higher risk
on girls than on boys.

The association between adolescent depression and suicidal ideation and suicide attempts is
well-established (Brent et al., 1993, Shaffer et al., 1996). At the same time, depressive
symptoms in this period have also been associated with increased engagement in risk-taking
behaviors such as unsafe sex, drunk driving, driving without a seat-belt, and physical fights
(Brooks et al., 2002, Spittle et al., 1976, Testa and Steinberg, 2010). Nevertheless, no studies
to date have explored the relationship between sensation seeking and depression in
adolescence, or examined the potential interactions between sensation seeking, depression,
and suicidal behavior.

Sensation seeking is a personality trait defined by “the seeking of varied, novel, complex,
and intense sensations and experiences and the willingness to take physical, social, legal and
financial risks for the sake of such experiences” (Zuckerman, 1994). High sensation seekers
show high reward sensitivity, less reactive anxiety in physically threatening situations, and
diminished perception of risk (Blankstein, 1975, Franken et al., 1992, Horvath and
Zuckerman, 1993, Steinberg, 2010). As one facet of disinhibited personality, sensation
seeking is related to but distinct from novelty seeking and impulsivity (Ferrett et al., 2011,
Howard et al., 1996, McCourt et al., 1993), two additional disinhibited personality traits
which are measured using different scales (Barratt, 1965, Cloninger, 1987, Zuckerman et al.,
1964). Recent research suggests that sensation seeking and impulsivity may reflect distinct
dimensions of behavioral disinhibition with different implications for externalizing
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behaviors (Handley et al., 2011, Harden and Tucker Drob, 2011, Mackie et al., 2011,
Malmberg et al., 2010, Steinberg et al., 2008). For example, Castellanos Ryan (2011, 2011)
conceptualizes dual cognitive/motivational pathways of disinhibition, in which sensation
seeking is associated with “hot,” reward-motivated disinhibition, more predictive of binge
drinking, while impulsivity is associated with “cool” deficits in response inhibition, more
predictive of the development of conduct disorder. Romer (2010, 2011) suggests that
impulsivity and sensation seeking among adolescents may be attributable to deficits in
prefrontal executive function and to rapid maturation of the subcortical motivation system,
respectively.

Unlike sensation seeking, novelty seeking and impulsivity have each been more extensively
studied in relation to adolescent suicidal behavior. Consistent findings show that novelty
seeking (defined as the tendency to respond with intense excitement to novel stimuli or
potential reward, and to actively avoid frustration) increases the risk of suicidal behavior in
adolescence even after controlling for psychopathology, including depression (Fergusson et
al., 2003, Fergusson et al., 2000). For example, Csorba (2010) reported that novelty seeking
was the only personality dimension of the Junior Temperament Character Inventory (JTCI;
Cloninger) which significantly differentiated between 39 suicidal depressive and 51 non
suicidal depressive outpatient adolescents (aged 14–18 years). Studies of the relationship
between impulsivity (defined as a tendency to act quickly without reflection or planning,
while failing to inhibit behavior that is likely to result in negative consequences) and
suicidal behavior in adolescence have produced mixed findings. Whereas a number of
studies have demonstrated an association between impulsivity and suicidal behavior in
adolescence, this association does not always remain significant after controlling for
psychopathology (Horesh et al., 1999, Javdani et al., 2011, Kingsbury et al., 1999, Renaud et
al., 2008). In a case-control study, for example, 81 adolescents in short term juvenile
detention were matched with 81 adolescent psychiatric inpatients aged 13–16 years. After
controlling for depression, impulsivity remained significantly associated with suicide risk in
the juvenile detention group, but not in the inpatient group (Sanislow et al., 2003).

The relationship between depression and disinhibited personality traits in adolescence
remains unexplored. Only one study to date has examined a measure of disinhibited
personality in relation specifically to adolescent depression. In a study of 110 Swiss
secondary school students, depression as measured by the Reynolds Adolescent Depression
Scale (RADS; Reynolds, 1987) was associated with impulsivity as measured by the UPPS
Impulsive Behavior Scale (Whiteside and Lynam, 2001). Specifically, depression was
associated with the Urgency and Lack of Premeditation subscales. The association with the
Sensation Seeking subscale of the UPPS (which includes a shortened adaptation of two of
the four subscales of Zuckerman’s SSS) was negligible (d'Acremont and Van der Linden,
2007). More broadly, novelty seeking has been consistently associated with the externalizing
dimensions and not with the internalizing dimensions of Achenbach’s Scales, including the
anxious/depressed subscale (Asch et al., 2009, Copeland et al., 2004, Kim et al., 2006, Kuo
et al., 2004). The replicated finding that high levels of novelty seeking in adolescence are
associated with both externalizing disorders and suicide risk has led investigators to
speculate that adolescents who attempt suicide “may have a mixed affective–behavioural
psychopathology… [and] may occupy a midposition between depressive adolescents and
those suffering from conduct disorder pathology with regard to character dimensions”
(Csorba et al., 2010).

In sum, most extant research on the role of disinhibited personality traits in adolescent
suicide risk has used measures of novelty seeking or impulsivity, while a significant body of
research on the role of disinhibited personality traits in substance use problems and other
risk-taking behaviors has used a sensation seeking measure. By examining sensation
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seeking, substance use and suicidal behavior in an adolescent sample, we hope to bring these
bodies of knowledge into closer communication with each other. By also including a
measure of depression in our analyses, we seek to clarify the relationship between
adolescent depression and a disinhibited personality trait. The specific aims of this study are:
(1) to investigate the role of sensation seeking in relation to suicidal ideation and suicide
attempts, depressive symptoms, and substance use problems; (2) to explore the extent to
which sensation seeking independently contributes to the risk of suicidal ideation and
suicide attempts, beyond what is contributed by depression and substance use problems; and
(3) to clarify whether sensation seeking interacts with depression and/or substance use
problems to increase the risk for suicidal ideation and suicide attempts.

2. Methods
2.1.Participants

Study participants were recruited from five public high-schools and one private school in
Nassau, Suffolk, and Westchester counties in New York State from 2002 to 2004. These
schools were part of a study examining possible iatrogenic effects of asking about suicide in
a school screening program (Gould et al., 2005). A total of 3635 students were eligible for
participation; 2342 (64.4%) participated in the study. Reasons for nonparticipation included
parental refusals (61.9%), student refusals (14.3%), and absences (23.7%). There were no
significant differences in demographics between participants and nonparticipants.

Self-report questionnaires, including the sensation seeking scale, were administered as a part
of a 2-day screening procedure. The 2189 participants who completed day 2 of the survey
were included in the current study. Of those, 41.6% were female and 81.9% were Caucasian,
4.7% Black, 8.0% Hispanic, 3.2% Asian, and 3.1% other. The mean age of the participants
was 14.80 (1.18) with a range of 13 to 18. A total of 153 participants (6.5%) completed only
day 1. Reasons for drop out included absences (73.2%) and refusals (26.7%). Those who did
not complete the second day were slightly older (by 9 months) and reported significantly
more substance use problems. There were no differences between the two groups in any
other demographic or clinical variables. For an extensive discussion regarding attrition
please seeGould et al. (2005).

Students were recruited with a waiver of parental consent for parents and active written
assent for youth. The recruitment procedures were based on those used in our earlier study
(Gould et al., 2004). The study procedures were approved by the Institutional Review Board
of the New York State Psychiatric Institute/Columbia University Department of Psychiatry.

2.2.Measures
The assessment time frame was the past 4 weeks, with the exception of suicide attempts
(lifetime) and sensation seeking (ongoing trait).

Demographic questionnaire—The questionnaire elicited information on age, grade,
gender, ethnicity, and household composition.

Sensation seeking—The Brief Sensation Seeking Scale-4 (BSSS-4) contains four items
derived from the Brief Sensation Seeking Scale (BSSS) (Hoyle et al., 2002), an eight-item
battery tailored for adolescents by adapting items from the Sensation Seeking Scale-V (SSS-
V) developed by Zuckerman (1978). Each one of the four items comprising the BSSS-4
pertains to one of the four original SSS-V subscales: “I would like to explore strange places”
(Experience Seeking); “I like to do frightening things” (Thrill and Adventure Seeking); “I
like new and exciting experiences, even if I have to break the rules” (Disinhibition); and “I
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prefer friends who are unpredictable” (Boredom Susceptibility). The BSSS-4 uses a 5-point
Likert-type scale, anchored by “Strongly Disagree” to “Strongly Agree.” This four item
scale correlates highly (r=0.89) with the BSSS, which itself has been found to have strong
construct validity (Stephenson et al., 2003). In addition, it has been demonstrated to be both
valid and reliable in a national survey of adolescent drug use (Hornik et al., 2002). In the
current study, the four item scale came from a telephone survey, The National Annenberg
Survey of Youth (NASY), conducted by the Annenberg School of Public Policy’s Institute
for Adolescent Risk Communication (Romer, 2003). The only difference between this four
item scale and the BSSS-4 was that the items were presented in a 4 point Likert-type scale
ranging from 0 (“Strongly Disagree”) to 3 (“Strongly Agree”). The total score ranged from 0
to 12. In our study, the internal reliability coefficient for the sensation seeking scale was
high (Cronbach’s alpha=0.75). There is no established cutoff point for the BSSS-4. To allow
for the calculation of odds ratios, we dichotomized the sensation seeking scale by classifying
as high sensation seeking those students whose scores placed them in the highest quartile
(Q4); and as low sensation seeking those with scores in the lower three quartiles. The same
dichotomization has been used in previous epidemiological studies of novelty seeking
(Fergusson et al., 2000). The cutoff point of >8 established using this method also coincided
with one standard deviation above the mean, based on our sample’s distribution of scores
(Mean=5.84; SD=2.95).

Depression—The Beck Depression Inventory (BDI-IA; Beck and Steer, 1993) contains 21
items that assess cognitive, behavioral, affective, and somatic components of depression.
Loss of libido was not assessed. The responses for each question range from 0 (symptom is
not present) to 3 (symptom is severe). The BDI has been used in >200 studies, and has
demonstrated good reliability (Strober et al., 1981, Teri, 1982) and validity (Roberts et al.,
1991) for use with an adolescent sample. For the total score, the suicidal ideation question
was omitted lowering the maximum score to 57; therefore the cutoff point for depressed
versus not depressed was adjusted from 16 to 15, as recommended to detect possible
depression in normal populations (Beck and Steer, 1993).

Substance use problems—The Drug Use Screening Inventory (DUSI) (Tarter, 1990,
Tarter and Hegedus, 1991, Tarter et al., 1992) is designed to screen for alcohol or drug use
and problems among teenagers and has demonstrated good reliability, discriminate validity,
and sensitivity and has published normative cutoff scores (Kirisci et al., 1995, Kirisci et al.,
1994, Tarter et al., 1994, Tarter et al., 1997, Tarter et al., 1992, Tarter et al., 1995). A total
score combines all 15 items from the substance use scale (assessing the degree of
involvement and severity of consequences from alcohol and drug use), three alcohol or drug
items on the school performance adjustment scale, and one additional aggression item
assessing the clinically predictive problem of breaking things or getting into fights while
under the influence of alcohol or drugs (Shaffer et al., 1996). A cutoff point of ≥5 was used
to dichotomize scores based on the recommended cutoff points, roughly corresponding to
10% of the sample (Kirisci et al., 1995).

Suicidal ideation—Suicidal ideation was assessed by the 15-item Suicidal Ideation
Questionnaire (SIQ-JR), and the suicide item on the BDI-IA. The SIQ-JR is designed for
large-scale, school based screening of adolescents (Reynolds, 1988). The 15-item
questionnaire uses a seven-point Likert-type scale, ranging from 0 (“I never had this
thought”) to 6 (“This thought was in my mind almost every day”), assessing the frequency
of specific suicidal thoughts during the past month. It assesses a wide range of thoughts
related to death and dying, passive and active suicidal ideation, and suicidal intent. The SIQ-
JR has demonstrated criterion validity (King et al., 1993, Reynolds, 1990, Reynolds and
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Mazza, 1999) construct validity in clinical samples (King et al., 1993, King et al., 1997), and
predictive validity (Keane et al., 1996).

Suicidal ideation was considered “serious suicidal ideation” if the adolescent scored 31 or
higher on the SIQ-JR, scored 5 or 6 on two or more of the six ‘‘critical’’ SIQ-JR items
(Reynolds, 1988), or responded with either of the two most serious response options of the
BDI suicide item.

Suicide attempt history—Seven questions asking about lifetime and recent suicide
attempts were derived from the depression module of the Diagnostic Interview Schedule for
Children (DISC; Shaffer et al., 2000) and an earlier suicide screen (Shaffer et al., 2004).
These items have demonstrated good construct validity (Gould et al., 1998, Shaffer et al.,
2004). The questions inquired about the occurrence and details of lifetime and recent suicide
attempts. The adolescent was considered to have an attempt history if he or she reported any
past attempt, regardless of timing, injury, or medical attention, because there is no evidence
that injury or need for medical attention is a clear indication of severity of attempts among
adolescents.

2.3.Data Analysis
A series of logistic regression analyses was utilized to explore whether sensation seeking
was associated with demographic variables (gender, age and grade). Ethnicity was not
included because of sampling limitations. Sensation seeking was regressed on each of the
demographic variables separately. “Grade” was recoded as dummy variable with “9th grade”
as the reference category. “Age” was used as a continuous variable.

A second series of logistic regression analyses was conducted to determine whether
sensation seeking was significantly associated with clinical variables: depression, substance
use problems, serious suicidal ideation and suicide attempts, adjusting for the demographic
variables that were found to be significantly associated with sensation seeking.

Next we assessed whether an interaction between sensation seeking and the significant
demographic variables exists for depression, substance use problems, serious suicidal
ideation and suicide attempts.

Another series of logistic regression analyses was conducted to find out whether sensation
seeking was independently associated with serious suicidal ideation and suicide attempts
adjusting separately for depression or substance use problems, in addition to the significant
demographic variables.

Lastly, we explored whether depression and substance use problems interacted with
sensation seeking in its association with serious suicidal ideation or suicide attempts.

The primary sampling unit was school and the secondary sampling unit was student within
school. Thus, we first examined the extent of within-school clustering to determine whether
this clustering variable warranted inclusion in the analyses. The sample clusters (school) had
little impact on the outcomes (suicide attempt history, serious suicidal ideation, depression
symptoms, substance use problems) or the independent variable (sensation seeking), as
indicated by the intraclass coefficients, which were all close to zero. Therefore, the use of
mixed effects linear models to account for the clustering variable of school was unnecessary.
School was included as a covariate in all analyses.
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Sixteen students with more than 1 item missing in the BSSS-4 were excluded from the
analyses. If only one item was missing, the score was estimated based on the average of the
other three items of the scale.

The analyses were conducted with the SPSS software package, version 18. The results were
considered significant at α<0.05.

3. Results
3.1.Sensation seeking and demographics

In the logistic regression analyses, a small effect was found for gender when controlling for
schools, with boys scoring significantly higher in sensation seeking than girls (Table 1).
Sensation seeking was not significantly associated with grade or age. Subsequently, the
regression analyses were adjusted only for gender.

3.2.Association of sensation seeking with the clinical variables
A total of 11.9% of the sample met the clinical cutoff on the BDI-IA. There was a
significant association between sensation seeking and depressive symptoms (Table 2).
Specifically, students in the high sensation seeking group were almost 3 times more likely to
be depressed than those in the low sensation seeking group.

A total of 7.0% of the students reported having substance use problems in the past four
weeks. There was a significant association between sensation seeking and substance use
problems (Table 2). Specifically, students in the high sensation seeking group were 3 times
more likely to report substance use problems than those in the low sensation seeking group.

Approximately 3.7% of the students endorsed serious suicidal ideation in the past four
weeks. Students in the high sensation seeking group were at significantly higher risk for
endorsing serious suicidal ideation (Table 2), such that high sensation seekers were 3.4 times
more likely to endorse serious suicidal ideation in the past four weeks than the students in
the low sensation seeking group.

Four percent of the participants indicated that they had made least one suicide attempt in
their lifetime. Sensation seeking was associated with elevated risk for having engaged in a
suicide attempt (Table 2). Students in the high sensation seeking group were almost 3.5
times more likely to have an attempt history than those in the low sensation seeking group.

3.3. Interaction effects between sensation seeking and gender in the clinical variables
With regard to gender, there were no statistically significant interaction effects with
sensation seeking in the logistic regression model with any of the outcomes: depressive
symptoms (β(s.e.)=0.29(0.30), p>0.05), substance use problems (β(s.e.)=−0.16(0.36),
p>0.05), serious suicidal ideation (β(s.e.)=−0.29(0.48), p>0.05), or suicide attempts (β(s.e.)=
−0.37(0.49), p>0.05). Thus, the odds ratios are the same for girls and boys with regard to the
suicidal behaviors and psychiatric symptoms.

3.4. Association of sensation seeking with serious suicidal ideation and suicide attempts,
adjusting for depression and substance use problems, separately

After controlling for depression, the associations of sensation seeking with both serious
suicidal ideation and suicide attempts remained statistically significant (Table 2), such that
students in the high sensation seeking group were 1.7 times more likely to endorse current
serious suicidal ideation and 2 times more likely to have made a suicide attempt in their
lifetimes than those in the low sensation seeking group.
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When controlling for substance use problems, the associations of sensation seeking with
both suicidal behaviors were statistically significant (Table 2). Students in the high sensation
seeking group were nearly 3 times more likely to endorse current serious suicidal ideation
and to have made a suicide attempt in their lifetimes than those in the low sensation seeking
group.

3.5. Interaction effects between sensation seeking and depression in suicidal behavior
Sensation seeking did not significantly interact with depression in its association with
serious suicidal ideation (β(s.e.)=−0.31(0.66), p>0.05). In the non-depressed group, the
percentage of students who reported serious suicidal ideation was 0.6% and 1.3% for the
low and high sensation seeking groups, respectively. In the depressed group, the percentage
of students who reported serious suicidal ideation was 22.5% and 31.8% for the low and
high sensation seeking groups, respectively.

Similarly, sensation seeking did not significantly interact with depression in its association
with suicide attempt history (β(s.e.)=−0.70(0.49), p>0.05). In the non-depressed group, the
percentage of students who reported suicide attempts was 1.3% and 3.6% for the low and
high sensation seeking groups, respectively. In the depressed group, the percentage of
students who reported suicide attempts was 19.2% and 26.1% for the low and high sensation
seeking groups, respectively.

3.6. Interaction effects between sensation seeking and substance use problems in suicidal
behavior

Sensation seeking did not significantly interact with substance use problems in its
association with serious suicidal ideation (β(s.e.)=−0.72(0.55), p>0.05). In the group without
substance use problems, the percentage of students who reported serious suicidal ideation
was 2.2% and 6.6% for the low and high sensation seeking groups, respectively. In the
group with substance use problems, the percentage of students who reported serious suicidal
ideation was 12.0% and 16.9% in the low and high sensation seeking groups, respectively.

Sensation seeking did significantly interact with substance use problems in its association
with suicide attempt history (β(s.e.)=−1.06(0.52), p<0.05). In the group without substance
use problems, the percentage of students who reported suicide attempts was 2.3% and 7.1%
for the low and high sensation seeking groups, respectively. In the group with substance use
problems, the percentage of students who reported suicide attempts was 17.2% and 18.6%
for the low and high sensation seeking groups, respectively. The association between suicide
attempt history and sensation seeking was statistically significant only in the group of
students without substance use problems (OR=3.90(95%), CI:2.26–6.71), and not in the
group of students with substance use problems (OR=1.16(95%), CI:0.45–2.95).

4. Discussion
The aim of the present study was to clarify the relationship of sensation seeking to
depression and suicidal behavior in adolescence, using data gathered from 2189 adolescents
from 6 high schools in New York State who participated in a school-based suicide screening
program. Three major findings emerged. First, a positive association between sensation
seeking and depressive symptoms was found. Second, high levels of sensation seeking
significantly increased the risk of current suicidal ideation and lifetime suicide attempts
independently of current depressive symptoms and substance use problems. Third, an
interaction emerged between high levels of sensation seeking and substance use problems,
with a significant association of high sensation seeking with suicide attempts in the group of
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students without substance use problems. We found no significant interaction between
sensation seeking and depression or between sensation seeking and gender.

A positive association between sensation seeking and depression in adolescents has not been
reported elsewhere, and may be unexpected in light of the consistent association between
novelty seeking and externalizing rather than internalizing disorders. Depression is known to
express itself differently in adolescents compared with adults (Kaufman et al., 2001, Mueller
and Orvaschel, 1997). Adolescents tend to report their mood as irritable or bored rather than
depressed (Crowe et al., 2006), and adolescent depression manifests with greater
comorbidity, especially with anxiety disorders, disruptive behaviors, drug abuse problems,
other risk-taking behaviors (Angold and Costello, 1993, Fergusson and Woodward, 2002,
Ginicola, 2007, Rohde et al., 1991, Testa and Steinberg, 2010). Moreover, onset of
depression during childhood and young adolescence increases the risk of a subsequent
transition into the bipolar spectrum (Geller et al., 1994, Geller et al., 2001). Bipolar
disorders are associated with high suicide risk (Kelly et al., 2002, Lewinsohn et al., 1995),
and with higher levels of novelty seeking and impulsivity in adolescents (Gilbert et al.,
2011, Nandagopal et al., 2011, Olvera et al., 2009, Tillman et al., 2003).

In our sample, adolescents with depressive symptoms and high sensation seeking showed
the highest rates of suicidal ideation and suicide attempts. The conjunction between
sensation seeking, depression and suicidal behavior might be understood as signaling an
underlying “temperamental dysregulation,” which usually manifests at a subclinical level
and is considered a marker for bipolarity (Akiskal, 1995, Akiskal et al., 2003, Kochman et
al., 2005). Further exploration of the role of sensation seeking among depressed adolescents
as a potential indicator of emergent bipolarity is warranted.

It is notable that the association of sensation seeking with suicidal ideation and suicide
attempts remained significant when controlling for depressive symptoms. This finding is
consistent with research linking novelty seeking and impulsivity with higher risk of suicidal
behavior after controlling for depression (Fergusson et al., 2000, McGirr et al., 2008). The
independent association of sensation seeking with suicide attempts might be understood
within the framework of the Interpersonal Psychological Theory of Suicide (Joiner, 2005,
Ribeiro and Joiner, 2009, Smith and Cukrowicz, 2010). According to this theory, to attempt
suicide a person has to have the “acquired capability for suicide” as well as the desire to die.
This capability is a condition involving a heightened degree of fearlessness and pain
insensitivity such that the pain and fear entailed by a suicide attempt no longer function as
deterrents; it is acquired through “repeated exposure and habituation to painful, fearsome
and otherwise provocative events, …” (Joiner et al., 2009).

High sensation seekers tend to be exposed to variety of intense, provocative, and dangerous
situations, and suffer from a high rate of accidental injuries (Arnett, 2002, O'Jile et al., 2004,
Osborn et al., 2009). Repeated engagement in high risk activities may result in a progressive
habituation to fear and physiological pain, and, over time, “in a higher tolerance for pain and
a sense of fearlessness in the face of death” (Joiner et al., 2009). However, this model does
not seem able to account for the association we also found between high levels of sensation
seeking and increased risk of suicidal ideation.

Our finding regarding substance use extends a previously published finding (Bolognini et
al., 2002) that sensation seeking contributes to the risk of suicide attempts over and above
the contribution of drug abuse. We similarly found a significant association between
sensation seeking and both suicidal ideation and suicide attempts when controlling for
substance use problems; however, when we explored the interaction effect, substance use
problems moderated the association between sensation seeking and suicide attempts, such
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that the association was only significant in the group without substance use problems. This
result contradicts the findings of a study of sensation seeking, alcohol/drug use, and risky
sexual behavior, in which investigators found that “the personality dimension of sensation
seeking increased the positive situational effects of both alcohol and drug use prior to sex on
frequency of unprotected sex with partners” (Newcomb et al., 2011). We likewise would
have expected to find a cumulatively greater risk of suicidal behavior in the group with both
high sensation seeking and substance use problems. We interpret our finding as indicating
that in the case of suicidal behavior, substance use problems and high levels of sensation
seeking may play parallel roles in promoting behavioral disinhibition; in other words, their
contributions to suicide risk may be overlapping rather than additive. Gould (1998) found
that substance abuse/dependence independently differentiated suicide attempters from
ideators in a sample of 1285 youth ages 9–17. It may be that in adolescents with substance
use problems, substance use facilitates the acquisition of the capability for suicide, while in
adolescents without substance use problems, high levels of sensation seeking fill the same
role, although to a somewhat lesser degree.

4.1.Limitations
The selection of schools was constrained by the design of our earlier study (Gould et al.,
2005). The schools were suburban and predominantly white, limiting the generalizability of
our findings to urban and more ethnically or socioeconomically diverse populations. The
participation rate was low, as is common in suicide-screening protocols (Shaffer et al.,
2004). Although there were no significant differences between participants and
nonparticipants in demographic factors (e.g., sex, grade level, ethnicity), we were unable to
assess differences in clinical factors (e.g., risk status, BDI-IA and SIQ-JR scores). In
addition, in our study we only included students who completed both days of the screening
program. Those who did not complete the second day were slightly older and reported
significantly more substance use problems; no other differences were found. Given the low
rates of non-white students, we have not considered differences by ethnicity.

Additionally, there are other constructs which may have implications both for sensation
seeking and for suicidal behavior, such as conduct disorder, ADHD, bipolar disorders, and
borderline personality disorder, that we did not assess and therefore could not control for. It
would be useful in a future study to assess a wider range of psychiatric problems in order to
clarify the nature of the association between sensation seeking and depression.

4.2.Clinical implications
Although high levels of sensation seeking contribute to adolescent suicide risk, this
contribution is relatively small, with substance use problems and depression remaining the
more significant risk factors. However, in light of the independent effect of sensation
seeking on the risk of suicide attempts when controlling for depression, and in light of the
particular risk conferred by sensation seeking on adolescents without substance use
problems, we believe that it would be advisable to include a sensation seeking measure in
screens for adolescent suicide risk, to facilitate detection of this additional risk factor. Our
findings may also have implications for the development of youth suicide prevention
strategies beyond screening. A school-based, personality-targeted intervention incorporating
psycho-education, motivational interviewing and cognitive behavioral elements aimed at
challenging personality-specific cognitive distortions has been demonstrated effective in
reducing adolescent binge drinking and problem drinking (Conrod et al., 2010, Conrod et
al., 2006, O'Leary-Barrett et al., 2010), with particularly strong results among students with
high sensation seeking compared to those with high impulsivity, negative thinking or
anxiety sensitivity (Conrod et al., 2008). In light of our findings, we would recommend that
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suicidal ideation and suicide attempts be included as outcomes in future trials of personality
targeted interventions.
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