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Abstract

The present study examined the interaction between early life stress and 5-HTT genotypes in
predicting two risk factors for suicidal behavior — the brooding subtype of rumination and
impulsivity, in the form of negative urgency — over time. Furthermore, we examined early life
stress, brooding, and impulsivity as predictors of suicidal ideation over time. Participants with and
without a history of early life stress were genotyped for the 5-HTTLPR polymorphism and
completed assessments assessing brooding and negative urgency at baseline and 6-month follow
up. Early life emotional abuse was associated with negative urgency at follow-up. We found an
indirect effect of early life emotional abuse on negative urgency through brooding among
individuals with 5-HTT low expressing genotypes but not among individuals with 5-HTT high
expressing genotypes. Further, a logistic regression analysis revealed that negative urgency was
associated with higher odds (O.R. = 16.2) of reporting suicide ideation (versus no ideation) at
follow-up. Our findings suggest that brooding and negative urgency may result from the
interaction between early life emotional abuse and 5-HTT low expressing genotypes. Further
research is necessary to understand how early life stress interacts with 5-HTT genotypes to confer
risk for suicidal behavior through psychological mechanisms.
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1. Introduction

Early life stress puts people at risk for various forms of psychopathology, including but not
limited to post-traumatic stress disorder, panic disorder, obsessive-compulsive disorder,
depression, and suicidal behavior (Santa Mina and Gallop, 1998; Yen et al., 2009; Wang et
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al., 2012; Carr et al., 2013). The extent to which it does so depends on a variety of factors,
ranging from altered neurobiological functioning to maladaptive cognitive and behavioral
responses to stress (Yang and Clum, 2000; Johnson et al., 2002; Caspi et al., 2003).
Vulnerability to the effects of stress on cognition, affect, and suicidal behavior is impacted
by genetic factors — specifically serotonin transporter (5-HTT) genotypes (Courtet et al.,
2001; Antypa and Van der Does, 2010; Karg et al., 2011). However, the cognitive
mechanisms through which stress affects risk for suicidal behavior, along with the
moderating role of serotonin transporter genotypes, remain to be elucidated. The present
pilot study sought to examine the interaction between early life stress and 5-HTT genotypes
in predicting two risk factors for suicidal behavior — the brooding subtype of rumination and
impulsivity, in the form of negative urgency — over time. Furthermore, this study sought to
examine early life stress, ruminative subtypes, and impulsivity as predictors of suicide
ideation over time.

1.1. Brooding, Negative Urgency, and Risk for Suicidal Behavior

Brooding rumination — a form of perseverative thinking that involves a passive dwelling on
the reasons for one’s negative mood — has been found to be associated with depressive
symptoms and suicide ideation, both concurrently and over time (Treynor et al., 2003; Chan
et al., 2009; Miranda et al., 2013a; Miranda et al., 2013b). Previous research also suggests an
association between early life stress and brooding. One study found that brooding partially
explained the relationship between early life emotional abuse and current depressive
symptoms among college students (Raes and Hermans, 2008). Another study found that
brooding was associated with childhood emotional, physical, and sexual abuse among low-
income pregnant women (O’Mahen et al., 2015). Finally, a recent study found that brooding
and depressive symptoms partially explained the concurrent relationship between
posttraumatic stress symptoms and suicide ideation among college students (Polanco-Roman
et al., 2016). Thus, brooding may be one cognitive mechanism through which early life
stress confers risk for suicidal thoughts and behavior.

Recent research also suggests a relationship between brooding and impulsivity, in the form
of negative urgency (Valderrama et al., 2016). Negative urgency is a dimension of trait
impulsivity characterized by the tendency to act rashly in response to negative emotions
(Whiteside and Lynam, 2001; Cyders et al., 2007). Heterogeneity in measurement of
impulsivity has led researchers to focus on identifying precise components of impulsivity
that differentially predict psychopathology, with a recent meta-analysis suggesting negative
urgency as the dimension of impulsivity with the strongest association to various types of
psychopathology, including suicidal behavior (Berg et al., 2015). It is associated with
endorsement of painful and provocative experiences among college students and clinical
outpatients (Bender et al., 2011), with non-suicidal self-injury among adolescents and young
adults (Glenn and Klonsky, 2010; Lockwood et al., 2017), and with suicide ideation in cross-
sectional research with clinical and non-clinical samples (Johnson et al., 2017; Klonsky and
May, 2010). However, no previous research of which we are aware has examined the
association between negative urgency and early life stress in the context of risk for suicide
ideation and/or behavior. We have previously suggested that brooding may increase risk for
suicidal behavior by depleting the cognitive resources necessary to keep from responding
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impulsively to negative emotions (Valderrama et al., 2016). One possible mechanism
through which early life stress may increase risk for suicidal behavior is through increases in
brooding, and subsequently, through negative urgency.

1.2. Serotonin Transporter Genotype in Risk for Suicidal Behavior

Previous research has implicated abnormal serotonin functioning in mood disorders and
suicidal behavior (Mann, 1999). Much of the research establishing an association between
serotonin dysfunction, depression, and suicidal behavior has focused on the serotonin
transporter (5-HTT) gene, whose promoter region is known as the 5-HTT gene-linked
polymorphic region (5-HTTLPR). Genotypic variants of 5-HTTLPR include short and long
forms (Helis et al., 1996). The short allele has been associated with abnormal and decreased
serotonergic functioning, including lower serotonin reuptake (Karg et al., 2011).

A previous study found that the short allele of the 5-HTTLPR was most common in a group
of previous violent suicide attempters with a history of major depressive disorder compared
to those without major depression, but there were no differences among non-suicide-
attempters with and without a history of major depression (Courtet et al., 2001). The short
allele may thus relate to other variables that confer risk for depressive symptoms and
suicidal behavior. Indeed, childhood maltreatment between ages 3 and 11 has been found to
be associated with increased rates of major depression at ages 18-26; and number of
stressful life events between ages 21 and 26 has been found to be associated with increased
rate of major depression and increased probability of suicide ideation or an attempt at age
26. These associations are stronger among individuals possessing 5-HTT low expressing
genotypes (one or two copies of the short allele) than 5-HTT high expressing genotypes (two
copies of the long allele) (Caspi et al., 2003). Thus, 5-HTT genotypes may interact with
stressful life events to moderate the association between stress and depression and/or
suicidal behavior. Indeed, a meta-analysis of 54 studies reported the short allele to be
significantly associated with increased stress sensitivity and subsequent greater likelihood of
developing depression (Karg et al., 2011). Moreover, the short allele has been associated
with other risk factors for suicidal behavior, including biased information processing,
neuroticism, and HPA axis hyperactivity (Gonda et al., 2009; Pergamin-Hight et al., 2012;
Miller et al., 2013).

Some research has also indicated a relationship between low 5-HTT binding and impulsivity
among previous suicide attempters (Courtet et al., 2004; Lindstrom et al., 2004), while other
research has indicated no relationship (Baca Garcia et al., 2004). However, previous suicide
attempters with 5-HTT low expressing genotypes have been found to be significantly more
likely to reattempt suicide during a one-year follow up than individuals with 5-HTT high
expressing genotypes (Courtet et al., 2004). Notably, these studies did not assess
environmental influences, such as early life stress, nor examine specific dimensions of
impulsivity. Finally, a study with college students found that there was a positive association
between childhood adversity and impulsivity among individuals with 5-HTT low expressing
genotypes but not among those with 5-HTT high expressing genotypes. This was only the
case for forms of impulsivity involving the pervasive influence of feelings on one’s
orientation towards the world and for impulsivity involving the tendency for emotions to

Psychiatry Res. Author manuscript; available in PMC 2018 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Valderrama and Miranda Page 4

influence actions, but not for impulsivity that was not related to emotion (Carver et el.,
2011).

Taken together, evidence suggests that early life stress may interact with 5-HTT low
expressing genotypes to confer risk for future suicidal behavior. However, whether brooding
and negative urgency are mechanisms through which early life stress interacts with 5-HTT
genotypes to predict suicidal behavior is unclear. The present study sought to examine
whether early life stress would predict negative urgency through brooding, and whether this
effect would be moderated by 5-HTT genotypes. Further, we examined whether self-
reported early life stress, brooding, and negative urgency would predict suicide ideation over
time.

2. Methods

2.1. Subjects

Fifty undergraduates (44 females), ages 18-27 (M= 19.1, SD = 3.28), with and without a
history of early life stress, were selected from a larger sample of 452 undergraduates (Mage =
19.0, SD = 3.3) that completed an initial survey that screened for early life stress, suicide
ideation, and lifetime suicide attempt history 6 months beforehand (as part of a research
participation requirement in their introductory psychology course). The racial/ethnic
composition of the sample was 46% Asian, 23% Latino/a, 16% White, 6% Black, 9% of
other ethnicities and was representative of the larger sample from which it was recruited.

2.2. Procedures

Participants completed initial surveys assessing early life stress, impulsivity, rumination,
suicide attempt history, and suicide ideation online. To compare individuals with and
without a history of early life stress, an approximately equal number of individuals with high
(n=24) and low (= 26) early life stress scores (see below) were invited to complete self-
report measures assessing impulsivity, rumination, and suicide ideation in person six months
later. Further, saliva samples were collected to indicate which 5-HTTLPR polymorphism
individuals possessed. Participants received a $20 gift card for their participation. Written
informed consent was obtained from all participants at the beginning of the study session.
Note that any participant that endorsed recent/current ideation or a suicide attempt history
received an e-mail from the PI (JV) that provided contact information for the college
counseling center as well as the lab telephone number in case the participant chose to inquire
about other resources outside of the counseling center. All procedures received full-board
approval by an Institutional Review Board.

2.3. Measures

2.3.1. Early Life Stress—The Early Trauma Inventory — Self Report-Short Form Revised
(ETISR-SF) (Bremner et al., 2000), administered at baseline, is a self-report questionnaire
that assesses physical, emotional, sexual, and other trauma experienced before the age of 18.
Sample items include: “Did you experience the divorce or separation of your parents?”,
“Were you often put down or ridiculed?” The ETISR-SF has been shown to have both good
internal consistency reliability and validity (Bremner et al., 2000). Cronbach’s alpha was
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0.56, 0.73, 0.78, and 0.63 for general physical trauma, physical punishment, emotional
abuse, and sexual abuse, respectively.

Participants were divided into those with high versus low ETISR-SF scores, based on an
analysis of the 452 participants who completed the initial survey and from which the current
sample was recruited. High ETISR-SF scores were those at or higher than 12, or 1 SD above
the mean (7.45), and low/average scores were those below 12.

2.3.2. Suicide Attempt History and Recent Suicide ldeation—The Suicidal
Behavior Screening (SBS), a self-report tool used to screen for history of suicide attempts
and recent suicide ideation, was administered at baseline and follow up. Suicide attempt
history was determined by the question, “Have you ever, in your whole life, tried to kill
yourself or made a suicide attempt?” Suicide ideation was determined by the question, “In
the past 6 months, have you thought about killing yourself?” Seventeen out of 50
participants reported suicide ideation at baseline, and 13 participants reported suicide
ideation at follow up (of the 13 reporting ideation at follow up, 8 had reported ideation at
baseline). Twelve participants reported a lifetime suicide attempt history at baseline, and 13
participants (26%) reported a lifetime suicide attempt history at follow up (including the 12
individuals that had previously reported a suicide attempt at baseline).

2.3.3. Rumination—The brooding and reflection subscales of the Ruminative Responses
Scale (RRS) (Nolen-Hoeksema et al., 1999) were used to assess rumination at baseline and
follow up. The brooding subscale, consisting of 5 items, assesses the tendency to passively
dwell on the reasons for a person’s negative mood. The reflection subscale, consisting of 5
items, assesses the tendency to actively engage in cognitive problem solving in an effort to
improve one’s mood. Cronbach’s alphas at baseline were .82 and .76 for brooding and
reflection, respectively, and at follow up were 0.80 and 0.78 for brooding and reflection,
respectively.

2.3.4. Negative Urgency—Negative urgency was assessed at baseline and follow up via a
shortened version of the UPPS Impulsive Behavior Scale (UPPS) (Whiteside and Lynam,
2001). The UPPS is a 45-item scale that assesses impulsivity across four different
dimensions: lack of premeditation (i.e., not thinking through the consequences of one’s
actions), negative urgency (i.e., the tendency to act rashly under conditions of negative
affect), sensation seeking (i.e., the tendency to seek excitement), and lack of perseverance
(i.e., not following through with a task). We used a shortened version of the form, developed
by Glenn and Klonsky (2010), consisting of 16 items — four items from each impulsivity
dimension that had the highest item-total correlations in the initial study (Whiteside and
Lynam, 2001). Cronbach’s alphas at baseline were 0.75, 0.75, 0.78, and 0.73 for lack of
premeditation, negative urgency, sensation seeking, and lack of perseverance, respectively,
and at follow up were 0.86, 0.79, 0.86, and 0.82 for lack of premeditation, negative urgency,
sensation seeking, and lack of perseverance, respectively.

2.3.5 5-HTTLPR Genotyping—Saliva samples were collected and sent to DNA Genotek
for DNA extraction and genotyping. DNA was extracted from 700uL of saliva for
genotyping one Single Nucleotide Polymorphism (SNP); rs25531, and the long versus short
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5-HTTLPR polymorphism, both found in the SLC6A4 gene. The SLC6A4 gene encodes the
serotonin transporter (5-HTT) responsible for terminating the action of serotonin in the
synaptic cleft and reuptaking serotonin to the presynaptic neuron. Quality checks, including
PicoGreen analysis, Nandrop A260/280 absorbance readings, and agarose gel
electrophoresis, were completed for each sample. One sample was not analyzed due to
insufficient DNA yield. 5-HTTLPR genotypes using the rs25531 full genotype (triallelic)
coding for lower (SA/LG, SA/SA, LG/LG) or higher (LA/LA, LA/LG, SA/LA) expressing
5-HTT genotypes was investigated (Hu et al., 2006; Zalsman et al., 2006).

2.4 Data Analysis

Relationships among study variables at times 1 and 2 were examined by computing bivariate
correlations. Independent-samples t-tests were conducted to examine differences between
the two early life stress groups at baseline (Low/Average versus High) on study measures
and to examine differences between suicide ideators and non-ideators at 6-month follow up.
Mediation and moderated mediation analyses were conducted via the PROCESS Procedure
for SPSS (Hayes, 2013). Mediation may be tested when a predictor (early life stress) relates
to a mediator (brooding) and the mediator (brooding) relates to an outcome variable
(negative urgency). A relation between the predictor (early life stress) and outcome (negative
urgency) may or may not be present (MacKinnon et al., 2002). Mediation was examined
using model 4 of the PROCESS Procedure for SPSS. Moderated mediation conditional
direct effects were estimated using model 8 of the PROCESS procedure (Hayes, 2012), and
conditional indirect effects were tested using bias-corrected 95% confidence intervals,
calculated using a bootstrapping procedure (with 7= 1000 resamples). Conditional indirect
effects were considered statistically significant when their confidence intervals did not
include zero. Given that a higher proportion of individuals with a low expressing genotype
were Asian (7= 16; 64%), versus of other racial/ethnic groups (1= 9; 36%), Xz(l) =597, p
< 0.05, analyses adjusted for race/ethnicity (Asian versus Other). Finally, a logistic
regression analysis was performed to assess the effects of early life stress, brooding, negative
urgency, and suicide ideation at baseline on the likelihood of ideation at follow up.

3. Results

3.1. Relationship between Early Life Stress, Rumination, and Impulsivity at Baseline

Correlations between early life stress and primary study measures at baseline and follow up
are shown in Table 1. The early life stress subscale of emotional abuse was significantly and
positively associated with brooding at baseline and with negative urgency at follow up.
General trauma, physical punishment, and sexual abuse histories were not associated with
brooding, but general trauma and overall early life stress were associated with reflection.
Brooding (at baseline and follow up) was significantly and positively associated with
negative urgency but not with lack of premeditation, lack of perseverance, or sensation
seeking (at baseline and follow up). Reflection was not significantly associated with any of
the impulsivity subscales.

There were no statistically significant group differences on the study variables (brooding,
reflection, impulsivity subscales) at baseline or follow up.
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3.2. Examining Brooding as a Mediator of the Relationship between Early Life Stress and
Negative Urgency and the Moderating Role of 5-HTTLPR Genotypes

We examined whether brooding, in association with 5-HTT low expressing genotypes,
would mediate the relationship between early life emotional abuse at baseline and negative
urgency at follow up (Note that early life stress total scores did not predict brooding and
were thus not used in these analyses). We hypothesized that the relationship between early
life emotional abuse and negative urgency would be mediated by brooding among
individuals with the 5-HTT low expressing genotypes (/7= 25) and not among individuals
with the 5-HTT high expressing genotypes (/7= 24). There was an indirect effect of early life
emotional abuse on negative urgency through brooding (indirect effect = 0.05; 95% CI =
0.01-0.13).

We then examined whether this indirect relationship was moderated by the triallelic 5-
HTTLPR genotypes. We found an indirect effect of early life emotional abuse [indirect
effect = 0.08; 95% CI = 0.02 — 0.18] on negative urgency through brooding among
individuals with the 5-HTT low expressing genotypes (See Figure 1). However, we did not
find an indirect effect of early life emotional abuse [indirect effect = —0.004; 95% CI =
-0.09 - 0.06] on negative urgency through brooding among individuals with the 5-HTT high
expressing genotypes. Thus, 5-HTT low expressing genotypes moderated the indirect
relationship between early life emotional abuse and negative urgency though brooding
(Index of moderated mediation = —0.09; 95% CI = -0.22 — -0.01).

3.3. Suicide Ideation at 6-month follow-up

Recent ideators (as assessed at 6-month follow up) had significantly higher lack of
premeditation and negative urgency scores at follow up than did non-ideators (see Table 2).
No other significant differences between ideators and non-ideators were found on measures
of early life stress, rumination, and trait impulsivity. Furthermore, recent suicide ideators
with a previous suicide attempt history (7= 4) had significantly higher early life stress
scores (M= 15.50, SD = 3.11) than did recent ideators without a suicide attempt history (7=
9) (M=9.44, SD=3.81), {11) = 2.77, p< 0.05. No other significant differences were found
in measures of rumination and trait impulsivity among recent ideators with and without a
suicide attempt history.

We also examined the effects of early life stress, brooding, negative urgency, and suicide
ideation at baseline on suicide ideation at follow up. The logistic regression model explained
49.6% (Nagelkerke R2) of the variance in ideation and correctly classified 80% of cases.
Both negative urgency (v < 0.01) and ideation at baseline (p < 0.01) significantly contributed
to the model (see Table 3). Each unit increase in negative urgency was associated with 16.2
times higher odds of reporting suicide ideation at follow up, versus no ideation. Suicide
ideation at baseline was associated with 13.8 times higher odds of reporting suicide ideation
at follow up, versus no ideation. Brooding and early life stress were not significantly
associated with odds of suicide ideation at followup, after adjusting for baseline suicide
ideation.
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4. Discussion

The present study examined whether the relationship between early life stress and negative
urgency — through the brooding subtype of rumination — would be moderated by 5-HTTLPR
genotype variants. Early life emotional abuse was associated with brooding at baseline and
with negative urgency at 6-month follow up, and brooding was associated with negative
urgency (but not with lack of premeditation, lack of perseverance, or sensation seeking).
Further, we found an indirect effect of early life emotional abuse on negative urgency
through brooding for individuals possessing 5-HTT low expressing genotypes, but not for
individuals possessing 5-HTT high expressing genotypes. Finally, we found that negative
urgency predicted suicide ideation at 6-month follow up.

We found early life stress in the form of emotional abuse to be significantly and positively
associated with brooding, but not with reflection. This is in contrast with a previous finding
that early life emotional abuse was associated with both brooding and reflection among
college students (Raes and Hermans, 2008). However, it is consistent with other previous
research suggesting that while brooding, but not reflection, was associated with childhood
emotional, physical, and sexual abuse, only childhood emotional abuse prospectively
predicted brooding (O’Mahen, 2015). Early life emotional abuse proved to be unique among
the different aspects of early life stress in the present study, with respect to its association
with 5-HTT genotypes, brooding, and negative urgency.

These findings are also consistent with previous research linking low 5-HTT binding with
impulsivity (Lindstrém et al., 2004) and with suicidal behavior (Courtet et al., 2004) but
extends such research by examining the role of early life stress in this relationship and by
examining a specific dimension of impulsivity in the form of negative urgency. To our
knowledge, the present study is the first to reveal an association between early life stress and
negative urgency through brooding that is moderated by 5-HTTLPR — specifically, an
indirect relationship between early life emotional abuse and negative urgency via brooding
among individuals possessing 5-HTT low expressing genotypes. We found no such
relationships with the other forms of early life stress assessed in our study. Importantly,
higher negative urgency, not brooding, was significantly related to increased risk of suicide
ideation at follow-up, providing the first preliminary evidence of which we are aware that
negative urgency predicts suicide ideation over time. Our findings suggest that rumination,
in the form of brooding, and impulsivity, in the form of negative urgency, may result from
the interaction between early life emotional abuse and 5-HTT low expressing genotypes.
Moreover, 5-HTT high expressing genotypes may provide a buffer, such that early life
emotional abuse may have less of an impact on later emation regulation strategies. The
interaction between 5-HTT low expressing genotypes and early life stress has previously
been linked with depression, anxiety sensitivity, suicidal behavior, PTSD, smaller
hippocampal volume, and deficits in cognitive and emotional processing (Gibb et al., 2006;
Kaufman et al., 2006; Roy et al., 2007; Xie et al., 2009; Frodl et al., 2010; Owens et al.,
2012; Sharpley et al., 2014), and 5-HTT may interact with certain types of stress in relation
to outcomes such as history of depressive symptoms and suicide attempts (Gibb et al., 2006;
Grabe et al., 2012). The present pilot study extends such research by suggesting
psychological factors that may arise as a result of early life stress and that should be studied
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as potential mechanisms in the relationship between early life stress and risk for suicidal
ideation using a larger sample.

Consistent with previous research, our study found no direct relationship between 5-
HTTLPR allele groups and rumination (Beevers et al., 2009). However, a ruminative
cognitive style has previously been found to be associated with early life emotional abuse
and 5-HTT low expressing genotypes among young adults (Antypa and Van der Does,
2010). Interestingly, possessing a 5-HTT low expressing genotype is associated with
dysregulated neural activity in emotion regulatory circuits (Murphy et al., 2013; Outhred et
al., 2016). Such dysregulation has been associated with negatively biased information
processing that is more likely to occur when an individual has experienced early life stress
(Williams et al. 2009; Vrijsen et al., 2015). Attending toward negative information might
contribute to maladaptive cognitive and behavioral patterns in the form of brooding and
negative urgency. However, how exactly 5-HTT low expressing genotypes and early life
stress confer risk for negative psychological outcomes such as brooding or negative urgency
require further study, given numerous potential factors that may impact how people cope
with stress. Previous research has established the important role of serotonin in modulating
emotional behavior (Hariri and Holmes, 2006), but further research is necessary to
understand the relationship between specific types of early life stress, 5-HTT genotypes,
brooding, and negative urgency.

Some study limitations should be noted. First, the present sample was small and ethnically
heterogeneous, and thus, our genetic results may not extrapolate to a larger sample of
individuals. Indeed, 5-HTTLPR genotype and allele frequencies differ across ethnic
populations (Kunugi et al., 1997; Serretti et al., 2007). Second, the present sample was non-
clinical and primarily female, and thus, our results may not generalize to a clinical setting or
to males. Third, our measure of early life stress did not examine the exact year(s) in which
early life adversity occurred. Studies involving animal models of stress suggest that the
impact of stress depends on timing of the stressor during development (Parker et al., 2004;
Lyons et al., 2010). We could not assess how stress interacted with any potential critical time
periods of central nervous system, neuroendocrine system, behavioral, or cognitive
development. Relatedly, early life stress was self-reported in adulthood rather than examined
in childhood or adolescence, and this measure may thus be subject to self-report bias and not
an accurate indicator of abuse that occurred prior to adulthood. Additionally, given that
brooding and negative urgency are traits, the present research, which involved only a 6-
month follow-up period during adulthood, did not capture a time period in which one might
expect changes in brooding and negative urgency to develop in response to stress
experienced earlier in life. Future research should capture change over critical periods of
development associated with earlier stressors. Finally, limited statistical power prevented us
from having greater reliability in our logistic regression assessing suicide ideation at follow-
up. Limited statistical power further prevented us from testing a fuller meditational model
examining whether genotype would moderate an indirect relationship between early life
stress and suicide ideation through both brooding and negative urgency. This question should
be examined in future research with a larger sample and statistical models that adjust for
additional factors, such as depression, that were not measured in the present study.
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5. Concluding Comments

The present study suggests that early life emotional abuse contributes to negative urgency
via its relationship to brooding and low-expressing 5-HTT genotypes. These findings have
both clinical and research implications. Whether early life adversity — particularly emotional
abuse, has an impact on factors that increase risk for suicide ideation and behavior depends
on genotype, and clinical risk assessments should thus consider both. Further, cognitive
therapies should focus on reducing negative urgency in an effort to prevent suicidal behavior
in at-risk individuals. From a research perspective, future investigations should continue to
examine the relationship between serotonergic circuitry in corticolimbic structures, emotion
regulation, and epigenetic mechanisms.
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polymorphism
. Early life emotional abuse associated with negative urgency
. Indirect effect of early life emotional abuse on negative urgency through

brooding among 5-HTT low expressing genotypes
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Figure 1.

Early life emotional abuse does not predict negative urgency. Early life emotional abuse
significantly predicts brooding. There was an indirect effect of early life emotional abuse on
negative urgency through brooding for individuals possessing 5-HTT low expressing
genotypes. There was no indirect effect of early life emotional abuse on negative urgency
through brooding for individuals possessing 5-HTT high expressing genotypes (not shown;
indirect effect: —0.004 (0.04)). Values shown are unstandardized coefficients, with standard
errors in parentheses. *p< 0.05; ™ p< 0.01.
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Differences between Suicide Ideators and Non-Ideators (assessed at 6-month follow up) on Study Measures

Group

Current Suicide Ideators

Non-Ideators

(n=13) (n=37)

Measures M (SD) p d
ETI

ETI Total 11.31 (4.53) 10.78 (4.85) 074 0.1
RRS

BroodingZ* 14.92 (3.95) 12.16(380) <005 071

Reflection?* 14.08 (3.35) 1159(353) <005 072
UPPS-P SF Impulsivity Scale?

Lack of Premeditation ™™ 2.33(0.52) 1.69 (0.58) <001 116

Negative Urgency * 3.21(0.58) 272(072)  <0.05 0.75

Sensation Seeking 2.89 (0.88) 2.57 (0.86) 0.27 037

Lack of Perseverance 2.13 (0.64) 1.93 (0.62) 031 032

1 .

Measured at baseline
2

Measured at follow up
*

p<0.05

*ok

p<0.01
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Table 3

Logistic Regression Predicting Suicide Ideation at Follow up from Ideation, Early Life Stress, Negative
Urgency, and Brooding at Baseline

Predictor O.R. 95 % CI p

Baseline Ideation ™ 1381 1.87-101.60 <0.05

Early Life Stress 0.96 0.80-1.15 0.65

Negative Urgency ** 1620 234-11219 <001

Brooding 0.77 0.57-1.04 0.09

*
p<0.05;

Aok
p<0.01
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