
Interactive Effects of Cumulative Stress and Impulsivity on
Alcohol Consumption

Helen C. Fox, Keri L. Bergquist, Peihua Gu, and Rajita Sinha
Department of Psychiatry, Yale University School of Medicine, The Yale Stress Center, New
Haven, Connecticut

Abstract
Background—Alcohol addiction may reflect adaptations to stress, reward, and regulatory brain
systems. While extensive research has identified both stress and impulsivity as independent risk
factors for drinking, few studies have assessed the interactive relationship between stress and
impulsivity in terms of hazardous drinking within a community sample of regular drinkers.

Methods—One hundred and thirty regular drinkers (56M/74F) from the local community were
assessed for hazardous and harmful patterns of alcohol consumption using the Alcohol Use
Disorders Identification Test (AUDIT). All participants were also administered the Barratt
Impulsiveness Scale (BIS-11) as a measure of trait impulsivity and the Cumulative Stress/
Adversity Checklist (CSC) as a comprehensive measure of cumulative adverse life events.
Standard multiple regression models were used to ascertain the independent and interactive nature
of both overall stress and impulsivity as well as specific types of stress and impulsivity on
hazardous and harmful drinking.

Results—Recent life stress, cumulative traumatic stress, overall impulsivity, and nonplanning-
related impulsivity as well as cognitive and motor-related impulsivity were all independently
predictive of AUDIT scores. However, the interaction between cumulative stress and total
impulsivity scores accounted for a significant amount of the variance, indicating that a high to
moderate number of adverse events and a high trait impulsivity rating interacted to affect greater
AUDIT scores. The subscale of cumulative life trauma accounted for the most variance in AUDIT
scores among the stress and impulsivity subscales.

Conclusions—Findings highlight the interactive relationship between stress and impulsivity
with regard to hazardous drinking. The specific importance of cumulative traumatic stress as a
marker for problem drinking is also discussed.
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The influence of environmental factors such as stress and individual difference traits such as
impulsivity on the development and course of alcohol dependence are well established in
both human and animal literature (Evenden, 1999a; Sinha, 2008). Neuroadaptations to stress
systems have been shown to underlie the pathophysiology of alcohol, as well as stimulant,
opioid, and nicotine addiction (Fox and Sinha, 2009 for review). Well-established human
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models of addiction such as stress-coping (Wills and Shiffman, 1985) and relapse prevention
models (Marlatt and Gordon, 1985) have also presented problem drinking as a maladaptive
coping response to life stressors. In addition, both animal and human studies have shown
that impulsivity, in terms of impulsive choice and inhibitory failure, is also paramount to the
acquisition and escalation of alcohol and substance abuse (Perry and Carroll, 2008 for
review). Although both stress and impulsivity are independent risk factors for drinking, few
studies have investigated the nature of their interactive relationship in terms of harmful and
hazardous drinking patterns.

The interactive nature of stress regulatory mechanisms on drinking is highlighted by genetic
research investigating the impact on drinking of various levels of life adversity and genetic
markers implicated in regulatory behavior. For example, young adults exposed to high levels
of psychosocial adversity and carrying the long variant of the serotonin transporter gene
exhibit greater hazardous drinking compared with those carrying the short allele or not
exposed to high levels of adversity (Laucht et al., 2009). This serotonin transporter gene
polymorphism has also been shown to interact with rearing stress in nonhuman primates
(Barr et al., 2004) as well as stressful life events in adolescents and young adults (Covault et
al., 2007; Kaufman et al., 2007; Olsson et al., 2005) with regard to increased drinking
patterns and greater nonprescription dug use. While these studies have assessed genetic
markers linked to behaviors associated with impulsivity (Paaver et al., 2007; Wagner et al.,
2009), a more direct relationship between various aspects of subjective trait impulsivity and
cumulative life stress on problem drinking behaviors have not been evaluated within a local
community sample of volunteers.

Therefore, current study examines the relationship between various types of stress and
different aspects of impulsivity on alcohol use and alcohol-related problems as assessed by
the Alcohol Use Disorders Identification Test (AUDIT; Babor et al., 2001). Both
epidemiological and clinical research has indicated that recent life stress (Perkins, 1999;
Rutledge and Sher, 2001), cumulative adverse life events, including life traumas (Lloyd and
Turner, 2008; Turner and Lloyd, 2003), and traumatic life experiences (Breslau et al., 2003;
Reed et al., 2007) have all been positively associated with increases in drinking and
substance abuse. However, diverse types of stress may differentially affect biopsychological
markers associated with drinking vulnerability, showing certain stressors to be stronger
indicators of problem drinking than others. For example, while traumatic or enduring stress
has been associated with reduced cortisol response to stress exposure (Geracioti et al.,
2008), daily stress has been associated with increased cortisol activity (Brantley et al., 1988;
Roy et al., 2003;). Similarly, heart rate variability (HRV) and dopamine (DA)
neurotransmission have also been shown to differ with regard to whether stressors are acute
or chronic (Farah et al., 2004; Kalivas and Duffy, 1995; Lucas et al., 2004). In the current
study, we use a comprehensive cumulative stress measure adapted from Turner and
Wheaton (1995) to assess recent adverse life events as well as cumulative traumatic stress,
major life events, and chronic stress.

Similarly, impulsivity is a multidimensional construct (Evenden, 1999b; de Wit, 2009)
defined in the literature by a wide range of paradigms (Evenden, 1999a for review). In
general, however, behavioral studies have indicated that impulsive choice (or failure to
delay gratification) and response inhibition are most relevant to the transition from
controlled to compulsive drinking (Evenden, 1999a; Perry and Carroll, 2008; Rubio et al.,
2007). In the current study, we use the BIS-11 (Patton et al., 1995) a widely used and well
standardized measure of impulse control likely to provide a reliable subjective index of these
regulatory processes. While the Nonplanning subscale of the BIS has been associated with
performance on delayed discounting tests as both may reflect an insensitivity to future
gratification (de Wit et al., 2007), the Attention and Motor subscales have been shown to
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correlate with inhibitory control-related tasks including Go No Go and Trails B (Asahi et al.,
2004; Keilp et al., 2005; Spinella, 2007).

We therefore aim to assess the effects of life adversity and trait impulsivity on alcohol use
and alcohol-related problems, as measured by the AUDIT in a community sample.
Establishing the nature and relative contribution of both stress and impulsivity to at-risk
drinking within a community sample will help determine better tailored intervention
programs focused on prevention and the progression of alcohol abuse.

METHOD
Participants

Recruitment—One hundred and thirty individuals (56M/74F) were drawn from a
community sample in and around the New Haven area and recruited via advertisements
placed either on-line or in local newspapers and community centers. All participants were
recruited and screened for eligibility as part of the Human Subjects CORE of the Yale Stress
Center. Following initial phone screening and intake assessments, participants were filtered
into various human laboratory and imaging projects dependent upon specific criteria.
Demographic, stress, impulsivity, and alcohol use assessments were conducted as part of the
CORE battery of assessments for the Yale Stress Center studies.

Enrollment Eligibility—Eligibility was ascertained via an initial phone screen. All
participants had to be between the ages of 18 and 50 and able to read and write in English to
at least a sixth-grade level and meet stringent health requirements assessed by a research
nurse specialist. Participants were excluded if they met current criteria for any DSM-IVTR
psychiatric disorder or dependence criteria for any drug, with the exception of nicotine and
alcohol. However, any participant requiring alcohol detoxification was excluded.
Participants currently using prescription opiates, methadone, and medications for other acute
or chronic psychiatric or medical conditions were also excluded. All participants gave both
written and verbal informed consent, and the study was approved by the Human
Investigation Committee of the Yale University School of Medicine.

Procedure
Potential subjects completed an initial screening over the telephone to determine eligibility
based on inclusion/exclusion criteria. Following initial eligibility screening, participants
were scheduled two, 2-hour assessment and evaluation sessions conducted at the Yale Stress
Center at 2 Church Street South. During the first session, participants met with research
assistants to complete informed consent forms for both the current and subsequent studies as
well as complete medical, substance abuse, and psychiatric health assessments including the
Cornell Medical Index, the Structured Clinical Interview for the Diagnostic and Statistical
Manual (SCID; First et al., 1997), and a physical health assessment. During a subsequent
intake session, participants again met with the same research assistant to complete baseline
demographic questionnaires, measures of IQ (Shipley), alcohol use (AUDIT), stress (CSC),
and impulsivity (BIS-11). Following this, participants received a physical examination with
a research nurse specialist assessing cardiovascular, renal, hepatic, pancreatic,
hematopoietic, and thyroid function to ensure all participants were in good health. During
both appointments, subjects underwent breath alcohol testing and urine toxicology screens
to confirm self-report of alcohol and drug information.

Assessments
Alcohol Use Disorders Identification Test (AUDIT; Babor et al., 2001)—The
AUDIT is a 10-item screening instrument designed to identify drinking behaviors and
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distinguish between low-risk drinkers and individuals with hazardous and harmful patterns
of alcohol consumption to provide the appropriate intervention. Factor analysis has indicated
that the AUDIT loads onto two main factors (Donovan et al., 2006; Reinert and Allen,
2002); a consumption factor relating to drinking behaviors (Items 1 to 3; e.g., “How often do
you have six or more drinks on one occasion?” with item response: 0 = Never, 1 = Less than
monthly, 2 = Monthly, 3 = Weekly, 4 = Daily, or almost daily) the other relating to the
adverse consequences of drinking (Items 4 to 10; e.g., “Have you or someone else been
injured as a result of your drinking?” with item response: 0 = No, 2 = Yes, but not in the last
year, 3 = Yes, during the last year). While hazardous drinking is defined as a pattern of
alcohol consumption that increases the risk of harmful consequences, harmful use is defined
as alcohol use that results in physical, mental, and/or social consequences (WHO, 1992).
Decades of research has found the AUDIT to be an accurate measure of assessing risk of
alcohol problems across gender, age, and cultures (Allen et al., 1997; Saunders et al., 1993).
It has been found to correlate both with the Michigan Alcohol Screening Test (MAST)
(Bohn et al., 1995) and the CAGE (Hays et al., 1995) as well as future indicators of alcohol-
related problems (Claussen and Aasland, 1993). It has been found to have high test–retest
reliability (Daeppen et al., 2000) and internal consistency reliability (Ivis et al., 2000).

Barratt Impulsiveness Scale (BIS-11; Patton et al., 1995)—The BIS-11 is a 30-item
self-report questionnaire which provides a total score of general impulsivity, by summing
three nonoverlapping second-order subscales which demonstrate good reliability (Spinella,
2007). These comprise, Attentional Impulsivity (AI; instability of attention and decision
making), Motor Impulsivity (MI: acting without thinking), and Nonplanning Impulsivity
(NPI: inability to plan ahead). These subscales are comprised of 6 first-order factors:
attention (AI—I do not pay attention), motor (MI—I do things without thinking), self-
control (NPI—I plan trips well ahead of time), Cognitive Complexity (NPI—I like to think
about complex problems), Perseverance (MI—I can only think about one problem at a time),
and Cognitive Instability (AI—I have “racing” thoughts). The BIS-11 is widely used in both
research and clinical settings and is highly associated with many clinical disorders
characterized by impulsive behavior. These include substance abuse (Lane et al., 2007;
Lejuez et al., 2007), pathological gambling (Fuentes et al., 2006; Sáez-Abad and Bertolín-
Guillén, 2008), borderline personality disorder (Fossati et al., 2004), aggression (Houston et
al., 2003), and eating disorders (Nasser et al., 2004). The scale has also been associated with
both structural and functional neuroadaptations within the prefrontal cortex (Spinella, 2004;
for review). The BIS shows good test–retest reliability and demonstrates high convergent
validity with similar self-report measures including the Zuckerman Sensation-Seeking Scale,
the Eysenck Impulsiveness Scale, and the Behavioral Inhibition/Activation Scales (Stanford
et al., 2009). The BIS-11 uses a four-point Likert scale ranging from 1 (rarely/never) to 4
(almost always). Higher scores indicate higher levels of impulsiveness. Scores between 52
and 72 are within normal impulsivity limits (Stanford et al., 2009)

The Cumulative Stress/Adversity Checklist (CSC, Adapted from Turner and
Wheaton, 1995)—This 140-item event interview is a comprehensive measure of
cumulative adversity that covers major life and recent life events, life trauma, and chronic
stressors. Recent life events are also included. Recent Life Events: comprise a checklist of
33 items referring to discreet stressful events occurring in the previous 12 months. These are
broadly divided into items referring to exits from the social field (i.e., death, divorce,
relationships ending) and undesirable events both interpersonal and financial (i.e., being
attacked, financial crises, robberies). Major Life Events: this section includes 11 items
relating to social adversities, not typically violent in nature, but which differ from standard
life events because of their severity and potentially long-term consequences (Turner and
Lloyd, 2003). Examples of items are parental divorce and failing a grade in school. Life

Fox et al. Page 4

Alcohol Clin Exp Res. Author manuscript; available in PMC 2013 June 08.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Traumas: this section comprises 34 items relating to life trauma, witnessed violence, and
traumatic news. Life trauma includes events that imply force or coercion and include
physical, emotional, and/or sexual abuse, including rape and being injured with a weapon.
Witnessed violence contains items which involve being present in dangerous or upsetting
situations, such as seeing some get shot or attacked with a weapon. Traumatic news is
comprised of items which involve not being present, but rather hearing news about someone
else being killed, abused, or injured. Chronic Life events: this section comprises 62 items
relating to continuous stressors or ongoing life problems. Items refer to longer-term inter-
personal, social, and financial relationships and responsibilities including work and home
environment and relationships with family and significant others. In all cases, a higher score
relates to a higher number of stressful events.

Statistical Analyses
All analyses were conducted using SAS software (version 9.1; SAS Institute, Cary, NC). To
test the separate and interactive effects of cumulative stress and impulsivity and their
subscales on the AUDIT score, we conducted three multiple regression analyses. In all
regression equations, the AUDIT total score was the dependent variable.

In the initial regression model, we conducted a series of individual linear regressions using
total Stress, total Impulsivity and all component sub-scales (i.e., nonplanning, cognitive,
motor, cumulative chronic life stress, cumulative major life stress, cumulative traumatic
stress, and recent life stress) as predictors to identify independent contribution of each on the
AUDIT scores.

In the second regression model, Stress (total CSC score), Impulsivity (total BIS score), and
the Stress × Impulsivity interaction term were all entered as predictor variables. A standard
regression procedure was used.

In the third regression model, all significant stress and impulsivity subscales (from the
independent regressions in Model 1) were entered simultaneously into the model to identify
the most robust predictor(s) of hazardous and harmful drinking. A standard regression
procedure was used.

Regression Assumptions
Multicollinearity was assessed using tolerance coefficients and variance inflation factors
(VIF) for each model. AUDIT scores and predictors were also mean-centered to further
reduce the chances of multicollinearity among predictor variables following square root
transformation (Enders and Tofighi, 2007). Standard threshold values of Tolerance >0.01, or
VIF not exceeding 10, were applied. To assess error variance and the presence of
heteroscedasticity, residuals were plotted against fitted values for all models. In addition, the
Bartlett test was used to determine homoscedasticity assumptions. Normal probability plots
of the residuals were used to examine approximate normal assumption.

RESULTS
Participants

All participant demographic data are presented in Table 1.

Regression Assumptions
Both tolerance coefficients and VIF scores indicated no serious problems regarding
multicollinearity. To account for skewed distribution, data from the AUDIT scale were
transformed using the square root (√) calculation. When residuals were plotted against the
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fitted values, graphs indicated homoscedasticity, and Bartlett’s test for homogeneity of
residual variance was insignificant at the p = 0.05 level for all regression models.

Regression Analyses (Findings From All Regression Models Displayed in Table 2)
Regression Model 1—After conducting individual linear regressions of all subscales and
total scores onto AUDIT scores, the following predictors showed significant main effects in
predicting AUDIT scores: cumulative trauma (β = 0.10, t = 3.91, p < 0.001); total
Impulsivity (β = 0.06, t = 2.97, p = 0.004); nonplanning-related impulsivity (β = 0.05, t =
2.75, p = 0.007); cognitive impulsivity (β = 0.04, t = 2.59, p = 0.01); motor impulsivity (β =
0.19, t = 2.15, p = 0.03).

Regression Model 2—Findings from the second regression model, using centered data,
indicated that the interaction term (total Stress × total Impulsivity) was a significant
predictor of AUDIT score after controlling for the main effect of total Impulsivity and total
Stress (β = 0.001, t = 2.21, p < 0.03; tolerance coefficient: 0.99). When the interactive term
was included, total Impulsivity was independently predictive of AUDIT scores after
controlling for total Stress (β = 0.03, t = 3.03, p = 0.003; tolerance coefficient: 0.98; VIF:
1.02). Total Stress was not independently predictive of AUDIT. However, it is important to
note that interpretation of independent Impulsivity and Stress effects is difficult in a
regression model including a multiplicative interaction term (Cohen, 1978; Friedrich, 1982).
The overall model accounted for 9%of the variance in AUDIT scores.

Three critical values for low, moderate, and high total Stress and Impulsivity were used to
plot an interaction graph showing the regression of AUDIT scores onto one predictor at a
critical value of the other predictor. Total Stress and total Impulsivity scores were grouped
into low (n = 44 CSC; n = 43 BIS), moderate (n = 43 CSC; n = 45 BIS), and high (n = 43
CSC; n = 42 BIS) tertiles using the PROC RANK statement available in SAS (SAS
Institute). The mean score for each tertile was then used to represent the critical values of
each scale (Fig. 1A, B).

In Fig. 1A, the graph show simple slopes representing the regression of the AUDIT score on
total Impulsivity at the three critical mean values of total Stress (i.e., high stress, 87;
moderate stress, 65; low stress, 50). The graph shows that the high total Stress score of 87
produced a regression slope for total Impulsivity in relation to AUDIT of 0.054 (p = 0.007).
For the moderate total Stress score of 65, the regression slope for total Impulsivity in
relation to AUDIT score was 0.024 (p = 0.089). A low total Stress score of 50 produced a
slope of 0.0035 (ns). Findings indicate that the slopes reflecting the regression of AUDIT
scores onto total Impulsivity scores increase as total Stress increases.

In Fig. 1B, the simple slopes represent the regression of the AUDIT score on total Stress at
the three critical mean values of total Impulsivity (i.e., high impulsivity, 75; moderate
impulsivity, 60; low impulsivity, 48). A high total Impulsivity score of 75 produced a
regression slope for total Stress in relation to AUDIT score of 0.025 (p < 0.02). Again, the
regression slopes for moderate and lower scores were much lower. For a total Impulsivity
score of 60, the slope was 0.004 (ns), and for a total Impulsivity score of 48, the slope was
0.012 (ns). This indicates that the slopes reflecting the regression of AUDIT scores onto
total Stress scores increase as the total Impulsivity score increases.

The critical values for low, moderate, and high total Stress and Impulsivity were also used to
plot bar graphs (Fig. 2) to better illustrate that individuals who reported a combination of
high total Stress and high total Impulsivity were more likely to report hazardous drinking
levels on the AUDIT (ie > 8).
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Regression Model 3—Findings from the third regression model, using centered data,
indicated that cumulative trauma (β = 0.0,894, t = 3.41, p = 0.009; tolerance coefficient:
0.95; VIF: 1.05) was the only significant predictor of AUDIT score after controlling for all
other subscales.

DISCUSSION
Current findings replicated previous data to show that certain types of environmental stress,
particularly cumulative life traumas and trait impulsivity, and its subscales were each
significantly associated with AUDIT scores in a sample of healthy volunteers recruited from
the local community. More importantly, a separate model that evaluated the modulatory
effects of total stress and impulsivity showed that overall life adversity and trait impulsivity
have an interactive effect on AUDIT scores. Impulsivity was shown to be a significant
indicator of hazardous drinking in individuals reporting high and moderate levels of adverse
life stress but not in those reporting low levels of stress. In addition, adverse life events were
a significant indicator of drinking in individuals reporting high levels of impulsivity but not
moderate or low levels. This complex interaction as illustrated in Fig. 2 indicates individuals
reporting a high number of adverse life events alongside low and moderate levels of
impulsivity were more likely to demonstrate AUDIT scores lower than 8. Importantly, these
findings suggest that it may be the interactive effects of both a high number of stressful life
events along with moderate to high trait impulsivity which increases the likelihood of
harmful and/or hazardous drinking (AUDIT > 8).

Findings from the independent regression models show that within the community sample,
cumulative traumatic stress and recent life events were predictive of AUDIT score, although
the latter only approached statistical significance. Similarly, overall impulsivity and all
impulsivity subscales, including a lack of forethought (nonplanning), acting without
thinking (motor), and attentional instability (attention), were independently predictive of
hazardous drinking patterns. The association between cumulative and recent adverse life
events and drinking has been well established in adolescent and adult populations (Clark et
al., 1997; Lloyd and Turner, 2008; Perkins, 1999; Sinha, 2008; Turner and Lloyd, 2003;), as
well as clinical populations comprising individuals with mood and anxiety disorders (Brady
and Sinha, 2005). Similarly, trait impulsivity has been associated with drinking in
individuals with either alcohol use disorders (Charney et al., 2010) or impulse control-
related disorders including bulimia (Sysko and Hildebrandt, 2009), borderline personality
disorder (Wilson et al., 2006), and pathological gambling (Chambers and Potenza, 2003).
Current findings are therefore unique in that they illustrate first that specific aspects of
environmental stress as well as trait impulsivity may also be important independent
predictors of problem drinking within a nonclinical and nondependent sample of community
drinkers. Second, that the interaction between experiencing a high number of adverse life
events in general and demonstrating high to moderate levels of trait impulsivity may also
represent an integral relationship associated with hazardous drinking in nondependent
community volunteers. As such, it is possible that high adverse life events and moderate to
high trait impulsivity may be associated with the developmental progression to, as well as
maintenance of alcoholism, although a lack of prospective data means that the temporal
order of this association is impossible to ascertain in the current study.

The nature of the interactive relationship between stress and impulsivity is consistent with
both experimental and clinical research that highlights the effects of stress on impulsivity
and self-control. An earlier body of social cognitive research shows that laboratory-induced
stress was found to decrease cognitive performance, sustained attention and flexibility, and
inhibition of prepotent responding (Cohen, 1980; Glass et al., 1969, 1971; Hockey, 1970;
Sinha, 2001), thereby increasing the chance of impulsive behaviors. Similarly, other
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research in adolescents and adults has shown stress and negative affect to decrease self-
control and ability to delay gratification (Mischel et al., 1989; Muraven & Baumeister, 2000;
Swann, 2003; Tice et al., 2001). In a more direct examination of subjective stress and
impulsivity, Fields and colleagues (2009) recently assessed the relationship between
subjective stress and delayed discounting in smoking and nonsmoking adolescents and
showed that while stress and delay discounting scores each were associated with smoking,
delay discounting mediated the relationship between stress and smoking in adolescents.
Previous evidence also indicates the moderating effects of impulsivity on the stress-negative
affect model of alcohol consumption (Hussong and Chassin, 1994). In the latter study,
impulsivity was shown to moderate the effects of depression on drinking where depressed
and impulsive young adults drank significantly more heavily than depressed nonimpulsive
adolescents and nondepressed adolescents (Hussong and Chassin, 1994). The current
findings are consistent with this growing body of evidence which suggests that the
interactive effect of total cumulative stress and impulsivity is associated with higher levels
of alcohol consumption and alcohol-related problems.

When all the subscales of cumulative stress and impulsivity were included in the model,
experiencing a high number of life traumas was the most robust independent predictor of
AUDIT scores. While much prior research has documented high rates of alcohol dependence
following post-traumatic stress disorder (PTSD) (Driessen et al., 2008; Jacobsen et al., 2001;
McFarlane, 1998) and childhood trauma (De Bellis, 2002; Hyman et al., 2005; Waldrop et
al., 2007), these studies focus predominantly on stress hyperreactivity relating to a specific
traumatic experiences and a PTSD diagnosis. In contrast, findings from this study indicate
that the experience of high cumulative exposures to traumatic life events (such as being
physically abused or injured by a spouse/boyfriend/girlfriend; witnessing a serious accident
or disaster where someone else was hurt very badly or killed; being attacked), even without
PTSD diagnosis, is one of the most robust predictors of susceptibility to alcohol-related
problems. This is particularly important as epidemiological studies show that experiencing
multiple traumatic events are not uncommon (Shevlin et al., 2007; Turner and Lloyd, 2003).
Moreover, current findings are consistent with other recent studies which highlight the
importance of cumulative multiple trauma experiences as risk factors for subsequent PTSD,
psychosis, depression, anxiety, postinjury drinking in adolescents, and many other health
aspects including problem drinking (Breslau et al., 2003; Dunn et al., 2008; Schnurr and
Green, 2004; Shevlin et al., 2007; Tanskanen et al., 2004).

It is interesting to note that in regression 3 when all significant subscales of stress and
impulsivity were entered into the model, only life trauma remained significant. This
suggests that life trauma possibly shares some variance with impulsivity subscales and its
entry into the model makes impulsivity subscales nonsignificant. Higher number of
traumatic events through the life span may increase the stress load on the individual
throughout the life span weakening both brain and physiological processes and increasing
the likelihood of poor executive function and greater maladaptive behaviors (McEwen,
2007; Sinha, 2008). Indeed, evidence from adolescent and adult samples indicates that high
levels of trauma and stress are associated with poor behavioral and emotional control and
higher levels of alcohol and substance abuse (Clark et al., 1997; De Bellis, 2002; Fishbein et
al., 2006; Simons, 2003; Wills et al., 2002, 2006, 2007). These previous data combined with
the current findings indicate that the specific effects of childhood and adult traumatic life
experiences on the development of impulsive traits and impulsivity would be important area
of study in future research.

Conclusions regarding the relationship between stress and impulsivity with regard to alcohol
consumption in the current study are limited by several factors. First, the cross-sectional
design employed in this study does not allow for conclusions to be drawn regarding the
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temporal ordering of stress, impulsivity, and alcohol use within this sample of regular
drinkers. As preclinical studies and prospective research in alcohol-dependent humans
provide support for the fact that increased levels of stress and impulsivity culminate in
increased drinking (Deckel and Hesselbrock, 1996; King et al., 2009; Sinha, 2008) and
further that alcohol use increases impulsivity and stress system dysregulation (Olmstead,
2006; Perry and Carroll, 2008 for review), conclusions cannot be made regarding causality.
Second, the study relies solely on self-report measures of stress and impulsivity, and future
research assessing comparative subjective, biological, and behavioral markers of both in
relation to alcohol consumption is encouraged.

Despite these limitations, our study is among the first to demonstrate that an interactive
relationship between cumulative life stress and trait impulsivity contributes significantly to
hazardous drinking in a community sample of regular drinkers. Findings also indicate that
cumulative traumatic life events account for the majority of the variance in the effects of
different types of stress and impulsivity on higher AUDIT scores. These data support the
need for future studies using longitudinal predictive models to fully assess the separate and
interactive effects of stress and impulsivity on alcohol consumption and development of
alcohol use disorders.
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Fig. 1.
Line graphs illustrating the effects of Total Stress × Total Impulsivity on AUDIT scores. (A)
The simple slopes of the regression of trait impulsivity on AUDIT score at high, medium,
and low levels of stress. (B) The simple slopes of the regression of stress on AUDIT score at
high, medium, and low levels of trait impulsivity.
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Fig. 2.
Bar graphs illustrating the effects of Total Stress × Total Impulsivity on AUDIT scores. (A)
Bar graphs showing AUDIT scores by low, moderate, and high total Stress and total
Impulsivity scores: impulsivity groups shown on x-axis. (B) Bar graphs showing AUDIT
scores by low, moderate, and high total Stress and Total Impulsivity scores: stress groups
shown on x-axis. Footnote: low, moderate, and high groups (divided based on tertiles) were
used only to better display the interaction term. Multiple regressions were performed on
continuous data.
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Table 1

Showing Sample Demographics and Assessment Scores

N = 130

Demographic variables

 Age* 33.4 (9.69)

 Years of education* 14.5 (2.34)

 Gender—% male 56 (43.08%)

 Race (%)

  African American 34 (26.15%)

  Caucasian 82 (63.08%)

  Hispanic 5 (3.85%)

  Asian 2 (1.54%)

  Other 7 (5.38%)

 Martial status (%)

  Never married 87 (66.92%)

  Married 30 (23.08%)

  Divorced 11 (8.46%)

  Cohabitating 2 (1.54%)

Psychiatric history

 Lifetime prevalence of PTSD 1 (0.77%)

 Lifetime other anxiety disorders 3 (2.31%)

 Lifetime mood disorders 13 (10%)

Alcohol use

 Audit score* 7.2 (7.69)

 No. of years of alcohol use* 10.3 (8.93)

 No. of days drinking in last month* 7.6 (8.4)

 Total no. of drinks in last month* 42.6 (121.9)

Assessments

 Total impulsiveness* 61.2 (12.42)

  Nonplanning impulsiveness* 23.1 (5.11)

  Cognitive impulsiveness* 16.8 (5.15)

  Motor impulsiveness* 21.3 (4.64)

 Total stress* 67.4 (17.76)

  Major life events* 2.1 (1.79)

  Life traumas* 6.6 (4.27)

  Recent life events* 2.7 (2.30)

  Chronic stressors* 55.8 (14.43)

PTSD, post-traumatic stress disorder.

*
Mean values (standard deviations). All other measures reported in frequency (%).
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