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a  b  s  t  r  a  c  t

Background:  The  personality  traits  of positive  and  negative  urgency  refer to the  tendencies  to  act  rashly
when  experiencing  unusually  positive  or negative  emotions,  respectively.
Methods:  The  authors  review  recent  empirical  work  testing  urgency  theory  (Cyders  and  Smith,  2008a)
and  consider  advances  in  theory  related  to these  traits.
Results:  Empirical  findings  indicate  that  (a)  the  urgency  traits  are  particularly  important  predictors  of  the
onset of, and  increases  in,  substance  use  in both  children  and  young  adults;  (b)  they  appear  to  operate  in
part  by  biasing  psychosocial  learning;  (c)  pubertal  onset  is  associated  with  increases  in negative  urgency,
which  in  turn  predict  increases  in  adolescent  drinking  behavior;  (d)  variation  in  negative  urgency  trait
levels  are  associated  with  variations  in the  functioning  of an  identified  brain  system;  and  (e)  variations
in  the serotonin  transporter  gene,  known  to influence  the  relevant  brain  system,  relate  to  variations  in
the  urgency  traits.

Conclusion: A  recent  model  (Carver  et al.,  2008)  proposes  the  urgency  traits  to  be  markers  of a  tendency
to  respond  reflexively  to  emotion,  whether  through  impulsive  action  or ill-advised  inaction  (the latter
leading  to  depressive  symptoms);  this  model  has received  empirical  support.  The  authors  discuss  new
directions  for  research  on  the  urgency  traits.

©  2016  University  of Kentucky  Center  for Drug  Abuse  Research  Translation.  Published  by  Elsevier
Ireland Ltd. This  is  an  open  access  article  under  the  CC  BY-NC-ND  license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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. Introduction

An important advance in understanding the personality under-
innings of impulsive behavior, including substance use, has been
he recognition of a personality disposition to act in rash, impul-
ive ways when highly emotional (Cyders and Smith, 2008a;

hiteside and Lynam, 2001). Researchers have identified two
elated personality traits, positive and negative urgency, which
efer to the disposition to act rashly when experiencing unusu-
lly strong positive or negative emotions, respectively (Cyders
nd Smith, 2008a; Whiteside and Lynam, 2001). (There are, of
ourse, many other personality traits that can also lead to impul-
ive action [see, for example, Smith and Guller (2014), Wills et al.
2011), and Whiteside and Lynam (2001)]. It is well recognized
hat intense emotion can be an important precursor to impul-
ive actions such as drug use. Both very intense positive and
egative emotions tend to undermine rational decision making
Bechara, 2004, 2005; Dolan, 2007; Dreisbach, 2006), in part by
nterfering with one’s orientation toward the pursuit of long-term
oals and increasing focus on short-term needs (Dreisbach and
oschke, 2004). Intense positive emotions increase distractibility

Dreisbach and Goschke, 2004) and make one unduly optimistic
oncerning possible positive outcomes of situations (Nygren et al.,
996; Wright and Bower, 1992). In this context, identification of
he traits positive and negative urgency highlight that there are
ndividual differences in the degree to which this occurs. These
ndividual differences have proven to be important predictors of
he onset of, and increases in, substance use and other addictive
ehaviors. Thus, developing a sound theoretical account of the
peration of these traits will advance understanding of the risk
rocess.

Cyders and Smith (2008a) presented a theory of urgency that
ntegrated genetic contributors, relevant functional brain systems,
arly temperament, and development to explain the emergence
f individual differences in the urgency traits. In that paper, we
eviewed existing empirical evidence concerning urgency, lead-
ng to conclusions that (a) positive and negative urgency are
haracterized by high neuroticism, low conscientiousness, and
ow agreeableness; (b) the two traits are highly related and can
e understood as facets of an overall urgency domain; (c) they
an be assessed with good convergent and discriminant validity
sing multi-trait, multi-method matrices (see Cyders and Smith,
007); and (d) they share little variance with other impulsivity-
elated traits, such as lack of planning, lack of perseverance,
ensation seeking, reward responsiveness, drive, and fun seeking
also see Cyders et al., 2007). We  offered several hypotheses in
elation to urgency theory that had yet to be tested. There are
hree aims to the current paper: first, we examine the degree to
hich the hypotheses we offered in 2008 have received empir-

cal support. Second, we consider new theoretical advances in
nderstanding urgency and its potentially broader role in psy-
hopathology and substance use risk. Third, we  suggest new
irections for urgency research. We  use the term urgency to refer
o the domain that includes both positive and negative urgency.
here necessary, we refer specifically to positive or negative
rgency.
 . .  . . .  . .  .  . . .  . . .  . . . . . . .  . . . .  .  . .  .  . . . .  . . .  . .  . . . . . . .  .  .  . . .  . . . . . . .  . . . . . . . . . . .  . .  .  .  . .  .  S10

2. Empirical tests of urgency theory hypotheses

2.1. The urgency traits are particularly important personality
predictors of substance use

Cyders and Smith (2008a) proposed that urgency has a unique
and clinically important relationship with many different risk-
taking behaviors, including substance use. Numerous studies have
compared the relative predictive ability of urgency vis a vis other
impulsivity-related traits in accounting for risk-taking and sub-
stance use and have supported a unique role for urgency in relation
to a wide range of risk-taking behaviors, including problematic
alcohol use, risky sexual behavior, illegal drug use, tobacco use,
and gambling (e.g., Anestis et al., 2007; Coskunpinar et al., 2013;
Cyders and Smith, 2008b; Cyders et al., 2007; Fischer et al., 2003,
2007; Miller et al., 2003; Stautz and Cooper, 2013; Verdejo-García
et al., 2007; Zapolski et al., 2009; see also a review by Cyders et al.,
in press).

Importantly, urgency seems to contribute uniquely to risk
specifically for problematic levels of risk-taking. For example,
whereas sensation seeking relates to the frequency of substance
use, negative urgency is a more important factor for problem-
atic levels of alcohol consumption (Fischer et al., 2007). Recent
meta-analyses conclude that negative urgency is the strongest
impulsivity-related predictor of problematic alcohol consumption
(Coskunpinar et al., 2013) and bulimic symptomatology (Fischer
et al., 2008). Positive urgency was  identified more recently than
negative urgency (see Cyders et al., 2007), and, therefore, the lit-
erature concerning this trait is still emerging; however, positive
urgency has a similar association with alcohol problems (across
5 studies) and alcohol use (across 3 studies) as negative urgency
(Coskunpinar et al., 2013). The results of these quantitative reviews
appear to confirm the prominent role played by the urgency traits
regarding risk for addictive behaviors.

2.2. The urgency traits prospectively predict the onset of, and
increases in, substance use and other addictive behaviors

Cyders and Smith (2008a) proposed that urgency would
prospectively predict the onset of and increases in substance use
and other addictive behaviors. To date, researchers have examined
this hypothesis in youth making the transition from elementary
school to middle and high school, and also in individuals making
the transition to college life. Considering youth first, prospective
prediction of the onset of addictive behaviors in children is impor-
tant for at least two reasons. First, it would suggest that individual
differences in urgency are important at the very beginning of one’s
substance use history. Second, prediction in children this young
is unlikely to be an artifact of prior dysfunction, and thus would
highlight more convincingly the possible etiological role of urgency.

This hypothesis has been supported. Positive urgency measured
in the spring of 5th grade predicts the subsequent onset of, and
increases in, drinking behavior by the spring of 6th grade (Settles
et al., 2014) and 5th grade negative urgency predicts the onset of,

and increases in, binge eating behavior measured in the spring of
6th grade (Pearson et al., 2012). The overall urgency domain also
predicts smoking onset in youth making the transition to middle
school (Guller et al., 2015). Most recently, research has spanned
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he period from the end of elementary school (spring, 5th grade)
hrough the first year of high school (spring, 9th grade): urgency

easured in elementary school predicts drinking levels in high
chool, controlling for prior drinking, sex, and early pubertal onset
Riley et al., 2015). Importantly, these predictive relationships do
ot differ across race or gender of participants.

Prospective prediction of substance use during the transition
nto college life by urgency is also important. The first year of col-
ege is a period characterized by high rates of risk-taking behavior
Presley et al., 1996) and rates of many types of risky behaviors
ncrease markedly when adolescents leave home for the first time
Kelley et al., 2006). In addition, risk-taking among college students
eads to high rates of unintended injuries, alcohol and drug-related
ealth problems, and other negative health consequences such as
exual assault and abuse (e.g., Engs et al., 1996; Hingson et al., 2002).

Three longitudinal studies on change during the first year of col-
ege have been conducted since 2008 and each has documented the
redictive role of urgency in relation to college student/young adult
ubstance use. Positive urgency predicts increases in both quantity
onsumed per drinking occasion and drinking problems (Cyders
t al., 2009), and it also predicts increases in drug use and risky
exual behavior (Zapolski et al., 2009). There appears to be two
eparate risk pathways to increases in drinking quantity during the
rst year of college: one precipitated by positive urgency and one
y negative urgency (Settles et al., 2010). Additionally, negative
rgency and sensation seeking predict smoking initiation early in
ollege (Doran et al., 2013) and increased drinking over a one-year
ollege period (Kaiser et al., 2015).

Overall, urgency predicts the onset of and increases in several
orms of risk-taking in both youth and young adults. Subsequent
esearch has, therefore, sought to better understand mechanisms
y which urgency imparts this risk; the most prominent area cov-
red in this research is urgency’s effects on psychosocial learning.

.3. The urgency traits may  increase risk by biasing psychosocial
earning

Cyders and Smith (2008a) suggested that urgency biases one’s
sychosocial learning about risk-taking behaviors, which, in turn,

eads to increased engagement in risk taking. The Acquired Pre-
aredness model of risk (AP Model; Smith and Anderson, 2001)

s an extension of person–environment transaction theory (Caspi,
993), which is based on the premise that individuals are differen-
ially prepared to acquire certain learning experiences as a function
f their personalities (Davis et al., in press; Smith and Anderson,
001). Support for this premise was provided by a basic science lon-
itudinal laboratory study, where individuals were exposed to the
ame learning event (investment in a mock stock market), received
he same outcomes (same rates of success for their chosen invest-

ents), but formed different expectancies for future anticipated
utcomes and behaviors; this differential learning was predicted
y baseline individual differences in personality, assessed at a time
oint prior to the learning event (Smith et al., 2006).

The AP model holds that urgency imparts risk for addictive
ehaviors because it biases learned associations for risk-taking,
hich in turn increases risk-taking tendencies over time (Davis

t al., in press). The previously mentioned longitudinal studies
xamining urgency effects on risk-taking have supported the AP
odel, both in elementary school students (Settles et al., 2014)

nd in first year college students (Settles et al., 2010). Specifically,
th graders’ positive urgency scores predict increased drinking
requency at the end of 6th grade, mediated by increases in

xpectancies for positive social effects of drinking measured at the
eginning of 6th grade (Settles et al., 2014). Furthermore, nega-
ive urgency in the fall of 7th grade predicts increased drinking
requency in 8th grade, mediated by increases in expectancies
ol Dependence 163 (2016) S3–S12 S5

for positive, social experiences from drinking in the spring of
7th grade (Guller and Smith, 2014). The pattern is similar among
first year college students as well (Settles et al., 2010): posi-
tive urgency predicts increased expectancies for positive arousing
effects from drinking over time, and, in turn, this expectancy pre-
dicts subsequent increases in drinking quantity (that is, increased
expectancy endorsement mediates the predictive influence of pos-
itive urgency on subsequent drinking quantity). Negative urgency
predicts increases in the motive to drink to cope with distress,
which in part reflects the expectancy that drinking does help
one manage distress, and the motive in turn predicts subsequent
increases in drinking quantity. This longitudinal process appears to
operate for other addictive behaviors as well, including smoking
(Doran et al., 2013) and binge eating (Pearson et al., 2012).

2.4. Urgency levels increase following pubertal onset

Cyders and Smith (2008a) suggested that urgency is a partic-
ularly important trait during adolescence. Although personality
traits, including urgency, are generally quite stable over time (Costa
and McCrae, 1996; Riley et al., 2015), there is evidence for per-
sonality change during periods of transition (Roberts et al., 2003).
One such transition is during the onset of puberty. Because puber-
tal onset is associated with increased emotional reactivity and an
increase in rash, impulsive action (Maggs and Hurrelmann, 1995;
Moffitt, 1993; Steinberg, 2004), Cyders and Smith (2008a) hypoth-
esized that pubertal onset would be associated with an increase
in negative and positive urgency. Boyle et al. (2015) studied the
predictive influence of pubertal onset as a time-varying predic-
tor of increases in negative urgency and subsequent increases in
adolescent drinking behavior. Pubertal onset predicts both a mean
increase in negative urgency and a slope increase, such that prior
to puberty negative urgency levels were not changing at all and fol-
lowing pubertal onset they increased linearly. Negative urgency, in
turn, predicts a subsequent mean and slope increase in drinking
frequency. Davis and Smith (2015) found that this puberty-based
increase in negative urgency also predicts subsequent increases
in binge eating behavior. Neither study found a similar effect for
positive urgency; pubertal onset does not appear to alter the devel-
opment of positive urgency.

2.5. Urgency may relate to variation in functional brain systems

As Cyders and Smith (2008a) observed, there appears to
be a functional brain system involved in the processing of
emotion-laden experiences and preparing for action that involves
interconnections between the amygdala and the orbitofrontal cor-
tex (OFC) and its medial sector (the ventromedial prefrontal cortex,
or VMPFC) (Barbas, 2007; Bechara et al., 2000; Ghashghaei and
Barbas, 2002; LeDoux, 2000; Lewis and Todd, 2007). The amyg-
dala appears to be involved in the experience of emotionally salient
stimuli, perhaps particularly negative affect (Davidson, 2003),
whereas the OFC and VMPFC appear to be involved in the mod-
ulation of emotion-based reactivity (Davidson, 2003). Both areas
receive direct projections from the sensory areas (Barbas, 2007),
from one another, and from the anterior cingulate cortex (ACC;
Devinsky et al., 1995).

When the amygdala is activated in response to emotion-
ally arousing stimuli, its projections to the OFC/VMPFC operate
(referred to as “bottom-up” processing; Lewis and Todd, 2007);
these projections appear to have the effect of alerting the
OFC/VMPFC to attend to emotionally important stimuli. At the same

time, projections from the amygdala to the striatum, the nucleus
accumbens, and the ventral tegmental area enhance the activation
of both limbic and cortical structures, thereby further preparing
for action in response to the emotional experience (Cardinal et al.,
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002). This sequence of processing from the amygdala to higher
evel cortical areas helps orient one to what is important and also
elps one prepare for possible behavioral responses. In turn, pro-

ections from the OFC and VMPFC back to the amygdala (referred to
s “top–down” processing; Lewis and Todd, 2007) have the appar-
nt effect of regulating the amygdala and the brain stem (Bechara,
005; Ghashghaei and Barbas, 2002; Hariri et al., 2006; Lewis and
odd, 2007). Thus, the PFC structures provide information about the
nticipated consequences of possible actions, with a bias toward
ong-term, goal-directed behavior, and can override the emotional
esponse of the amygdala (Lewis and Todd, 2007), with two  effects:
a) shortening the time course of the experience of negative affect
nd attention to stressful stimuli and (b) reducing the likelihood of
motion-driven rash responses to the emotion and thus increasing
he likelihood of responses that are consistent with one’s ongoing
nterests and goals (Davidson, 2003).

In a well-functioning system, individuals recognize emotionally
alient stimuli and attend to them, choosing behaviors designed
o meet the needs of the underlying emotion but in a way that
oes not harm their long-term interests or goals, which requires
ffortful control (Rothbart et al., 2000) and maintenance of an emo-
ional connection to one’s long-term goals and interests (Davidson,
003). Cyders and Smith (2008a) proposed that reduced top–down
rocessing results in higher levels of urgency, in that the focus
rimarily resides on short-term goals and immediate responses
o emotional experiences that fail to maintain focus on long-term
oals and interests.

Recently, work has begun that examines how urgency relates to
rain system functioning and, to date, findings have generally sug-
ested that negative urgency is related to increased “bottom-up”
esponding to emotional cues and reduced top–down modulation
f such responding. Negative urgency relates to (1) reduced activa-
ion in the OFC and anterior cingulate in response to positively and
egative valenced stimuli (Joseph et al., 2009), (2) increased activa-
ion in the left amygdala and right orbitofrontal cortex in response
o negatively valenced images (the former hypothesized by Cyders
nd Smith, the latter not; Cyders et al., 2014), and (3) increased acti-
ation in the amygdala during negative emotion maintenance and
eappraisal (Albein-Urios et al., 2013). As anticipated by urgency
heory, there is a lack of relationship between urgency and self-
eported mood (e.g., Cyders et al., 2010; Cyders and Coskunpinar,
010), but urgency appears to reflect hyperactivity in limbic regions
ssociated with emotional reactivity. Because urgency is under-
tood to reflect the disposition to act rashly when in extreme
ood states, findings showing it relates to brain regions involved in

motional reactivity but not to baseline mood are consistent with
rgency theory (Cyders and Smith, 2008a).

Negative urgency is related to additional indicators of reduced
op–down processing, including reduced right intra-frontal gyrus
ctivation during response inhibition while performing a stop sig-
al reaction time task (Wilbertz et al., 2014) and increased right

nsula activation during a decision making task (Xue et al., 2010).
dditionally, although not previously hypothesized, research sug-
ests that negative urgency is associated with increased reward
ircuitry responding, including (1) increased activation in the
edial prefrontal cortex during the Monetary Incentive Delay Task

Weiland et al., 2014), (2) increased VMPFC activation to alco-
olic drink aromas in social drinkers (Cyders et al., 2014), and (3)

ncreased caudate nucleus activation to alcohol images (Chester
t al., under review-a). This latter finding suggests that urgency
ight relate to an increase in attention to and salience of rewarding

ues in the environment, which then cue subsequent craving that is

ot as effectively modulated via top–down circuitry, perhaps due
o excessive activation of and fatigue in inhibitory brain regions
Chester et al., under review-b). Strikingly, in two of these studies,
he relationship between increased responses to emotional stimuli
ol Dependence 163 (2016) S3–S12

and increased responses to alcohol cues and risk-taking was  medi-
ated by negative urgency (Cyders et al., 2013, 2014), suggesting
that physiological hyperreactivity to emotional stimuli and reward
cues is related to later risk taking in part by increasing the tendency
toward rash action in negative emotional states.

Urgency has also been associated with reduced cortical thick-
ness in the ventral and dorsomedial prefrontal cortex, including
the right frontal and temporal poles, the medial and lateral
orbitofrontal gyrus and inferior frontal gyri, and the rostral anterior
cingulate cortex (Hoptman et al., 2014; Muhleter and Lawrence,
2016 Muhleter and Lawrence, in press). Many of these regions
are related to emotion appraisal, regulation, and emotion-based
decision-making, suggesting that urgent behaviors might be driven
by reduced capacity to engage in rational emotion-based decision-
making.

To date, positive urgency has been largely unrelated to brain
system functioning (e.g., Cyders et al., 2013, 2014), although this
might be due in part to limited positive mood induction effects
(as suggested by Cyders et al., 2012). One recent study (Gable
et al., in press) found that positive urgency is associated with
greater frontal asymmetry during electroencephalographic (EEG)
and positive urgency has also been associated with reduced corti-
cal thickness (Hoptman et al., 2014); however, this work is in its
infancy and should continue to determine whether or not positive
urgency shows as robust relationships with emotion and reward
brain circuitry as does negative urgency.

2.6. Variability in serotonin and dopamine levels related to
identified gene polymorphisms contribute to urgency

Cyders and Smith (2008a) hypothesized that low levels of sero-
tonin (5HT) in the functional brain systems described above would
contribute to the development of urgency, by leading to reduced
prefrontal modulation of amygdala-driven emotional reactivity.
For some receptor subtypes and in some brain areas, 5HT modulates
dopamine (DA) activity (Morelli et al., 2011; Spoont, 1992), with the
result that low levels of 5HT can be associated with high levels of
DA. The combination of low 5HT and high DA is associated with
a tendency to act (Depue, 1995; Depue and Collins, 1999; Spoont,
1992; Zald and Depue, 2001) and increasing reward-seeking and
risk-taking behaviors (Spear, 2000). In particular, high levels of DA
activity in the amygdala-OFC/VMPFC circuit are associated with
high rates of rash or reckless acts (Floresco and Tse, 2007).

There are many factors that influence brain levels of 5HT and DA;
Cyders and Smith (2008a) emphasized one: gene polymorphisms
related to neurotransmitter activity. They emphasized specific pat-
terns of alleles on the serotonin transporter gene (5HTTLPR) and
three DA receptor genes: D2, D3, and D4 as possible contributors to
negative urgency due to their influence on 5HT and DA brain levels.

Carver et al. (2011) found that the hypothesized allele pattern on
5HTTLPR interacts with childhood adversity to predict a construct
they called “feelings trigger actions,” which consisted of a factor
defined by positive urgency, negative urgency, and a measure they
created on reflexive reactions to feelings. This finding constitutes
some support for the Cyders and Smith (2008a) genetic hypothesis,
although the effect was  present only at high levels of childhood
adversity.

Researchers have identified an additional link between nega-
tive urgency and a gene polymorphism beyond that hypothesized
by Cyders and Smith (2008a). Specifically, there is a link between
negative urgency (measured as the impulsiveness facet on the NEO
PI-R personality measure, Costa and McCrae, 2008; Whiteside and

Lynam, 2001) and the G allele of the inhibitory gamma–amino
butyric acid �2 receptor subunit (GABRA2) gene, which encodes the
GABAAa2 receptor units and has been consistently related to alco-
holism risk (e.g., Edenberg et al., 2004). This influence of negative
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rgency on increased alcohol risk likely exists through (1) increased
nsula activation in the anticipation of reward (Villafuerte et al.,
012) or (2) the reduction of GABA in the dorsolateral prefrontal
ortex (Boy et al., 2011). Even more compelling, the relationship
etween GABRA2 and lifetime alcohol problems is mediated by
egative urgency, suggesting that genetics play a role in the devel-
pment of alcohol use problems in part through affecting urgent
ction, at least such action in response to a negative emotional state
Villafuerte et al., 2013).

Thus, research to date somewhat supports a genetic role under-
ying negative urgency. However, possible relationships between
olymorphisms on DA receptor genes and urgency have not yet
een tested. Interestingly, negative urgency has been linked to

ower rates of [11C]-raclopride binding potentials in problematic
amblers, suggesting differences in dopaminergic function related
o negative urgency (Clark et al., 2012).

.7. Similarities and differences between positive and negative
rgency

As noted above, we use the term urgency to refer to the per-
onality domain that includes both positive and negative urgency.
n important, ongoing question in the literature concerns whether
nd when the two traits operate differently from each other. Most
asically, across the first year of college positive urgency predicted
ositive mood-based rash action and negative urgency did not,
nd negative urgency predicted negative mood-based rash action
nd positive urgency did not (Cyders and Smith, 2010). Concerning
pecific addictive behaviors, negative urgency is associated with
ulimic behaviors but positive urgency is not (Cyders et al., 2007).
his finding is consistent with risk models for bulimia nervosa,
hich identify bulimic behaviors as responses to intense nega-

ive mood but not as responses to positive mood (Pearson et al.,
015). Many addictive behaviors, such as alcohol and drug use,
isky sex, and gambling behavior can occur during either extreme
ositive moods (such as parties and celebrations) or extreme nega-
ive moods (such as to achieve negative reinforcement; Baker et al.,
004). In those cases, either trait could be predictive. It may  be the
ase that which trait is operative depends on the context (celebra-
ory versus drowning your sorrows).

It is important to appreciate that the two urgency traits correlate
ighly with each other, with correlation values ranging from .46
Cyders and Smith, 2007) to .69 (Settles et al., 2014). For that reason,
hen the two traits do not predict differently (which may  be the

ase in the prediction of problem drinking or drug use), it may  be
ise to combine them and use the overall urgency trait. When the

raits are hypothesized to predict differently and have been shown
o do so (as is the case with bulimia nervosa and, more generally,
ositive or negative mood-based action), it may  be important to
nalyze them separately.

.8. Gender and the urgency traits

Cyders et al. (2013) conducted a meta-analysis of the rela-
ionship between gender and several impulsivity-related traits,
ncluding positive and negative urgency. Men  appear to have higher

ean levels of positive urgency than women, but the two sexes
o not differ in mean levels of negative urgency. The relationships

etween the urgency traits and risky behavior outcomes did not
iffer by gender. Studies of youth have similarly found invariance

n prediction by both positive and negative urgency across gender
Pearson et al., 2012; Settles et al., 2014).
ol Dependence 163 (2016) S3–S12 S7

2.9. Summary

An extensive body of research has provided empirical support
for most hypotheses offered by Cyders and Smith (2008a) in their
development of urgency theory. There is evidence that (1) urgency
has a unique and clinically relevant association with a wide range
of problematic risk-taking behaviors, (2) urgency can be measured
prior to the onset of addictive behaviors and predicts the onset of
and increases in risk-taking during adolescence and young adult-
hood, (3) one mechanism by which urgency predicts later addictive
behaviors is through alterations in learning, (4) urgency is related to
brain functioning in response to emotional and reward cues, sug-
gesting that hyperreactivity to emotional and reward cues leads
to risk taking through, in part, increased urgency tendencies, and
(5) altered function in specified brain systems relate to genetic
risk associated with urgency. There is clear evidence for the role
of emotion-driven impulsivity in the substance use risk process.
Positive and negative urgency operate differently in some cases
as predicted by theory, and their predictive role does not vary by
gender.

There are certainly aspects of urgency theory that have not yet
been tested. For example, there is only suggestive evidence tying
gene polymorphisms on the DA receptor genes to urgency levels.
Although Cyders and Smith (2008a) hypothesized a link between
early temperament, particularly deficits in effortful control, and the
urgency traits, that hypothesis has not been tested.

3. Interventions that focus on interrupting the sequence
from distress to rash action might be useful for multiple
addictive behaviors

It appears to be the case that risk for engagement in an addictive
behavior involves both general risk factors (such as the urgency
traits) as well as behavior-specific risk factors (such as behavior-
specific expectancies and many other factors, such as low reactivity
to alcohol as a risk factor for problem drinking: Schuckit et al.,
2004). Thus, one potentially important aspect of fruitful treatments
for addictive behaviors may  be to reduce the general tendency to
engage in rash, impulsive behaviors when highly emotional. The
recent success of other personality-based interventions (Conrod
et al., 2011) suggests the value of such approaches. Dialectical
Behavior Therapy (DBT; Linehan, 1993) is one prominent inter-
vention that emphasizes teaching skills to enable one to respond
adaptively to the experience of extreme emotional states. A num-
ber of researchers have adapted DBT-like interventions for use
with addictive behaviors, including among adolescents (Baer et al.,
2005; Clyne and Blampied, 2004; Robins and Chapman, 2004). A
recently developed treatment for bulimia nervosa, known as Inte-
grated Cognitive-Affective Therapy for Bulimia Nervosa (ICAT-BN;
Wonderlich et al., 2014) was heavily influenced by urgency theory
and offers skills for affective management in the eating disorders
context.

Each of these interventions emphasizes extreme negative
moods, and less is known about possible interventions to reduce
positive urgency-based risk. Although individuals experiencing
high levels of positive affect may  be less likely to come to clini-
cal attention, it is nevertheless true that a disposition to act rashly
when in an unusually positive mood does predict drug use, alcohol
use, smoking, gambling, and risky sex (Cyders and Smith, 2008b;
Cyders et al., 2009; Settles et al., 2010, 2014; Zapolski et al., 2009).
Possible interventions that might be investigated include (a) cre-

ative efforts to help individuals appreciate that maintenance of
their positive mood might be facilitated by careful consideration of
the consequences of prospective actions; (b) teaching clients how
to savor one’s success in an integrative cognitive-affective way, by
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eplaying or reviewing the success with colleagues or friends; (c)
orking with clients to identify alternative, safer behaviors that

an enhance one’s existing positive mood; and (d) helping clients
dentify warning signs that they are at risk to behave impulsively,
nd develop reminder cues to help them remain cognizant of their
ong-term interests and goals (Zapolski et al., 2010b).

. The possible role of the urgency traits in prevention

Two important recent findings are that (a) the urgency traits
re present at least as young as 5th grade and (b) they predict the
ubsequent onset of addictive behaviors (Settles et al., 2014; Smith
t al., 2013). If the disposition to act rashly when highly emotional
ontributes to the initiation of substance use, it might well be a
seful target for prevention-based intervention. Teaching children
o manage their extreme mood states in ways that do not lead to
mpulsive, ill-advised action has, indeed, shown promise in a pilot
revention study (Zapolski, 2012).

. Theoretical advances in understanding urgency and its
ole in psychopathology

In the urgency theory offered by Cyders and Smith (2008a), high
evels of urgency are thought to dispose individuals to rash, impul-
ive actions when highly emotional. For that reason, high levels of
rgency are understood to increase risk for engagement in sub-
tance use. As noted above, this conceptualization has received
lear support in the empirical literature.

Carver et al. (2008) offer a broader conceptualization of the
ole of urgency, identifying it as part of a larger overall construct:
eflexive responsivity to emotion (RRE; Carver et al., 2008). This
lternative conceptualization may  prove important for the devel-
pment of more comprehensive models describing the role of
ntense affect in substance use risk. In their model, individuals may
espond reflexively to emotions either with rash action (which can
ead directly to substance use) or with ill-advised inaction (which
an result in increased subjective distress). Similar to our theory,
ash action such as heavy drinking or drug use can be a response to
ntense emotion that provides either the negative reinforcement of
elief by providing a distraction from the source of the distress or
ositive reinforcement by enhancing a celebratory mood (Cyders
nd Smith, 2008a). However, in contrast to our theory, in Carver
t al. (2008) model, ill-advised inaction can also be a response to
ntense emotion, with the similar goal of relief from distress. For
xample, choosing not to ask a date to the prom or failing to ask
ne’s boss for a raise can provide immediate relief from distress,
ven though these forms of inaction work against one’s ongoing
nterests. Failure to act to pursue one’s interests or to obtain poten-
ial reinforcement is associated with depressive symptomatology
Jacobson et al., 2001; Lewinsohn, 1975).

Thus, counter to our theory, Carver et al. (2008) identify urgency
s a marker of RRE, and therefore as a predictor of both rash action
nd ill-advised inaction. From this alternative conceptualization,
rgency should predict dysfunction reflecting rash action (such
s heavy drinking) as well as dysfunction reflecting ill-advised
naction (such as depressive symptomology). Depressive symp-
omatology is also a risk factor for substance misuse (Kidorf and
ang, 1999; Kuo et al., 2006; Swendsen et al., 2000), so if elevations
n urgency are a marker of risk for increases in depression, then
rgency may  increase substance misuse risk through two  different

athways.

There is good reason for the Carver et al. (2008) hypothesis.
ssentially the same functional brain system identified by Cyders
nd Smith (2008a) as underlying variation in urgency also under-
ol Dependence 163 (2016) S3–S12

lies variation in depressive symptomatology (see review by Carver
et al., 2008). Low 5HT in this brain system, then, may  increase
risk for both impulsive action and ill-advised inaction. Presum-
ably, what determines whether RRE is expressed as rash action or
ill-advised inaction is determined by two factors: individual differ-
ences in reward and punishment sensitivity. That is, a high RRE,
high reward sensitive individual will engage in rash actions and
risky behaviors; whereas a high RRE, high punishment sensitive
individual will tend to engage in ill-advised inaction, and thus be
at increased risk for internalizing dysfunction, such as depression
(Carver et al., 2008).

A recent longitudinal test compared the two  models (Smith
et al., 2013). The authors tested whether 5th grade urgency (mea-
sured as the overall domain) not only predicted the subsequent
onset of, and increases in, drinking and smoking, but also predicted
increases in depressive symptoms over the 12 months from the end
of elementary school to the end of the first year of middle school.
Both the Cyders and Smith (2008a) and Carver et al. (2008) models
anticipate successful prediction of drinking and smoking, but only
the Carver et al. (2008) model hypotheses successful prediction of
depressive symptoms.

Smith et al. (2013) found support for the Carver et al.
(2008) framework. In addition to successful prediction of subse-
quent drinking and smoking, 5th grade urgency scores predicted
increased depressive symptomatology at the end of 6th grade. This
prediction was  above and beyond prediction from the following
variables also measured in 5th grade: gender, early pubertal onset,
depressive symptomatology, negative affectivity, positive affectiv-
ity, drinking frequency, smoking frequency, binge eating frequency,
sensation seeking, and low conscientiousness. Smith et al. (2013)
used such extensive controls to provide a stringent test of the Carver
et al. (2008) prediction and to rule out increased depressive symp-
tomatology due to addictive behavior involvement, rather than to
urgency levels.

Assuming this finding survives replication attempts, a broader
model of urgency as one marker of an overall tendency to respond
reflexively, rather than thoughtfully, to intense emotion is indi-
cated. Regarding risk for substance misuse, it may be the case
that elevations in the urgency traits increase risk both directly, by
increasing the likelihood of substance use when highly emotional,
and indirectly, by increasing depressive symptoms and the subse-
quent likelihood of substance use for self-medication purposes.

6. New directions for urgency research

There are many avenues for future research regarding urgency.
First, further investigation of the Carver et al. (2008) model is likely
to prove useful for understanding substance misuse risk. If there
does exist a tendency to engage in reflexive or ill-advised inac-
tion, for which urgency is a marker, and if that tendency leads to
increases in depressive symptoms that further heighten substance
misuse risk, the study of urgency could shed light on multiple risk
pathways.

Second, there is a need for prospective work testing urgency’s
predictive value (a) over longer time periods and (b) at differ-
ent stages of development. Concerning longer time periods, the
Riley et al. (2015) four year study is important in this regard;
that work needs to be developed further. Concerning different
stages of development, one established phenomenon, at least for
European–American drinkers, is the maturing out of heaving drink-
ing as individuals make the transition into adulthood (Dawson et al.,

2004; Fillmore, 1988; Johnston et al., 1998; also see Zapolski et al.,
2014 for a discussion of possible race difference in this process).
To date, nothing is known about whether elevations in the urgency
traits undermine the maturing out process and so help account for
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hose individuals who develop more ongoing substance use prob-
ems in early adulthood. Similarly, there has been no investigation
f the role of emotion-driven rash action among the elderly.

Third, there is a need to integrate urgency theory with other
odels that identify affect-based processes as central to substance
isuse risk. An extensive body of research (cf. Wills et al., 2016,

006, 2011) has focused on similar concepts involving both good
nd poor emotional and behavioral self-control and self-regulation.
heir concepts include markers of affective lability, distractibility,
ack of perseverance, and acting without forethought. Work inte-
rating emotion-driven rash action with these constructs is clearly
ecessary. Smith and Guller (2014) reviewed this model and other
odels that are highly relevant to urgency conceptualizations of

isk.
Fourth, the development of a behavioral assay for urgency

ay  prove worthwhile. Recent work suggests very little overlap
etween urgency and behavioral lab tasks for impulsivity (Cyders
nd Coskunpinar, 2011); this may  be true in part because histori-
ally lab tasks were not constructed based on the urgency model.
aving a task that can assess urgency that is not subject to self-

eport biases may  prove useful in neuroimaging studies and other
iological assessments of urgency-related phenomena.

Fifth, more work to validate animal models of urgency can be
specially helpful to targeting pharmacological interventions to
ddress and treat urgency tendencies. The recent development of
nimal models to probe urgency effects on learning and addiction
re offering novel advances to the study of urgency. In rats, drug
eeking increased following unexpected reward omission (Gipson
t al., 2012), a finding that closely parallels a human study in which
egative urgency predicted dyscontrolled food consumption fol-

owing a negative mood induction (Davis Becker et al., 2015). The
evelopment of valid and reliable animal models of urgency will
llow for more direct examinations of genetic underpinnings and
an allow for the testing of potential therapeutics, such as modi-
cation of neurotransmitter systems and brain networks, that can
ventually be applied to humans.

Sixth, In addition to influencing psychosocial learning, urgency
lso likely influences other forms of learning, such as classical con-
itioning processes that increase the risk for addictive behaviors.
hrough classical conditioning, cues, such as the smell of alcohol or
ight of a bottle opener, become associated with the effects of alco-
ol and become capable of engaging and holding one’s attention
referred to as “attentional bias”), which then leads to increased
rug craving, drug seeking and relapse risk (Cox et al., 2002; Field
t al., 2009; Field and Cox, 2008; Robbins and Ehrman, 2004). Initial
ork suggests that urgency is related to attentional biases toward

lcohol and drug cues (see a review by Coskunpinar and Cyders,
013). A recent doctoral dissertation (Coskunpinar, 2015) found a
ignificant relationship between biased attention toward alcohol
timuli (as measured using eye-tracking software) and both neg-
tive and positive urgency, but only during negative and positive
ood manipulation conditions; the relationship was not present

uring a neutral mood condition. The finding that negative and
ositive urgency-based attentional bias toward drug stimuli is con-
itional on mood state is consistent with urgency theory (Cyders
nd Smith, 2008a, 2010), and could lead to novel intervention
trategies.

Finally, further work on urgency-related interventions is nec-
ssary. As effective as DBT is (Linehan, 1993), there is a need to
urther improve clinicians’ capacity to interrupt the tendency to
ct rashly (or fail to act when necessary) when highly emotional.
t is likely to be the case that substance-specific interventions
ill benefit by targeting both the transdiagnostic risk process
eflected in urgency elevations as well as substance-specific risk
rocesses, such as expectancies for reinforcement from drinking
ol Dependence 163 (2016) S3–S12 S9

(Darkes and Goldman, 1993) or differential responsivity to drug
effects (Schuckit et al., 2004).

7. Conclusion

Substance use researchers have taken advantage of advances
in personality research (cf. Buss and Plomin, 1975; Whiteside and
Lynam, 2001) to recognize individual differences in the personal-
ity disposition to act rashly when highly emotional (referred to as
positive and negative urgency) for understanding an important per-
sonality precursor to substance use risk. Research on urgency since
the publication of Cyders and Smith’s (2008a) urgency theory has
provided clear support for many aspects of the theory. Urgency pre-
dicts the subsequent onset of, and increases in, multiple addictive
behaviors including drinking, smoking, drug use, gambling, binge
eating, and risky sex (Cyders et al., 2009; Cyders and Smith, 2008b;
Doran et al., 2013; Kaiser et al., 2015; Pearson et al., 2012; Settles
et al., 2014; Zapolski et al., 2009). Negative urgency appears to
increase with pubertal onset and predict subsequent increases in
drinking behavior.

One mechanism by which the traits may operate is through
alterations in learning: elevations in the urgency traits may
influence attentional processes and may  result in heightened
expectancies that addictive behaviors provide reinforcement
(Coskunipar and Cyders, 2013; Pearson et al., 2012; Settles et al.,
2010, 2014). There are some evidence specifying functional brain
systems related to negative urgency and research ties gene poly-
morphisms on the serotonin transporter gene to elevations in both
positive and negative urgency (Carver et al., 2011; Cyders et al.,
2013, 2014). Treatments that emphasize interrupting the tendency
to act impulsively when distressed are being applied to many
addictive processes with some success (Clyne and Blampied, 2004;
Robins and Chapman, 2004; Wonderlich et al., 2014).

Recent alternative models of risk (Carver et al., 2008) suggest it
may  be possible to integrate impulsivity-based risk processes and
depression-based risk processes using elevations in urgency as a
marker relevant to both. An important avenue of substance misuse
risk research is to further clarify how impulsivity and depression
factors transact to increase risk (Guller and Smith, 2014). There
are many new lines of inquiry related to urgency theory, including
further integrations of the urgency conceptualization with similar
models (see Wills et al., 2016) and investigating the predictive role
of urgency across adult developmental transitions. The advances
that have occurred in recent years that focus on emotional factors
as a contributor to substance misuse risk have been striking. We
anticipate continuing advances in this field in the coming years.

Contributors

The two authors contributed to the paper in accordance with
their authorship placement and the authors agree on the order of
authorship.

Funding

This paper was supported by funds from three NIH grants:
NIAAA, in the form of RO1 AA 016166 to Gregory T. Smith and K01
AA 020102 to Melissa A. Cyders, and NIDA, in the form of DA 005312
to Michael T. Bardo. Funding sponsors had no role in study design;
data collection, analysis, interpretation; or in the preparation and
submission of this report.
Conflict of interest

No conflict declared.



S  Alcoh

A

R

A

A

B

B

B

B

B

B

B

B

B

C

C

C

C

D

D

C

C

C

C

C

C

C

C

C

C

C

C

10 G.T. Smith, M.A. Cyders / Drug and

cknowledgments

None.

eferences

lbein-Urios, N., Verdejo-Roman, J., Sorlano-Mas, C., Asensio, S.,
Martinez-Gonzalez, J.M., Verdejo-Garcia, A., 2013. Cocaine users with comorbid
Cluster B personality disorders show dysfunctional brain activation and
connectivity in the emotional regulation networks during negative emotion
maintenance and reappraisal. Eur. Neuropsychopharmacol. 23, 1698–1707.

nestis, M.D., Selby, E.A., Joiner, T.E., 2007. The role of urgency in maladaptive
behaviors. Behav. Res. Ther. 45, 3018–3029.

aer, R.A., Fischer, S., Huss, D.B., 2005. Mindfulness and acceptance in the
treatment of disordered eating. J. Ration. Emot. Cogn. Behav. Ther. 23, 281–300.

aker, T.B., Piper, M.E., McCarthy, D.E., Majeskie, M.R., Fiore, M.C., 2004. Addiction
motivation reformulated: an affective processing model of negative
reinforcement. Psychol. Rev. 111, 33–51.

arbas, H., 2007. Specialized elements of orbitofrontal cortex in primates. Ann. N.Y.
Acad. Sci. 1121, 10–32.

echara, A., Tranel, D., Damasio, H., 2000. Characterization of the decision-making
deficit of patients with ventromedial prefrontal cortex lesions. Brain 123,
2189–2202.

echara, A., 2004. The role of emotion in decision-making: evidence from
neurological patients with orbitofrontal damage. Brain Cogn. 55, 30–40.

echara, A., 2005. Decision making: impulse control and loss of willpower to resist
drugs: a neurocognitive perspective. Nat. Neurosci. 8, 1458–1463.

oy, F., Evans, C.J., Edden, R.A., Lawrence, A.D., Singh, K.D., Husain, M.,  Sumner, P.,
2011. Dorsolateral prefrontal aminobutyric acid in men  predicts individual
differences in rash impulsivity. Biol. Psychiatry 70, 866–872.

oyle, L., Riley, E.R., Smith, G.T., 2015. Pubertal onset predicts increases in negative
urgency and drinking behavior. Manuscript submitted for publication.

uss, A.H., Plomin, R., 1975. A Temperament Theory of Personality Development.
John Wiley and Sons, New York.

ardinal, R.N., Parkinson, J.A., Hall, J., Everitt, B.J., 2002. Emotion and motivation:
the role of the amygdala ventral striatum, and prefrontal cortex. Neurosci.
Biobehav. Rev. 26, 321–352.

arver, C.S., Johnson, S.L., Joormann, J., 2008. Serotonergic function two-mode
models of self-regulation, and vulnerability to depression: what depression
has in common with impulsive aggression. Psychol. Bull. 134, 912–943.

arver, C.S., Johnson, S.L., Joorman, J., Kim, Y., Nam, J.Y., 2011. Serotonin
transporter polymorphism interacts with childhood adversity to predict
aspects of impulsivity. Psychol. Sci. 22, 589–595.

aspi, A., 1993. Why  maladaptive behaviors persist: sources of continuity and
change across the life course. In: Funder, D.C., Parke, R.D., Tomlinson-Kersey,
C.,  Widaman, K. (Eds.), Studying Lives Through Time: Personality and
Development. American Psychological Association, Washington, D.C.

. Chester, D. Lynam, R. Milich, C.N. DeWall, (under review-a) craving versus
control: negative urgency and neural correlates of alcohol reactivity.

. Chester, D. Lynam, R. Milich, D. Powell, A. Andersen, C.N. DeWall, (under
review-b), How do negative emotions impair self-control? A neural model of
negative urgency.

lark, L., Stokes, P.R., Wu,  K., Michalczuk, R., Benecke, A., Watson, B.J., Egerton, A.,
Piccini, P., Nutt, D.J., Bowden-Jones, H., Lingford-Hughes, A.R., 2012. Striatal
dopamine D2/D3 receptor binding in pathological gambling is correlated with
mood- related impulsivity. Neuroimage 63, 40–46.

lyne, C., Blampied, N.M., 2004. Training in emotion regulation as a treatment for
binge eating: a preliminary study. Behav. Change 21, 269–281.

onrod, P.J., Castellanos-Ryan, N., Mackie, C., 2011. Long-term effects of
personality-targeted interventions to reduce alcohol use in adolescents. J.
Consult. Clin. Psychol. 35, 550–563.

oskunpinar, A., Cyders, M.A., 2013. Impulsivity and substance-related attentional
bias: a meta-analytic review. Drug Alcohol. Depend. 133, 1–14.

oskunpinar, A., Dir, A.L., Cyders, M.A., 2013. Multidimensionality in impulsivity
and alcohol use: a meta-analysis using the UPPS model of impulsivity. Alcohol.
Clin. Exp. Res. 37, 1441–1450.

oskunpinar, A., 2015. The relationship between trait impulsivity and
alcohol-related attentional biases. Unpublished Dissertation.

osta, P.T., McCrae, R.R., 1996. A Five-Factor Theory of Personality. Guilford Press,
New York.

osta, P.T., McCrae, R.R., 2008. The revised NEO personality inventory (NEO-PI-R).
In:  Boyle, G.J., Matthews, G., Saklofske, D.H. (Eds.), The SAGE Handbook of
Personality Theory and Assessment. , Second edition. Sage Publications Ltd.,
London.

ox, W.M.,  Hogan, L.M., Kristian, M.R., Race, J.H., 2002. Alcohol attentional bias as a
predictor of alcohol abusers treatment outcome. Drug Alcohol Depend. 68,
237–243.

yders, M.A., Coskunpinar, A., 2010. Is urgency emotionality? Separating urgent
behaviors from effects of emotional experiences. Pers. Individ. Dif. 4, 839–844.

yders, M.A., Coskunpinar, A., 2011. Measurement of constructs using self-report

and behavioral lab tasks: is there overlap in nomothetic span and construct
representation for impulsivity? Clin. Psychol. Rev. 31, 965–982.

yders, M.A., Smith, G.T., 2007. Mood-based rash action and its components:
positive and negative urgency and their relations with other impulsivity-like
constructs. Pers. Individ. Differ. 43, 839–850.
ol Dependence 163 (2016) S3–S12

Cyders, M.A., Smith, G.T., 2008a. Emotion-based dispositions to rash action:
positive and negative urgency. Psychol. Bull. 134, 807–828.

Cyders, M.A., Smith, G.T., 2008b. Clarifying the role of personality dispositions in
risk for increased gambling behavior. Pers. Individ. Differ. 45, 503–508.

Cyders, M.A., Smith, G.T., 2010. Longitudinal validation of the urgency traits over
the  first year of college. J. Pers. Assess. 92, 63–69.

Cyders, M.A., Smith, G.T., Spillane, N.S., Fischer, S., Annus, A.M., Peterson, C., 2007.
Integration of impulsivity and positive mood to predict risky behavior:
development and validation of a measure of positive urgency. Psychol. Assess.
19,  107–118.

Cyders, M.A., Flory, K., Rainer, S., Smith, G.T., 2009. The role of personality
dispositions to risky behavior in predicting first year college drinking.
Addiction 104, 193–202.

Cyders, M.A., Zapolski, T.C.B., Combs, J.L., Settles, R.F., Fillmore, M.T., Smith, G.T.,
2010. Experimental effect of positive urgency on negative outcomes from risk
taking and on increased alcohol consumption. Psychol. Addict. Behav. 24,
367–375.

Cyders, M.A., Coskunpinar, A., Lehman, Z., 2012. Difficulties and advancements in
the  assessment and induction of emotion-based impulsivity: development of
the three task procedure. In: Cyders, M.A. (Ed.), Psychology of Impulsivity.
Nova Science Publishers, New York, pp. 237–258.

Cyders, M.A., Dzemidzic, M.,  Eiler, W.J., Coskunpinar, A., Karyadi, K.A., Kareken,
D.A., 2013. Negative urgency and ventromedial prefrontal cortex responses to
alcohol cues: fMRI evidence of emotion-based impulsivity. Alcohol. Clin. Exp.
Res. 38, 409–417.

Cyders, M.A., Dzemidzic, M.,  Eiler, W.J., Coskunpinar, A., Karyadi, K., Kareken, D.A.,
2014. Negative urgency mediates the relationship between amygdala and
orbitofrontal cortex activation to negative emotional stimuli and general
risk-taking stimuli. Cereb. Cortex, bhu123.

M.A. Cyders, A. Coskunpinar, J.D. VanderVeen, in press, Urgency—a common
transdiagnostic endophenotype for maladaptive risk-taking. Invited chapter in
press in: Zeigler-Hill V., Marcus D., The Dark Side of Personality, American
Psychological Association, Washington D.C.

Darkes, J., Goldman, M.S., 1993. Expectancy challenge and drinking reduction:
experimental evidence for a mediational process. J. Consult. Clin. Psychol. 61,
344–353.

Davidson, R.J., 2003. Darwin and the neural basis of emotion and affective style.
Ann. N. Y. Acad. Sci. 1000, 316–336.

Davis Becker, K., Fischer, S., Miller, J.D., 2015. Effects of attentional bias, negative
urgency, and emotional dimensions on palatable food consumption.
Manuscript submitted for publication.

Davis, H.A., Smith, G.T., 2015. The role of pubertal onset in the risk process for
binge eating behavior, in: Van Eck, K. (Chair), How inhibitory control deficits,
food reward processing, and negative affect link to binge-eating and weight
gain in youth. Symposium conducted at the meeting of the Society for
Research in Child Development.

H.A. Davis, E.N. Riley, G.T. Smith, in press, Transactions among personality and
psychosocial learning risk factors for adolescent drinking: the acquired
preparedness model of risk. In Monti P.M., Colby S.M., O’Leary T.A., (Eds.)
Adolescents, Alcohol, and Substance Abuse: Reaching Teens Through Brief
Interventions, 2nd edition. Guilford Press, New York.

Dawson, D.A., Grant, B.F., Stinson, F.S., Chou, S.P., 2004. Another look at heavy
episodic drinking and alcohol use disorders among college and noncollege
youth. J. Stud. Alcohol 65, 477–488.

Depue, R.A., Collins, P.F., 1999. Neurobiology of the structure of personality DA,
facilitation of incentive motivation, and extraversion. Behav. Brain Sci. 22,
491–569.

Depue, R.A., 1995. Neurobiological factors in personality and depression. Eur. J.
Pers. 9, 413–439.

Devinsky, O., Morrel, M.J., Vogt, B.A., 1995. Contributions of anterior cingulate
cortex to behaviour. Brain 118, 279–306.

Dolan, R.J., 2007. The human amygdala and orbital prefrontal cortex in behavioural
regulation. Philosoph. Trans. Royal Soc. B Biol. Sci. 362, 787–799.

Doran, N., Khoddam, R., Sanders, P.E., Schweizer, C.A., Trim, R.S., Myers, M.G., 2013.
A prospective study of the acquired preparedness model: the effects of
impulsivity and expectancies on smoking initiation in college students.
Psychol. Addict. Behav. 27, 714–722.

Dreisbach, G., Goschke, T., 2004. How positive affect modulates cognitive control:
reduced perseveration at the cost of increase distractibility. J. Exp. Psychol.
Learn. Mem. Cogn. 30, 343–353.

Dreisbach, G., 2006. How positive affect modulates cognitive control: the costs and
benefits of reduced maintenance capability. Brain Cogn. 60, 11–19.

Edenberg, H.J., Dick, D.M., Xuei, X., Tian, H., Almasy, L., Bauer, L., Begleiter, H., 2004.
Variations in GABRA2: encoding the �2 subunit of the GABA-A receptor are
associated with alcohol dependence and with brain oscillations. Am.  J. Hum.
Genet. 74, 705–714.

Engs, R.C., Hanson, D.J., Diebold, B., 1996. The drinking patterns and problems of a
national sample of college students, 1994: implications for education. J.
Alcohol Drug Ed. Spring, 1997.

Field, M.,  Cox, W.M., 2008. Attentional bias in addictive behaviors: a review of its
development causes, and consequences. Drug Alcohol Depend. 97, 1–20.
Field, M.,  Duka, T., Tyler, E., Schoenmakers, T., 2009. Attentional bias modification
in tobacco smokers. Nicotine Tob. Res. 11, 812–822.

Fillmore, K.M., 1988. Alcohol use across the life course. Alcoholism and Drug
Addiction Research Foundation, Toronto, Ontario, Canada.

http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0005
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0010
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0010
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0010
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0010
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0010
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0010
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0010
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0010
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0010
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0010
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0010
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0010
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0010
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0010
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0015
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0015
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0015
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0015
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0015
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0015
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0015
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0015
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0015
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0015
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0015
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0015
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0015
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0015
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0015
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0015
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0015
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0015
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0015
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0020
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0020
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0020
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0020
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0020
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0020
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0020
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0020
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0020
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0020
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0020
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0020
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0020
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0020
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0020
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0020
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0025
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0025
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0025
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0025
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0025
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0025
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0025
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0025
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0025
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0025
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0025
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0025
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0025
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0025
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0025
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0030
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0030
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0030
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0030
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0030
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0030
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0030
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0030
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0030
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0030
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0030
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0030
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0030
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0030
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0030
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0030
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0030
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0035
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0035
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0035
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0035
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0035
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0035
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0035
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0035
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0035
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0035
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0035
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0035
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0035
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0035
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0035
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0035
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0035
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0035
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0035
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0040
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0040
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0040
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0040
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0040
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0040
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0040
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0040
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0040
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0040
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0040
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0040
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0040
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0040
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0040
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0040
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0040
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0040
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0040
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0040
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0045
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0045
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0045
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0045
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0045
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0045
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0045
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0045
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0045
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0045
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0045
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0045
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0045
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0045
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0045
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0045
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0045
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0045
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0050
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0050
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0050
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0050
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0050
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0050
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0050
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0050
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0050
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0050
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0050
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0050
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0050
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0050
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0055
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0055
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0055
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0055
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0055
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0055
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0055
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0055
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0055
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0055
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0055
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0055
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0060
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0060
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0060
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0060
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0060
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0060
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0060
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0060
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0060
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0060
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0060
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0060
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0060
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0060
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0060
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0060
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0060
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0060
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0060
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0060
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0065
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0065
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0065
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0065
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0065
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0065
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0065
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0065
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0065
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0065
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0065
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0065
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0065
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0065
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0065
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0065
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0065
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0065
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0065
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0065
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0065
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0065
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0065
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0065
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0070
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0070
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0070
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0070
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0070
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0070
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0070
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0070
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0070
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0070
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0070
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0070
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0070
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0070
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0070
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0070
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0070
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0070
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0075
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0090
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0090
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0090
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0090
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0090
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0090
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0090
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0090
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0090
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0090
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0090
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0090
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0090
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0090
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0090
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0090
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0090
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0090
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0090
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0090
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0090
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0090
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0095
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0095
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0095
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0095
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0095
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0095
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0095
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0095
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0095
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0095
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0095
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0095
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0095
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0095
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0095
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0095
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0095
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0095
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0095
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0100
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0100
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0100
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0100
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0100
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0100
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0100
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0100
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0100
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0100
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0100
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0100
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0100
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0100
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0100
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0100
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0100
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0100
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0100
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0105
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0105
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0105
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0105
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0105
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0105
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0105
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0105
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0105
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0105
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0105
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0105
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0105
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0105
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0105
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0110
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0110
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0110
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0110
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0110
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0110
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0110
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0110
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0110
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0110
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0110
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0110
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0110
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0110
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0110
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0110
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0110
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0110
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0110
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0110
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0110
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0110
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0115
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0115
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0115
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0115
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0115
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0115
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0115
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0115
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0115
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0115
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0115
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0120
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0120
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0120
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0120
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0120
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0120
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0120
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0120
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0120
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0125
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0130
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0130
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0130
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0130
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0130
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0130
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0130
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0130
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0130
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0130
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0130
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0130
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0130
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0130
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0130
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0130
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0130
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0130
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0135
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0135
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0135
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0135
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0135
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0135
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0135
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0135
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0135
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0135
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0135
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0135
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0135
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0135
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0135
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0135
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0135
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0135
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0140
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0145
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0145
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0145
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0145
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0145
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0145
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0145
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0145
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0145
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0145
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0145
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0145
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0145
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0145
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0145
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0145
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0145
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0145
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0145
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0145
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0145
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0145
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0145
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0145
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0150
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0150
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0150
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0150
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0150
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0150
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0150
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0150
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0150
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0150
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0150
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0150
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0150
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0150
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0150
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0155
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0155
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0155
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0155
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0155
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0155
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0155
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0155
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0155
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0155
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0155
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0155
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0155
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0155
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0155
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0155
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0155
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0155
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0155
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0160
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0160
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0160
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0160
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0160
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0160
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0160
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0160
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0160
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0160
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0160
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0160
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0160
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0160
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0160
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0160
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0160
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0160
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0160
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0165
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0170
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0170
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0170
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0170
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0170
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0170
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0170
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0170
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0170
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0170
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0170
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0170
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0170
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0170
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0170
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0170
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0170
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0170
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0170
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0175
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0175
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0175
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0175
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0175
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0175
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0175
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0175
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0175
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0175
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0175
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0175
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0175
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0175
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0175
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0175
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0175
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0175
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0175
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0175
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0175
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0175
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0175
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0180
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0185
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0185
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0185
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0185
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0185
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0185
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0185
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0185
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0185
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0185
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0185
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0185
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0185
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0185
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0185
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0185
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0185
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0185
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0185
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0185
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0185
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0185
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0185
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0190
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0190
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0190
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0190
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0190
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0190
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0190
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0190
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0190
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0190
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0190
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0190
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0190
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0190
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0190
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0190
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0190
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0190
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0190
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0190
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0190
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0190
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0200
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0200
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0200
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0200
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0200
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0200
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0200
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0200
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0200
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0200
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0200
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0200
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0200
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0200
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0200
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0200
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0200
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0200
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0200
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0205
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0205
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0205
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0205
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0205
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0205
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0205
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0205
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0205
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0205
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0205
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0205
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0205
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0205
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0205
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0205
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0205
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0205
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0205
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0210
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0210
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0210
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0210
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0210
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0210
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0210
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0210
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0210
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0210
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0210
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0210
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0210
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0210
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0210
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0210
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0210
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0215
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0225
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0225
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0225
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0225
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0225
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0225
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0225
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0225
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0225
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0225
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0225
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0225
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0225
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0225
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0225
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0225
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0225
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0225
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0225
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0225
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0225
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0225
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0230
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0230
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0230
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0230
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0230
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0230
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0230
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0230
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0230
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0230
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0230
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0230
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0230
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0230
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0230
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0230
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0230
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0230
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0230
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0230
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0235
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0235
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0235
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0235
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0235
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0235
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0235
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0235
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0235
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0235
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0235
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0235
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0235
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0240
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0240
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0240
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0240
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0240
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0240
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0240
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0240
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0240
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0240
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0240
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0240
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0245
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0245
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0245
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0245
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0245
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0245
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0245
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0245
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0245
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0245
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0245
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0245
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0245
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0245
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0245
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0245
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0245
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0245
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0245
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0245
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0245
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0250
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0255
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0255
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0255
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0255
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0255
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0255
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0255
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0255
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0255
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0255
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0255
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0255
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0255
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0255
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0255
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0255
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0255
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0255
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0255
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0255
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0255
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0255
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0255
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0255
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0260
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0260
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0260
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0260
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0260
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0260
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0260
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0260
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0260
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0260
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0260
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0260
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0260
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0260
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0260
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0260
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0260
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0260
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0260
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0260
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0265
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0270
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0270
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0270
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0270
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0270
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0270
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0270
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0270
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0270
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0270
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0270
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0270
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0270
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0270
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0270
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0270
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0270
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0270
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0270
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0270
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0270
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0270
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0275
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0275
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0275
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0275
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0275
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0275
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0275
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0275
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0275
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0275
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0275
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0275
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0275
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0275
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0275
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0275
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0275
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0275
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0275
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0275
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0280
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0280
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0280
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0280
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0280
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0280
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0280
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0280
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0280
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0280
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0280
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0280
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0280
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0285
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0285
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0285
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0285
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0285
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0285
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0285
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0285
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0285
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0285
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0285
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0285
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0285
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0285
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0285


 Alcoh

F

F

F

F

P

G

G

G

L

H

H

H

J

J

J

K

K

K

K

L
L

L

L

M

M

M

M

N

N

P

P

P

G.T. Smith, M.A. Cyders / Drug and

ischer, S., Smith, G.T., Anderson, K.G., 2003. Clarifying the role of impulsivity in
bulimia nervosa. Int. J. Eat. Disord. 33, 406–411.

ischer, S., Smith, G.T., Annus, A.M., Hendricks, M.,  2007. The relationship of
neuroticism and urgency to negative consequences of alcohol use in women
with bulimic symptoms. Pers. Individ. Dif. 43, 1199–1209.

ischer, S., Smith, G.T., Cyders, M.A., 2008. Another look at impulsivity: a
meta-analytic review of types of impulsivity and bulimic symptoms. Clin.
Psychol. Rev. 28, 1413–1425.

loresco, S.B., Tse, M.,  2007. Dopaminergic regulation of inhibitory and excitatory
transmission in the basolateral amygdala- prefrontal cortical pathway. J.
Neurosci. 27, 2045–2057.

.A. Gable, N. Mechin, J. Hicks, D.L. Adams, in press, Supervisory control system and
frontal asymmetry: neurophysiological traits of emotion-based impulsivity,
Soc. Cogn. Affect Neurosci.

hashghaei, H.T., Barbas, H., 2002. Pathways for emotion: interactions of
prefrontal and anterior temporal pathways in the amygdala of the rhesus
monkey. J. Neurosci. 115, 1261–1279.

ipson, C.D., Beckmann, J.S., Adams, Z.W., Marusich, J.A., Nesland, T.O., Yates, J.R.,
Kelly, T.H., Bardo, M.T., 2012. A translational behavioral model of mood-based
impulsivity: implications for substance abuse. Drug Alcohol Depend. 122,
93–99.

uller, L., Smith, G.T., 2014. Integrating externalizing and internalizing pathways
to problem drinking across adolescence. Paper presented at the 37th annual
Research Society on Alcoholism.

. Guller, T.C.B. Zapolski, G.T. Smith, in press, Impulsivity traits and the longitudinal
prediction of addictive behaviors during the transition from preadolescence to
adolescence, J. Psychopathol. Behav. Assess.

ariri, A.R., Drabant, E.M., Weinberger, D.R., 2006. Imaging genetics: perspectives
from studies of genetically driven variation in serotonin function and
corticolimbic affective processing. Biol. Psychiatry 59, 888–897.

ingson, R.W., Heeren, T., Zakocs, R.C., Kopstein, A., Wechsler, H., 2002. Magnitude
of alcohol-related mortality and morbidity among U.S. college students ages
18–24. J. Stud. Alcohol. 63, 136–144.

optman, M.J., Antonius, D., Mauro, C.J., Parker, E.M., Javitt, D.C., 2014. Cortical
thinning, functional connectivity, and mood-related impulsivity in
schizophrenia: relationship to aggressive attitudes and behavior. Am. J.
Psychiatry 171, 1–10.

acobson, N.S., Martell, C.R., Dimidjian, S., 2001. Behavioral activation treatment for
depression: returning to contextual roots. Clin. Psychol. Sci. Pract. 8, 255–270.

ohnston, L.D., OMalley, P.M., Bachman, J.G., 1998. The development of heavy
drinking and alcohol-related problems from ages 18 to 37 in a U.S. national
sample. J. Stud. Alcohol 61, 290–300.

oseph, J.E., Liu, X., Jiang, Y., Lynam, D., Kelly, T.H., 2009. Neural correlates of
emotional reactivity in sensation seeking. Psychol. Sci. 20, 215–223.

aiser, A., Bonsu, J.A., Charnigo, R.J., Milich, R., Lynam, D.R., 2015. Impulsive
Personality and Alcohol Use: Bidirectional Relations over One Year, Manuscript
submitted for publication.

elley, A.E., Schochet, T., Landry, C.F., 2006. Risk taking and novelty seeking in
adolescence: introduction to part 1. Ann. N.Y. Acad. Sci. 1021, 27–32.

idorf, M.,  Lang, A., 1999. Effects of social anxiety and alcohol expectancies on
stress induced drinking. Addict. Behav. 13, 134–142.

uo, P.H., Gardner, C.O., Kendler, K.S., Prescott, C.A., 2006. The temporal
relationship of the onsets of alcohol dependence and major depression: using a
genetically informative study design. Psychol. Med. 36, 1153–1162.

eDoux, J.E., 2000. Emotion circuits in the brain. Ann. Rev. Neurosci. 23, 155–184.
ewinsohn, P.M., 1975. Engagement in pleasant activities and depression level. J.

Abnorm. Psychol. 84, 729–731.
ewis, M.D., Todd, R.M., 2007. The self-regulating brain: cortical-subcortical

feedback and the development of intelligent action. Cogn. Dev. 22, 406–430.
inehan, M.M.,  1993. Cognitive Behavioral Treatment of Borderline Personality

Disorder. Guilford Press, New York.
aggs, J.L., Hurrelmann, K., 1995. Health Impairments in Adolescence: The

Biopsychosocial Costs of Modern Life-Style. Walter De Gruyter, Oxford,
England.

iller, J., Flory, K., Lynam, D., Leukefeld, C., 2003. A test of the four-factor model of
impulsivity-related traits. Pers. Individ. Differ. 34, 1403–1418.

offitt, T., 1993. Adolescence-limited and life-course-persistent antisocial
behavior: a developmental taxonomy. Psychol. Rev. 100, 674–701.

orelli, E., Moore, H., Rebello, T.J., Gray, N., Steele, K., Esposito, E., Gingrich, J.A.,
Ansorge, M.S., 2011. Chronic 5-HT transporter blockade reduces DA signaling
to  elicit basal ganglia dysfunction. J. Neurosci. 31, 15742–15750.

. Muhleter, A.D. Lawrence, in press, Brain structure correlates of emotion-based
rash impulsivity, NeuroImage.

ygren, T.E., Isen, A.M., Taylor, P.J., Dulin, J., 1996. The influence of positive affect
on  the decision rule in risk situations: focus on 826 outcome (and especially
avoidance of loss) rather than probability. Organ. Behav. Hum. Decis. Process
66, 59–72.

earson, C.M., Combs, J.L., Zapolski, T.C.B., Smith, G.T., 2012. A longitudinal
transactional risk model for early eating disorder onset. J. Abnorm. Psychol.
121, 707–718.

earson, C.M., Wonderlich, S.A., Smith, G.T., 2015. A risk and maintenance model

for  bulimia nervosa: from impulsive action to compulsive behavior. Psychol.
Rev. 122, 516–535.

resley, C.A., Mellman, P.W., Cashin, J.R., Lyerla, R., 1996. Alcohol and Drugs on
American College Campuses: Use, Consequences, and Perceptions of the
ol Dependence 163 (2016) S3–S12 S11

Campus Environment, vol. III. Southern Illinois University, Carbondale, IL, pp.
1991–1993.

Riley, E.R., Rukavina, M.,  Smith, G.T., 2015. The reciprocal predictive relationship
between personality and risky behaviors: an 8-wave longitudinal study in
early adolescents. Paper presented at the annual meeting of the Research
Society on Alcoholism.

Robbins, S.J., Ehrman, R.N., 2004. The role of attentional bias in substance abuse.
Behav. Cogn. Neurosci. Rev. 3, 243–260.

Roberts, B.W., Caspi, A., Moffitt, T.E., 2003. Work experiences and personality
development in young adulthood. J. Pers. Soc. Psychol. 84, 582.

Robins, C.J., Chapman, A.L., 2004. Dialectical behavior therapy: current status,
recent developments, and future directions. J. Pers. Disord. 18, 73–89.

Rothbart, M.K., Ahadi, S.A., Evans, D.E., 2000. Temperament and personality:
origins and outcomes. J. Pers. Soc. Psychol. 78, 122–135.

Schuckit, M.A., Smith, T.L., Anderson, K.G., Brown, S.A., 2004. Testing the level of
response to alcohol: social information processing model of alcoholism risk—a
20-year prospective study. Alcohol. Clin. Exp. Res. 28, 1881–1889.

Settles, R.F., Cyders, M.A., Smith, G.T., 2010. Longitudinal validation of the acquired
preparedness model of drinking risk. Psychol. Addict. Behav. 24, 198–208.

Settles, R.E., Zapolski, T.C.B., Smith, G.T., 2014. Longitudinal test of a developmental
model of the transition to early drinking. J. Abnorm. Psychol. 123, 141–151.

Smith, G.T., Anderson, K.G., 2001. Adolescent risk for alcohol problems as acquired
preparedness: a model and suggestions for intervention. In: Monti, P.M., Colby,
S.M., O’Leary, T.A. (Eds.), Adolescents, Alcohol, and Substance Abuse: Reaching
Teens Through Brief Interventions. Guilford Press, New York, pp. 109–141.

Smith, G.T., Guller, L., 2014. Psychological underpinnings to impulsive behavior. In:
Cooper, M.L., Larsen, R. (Eds.), APA Handbook of Personality and Social
Psychology, vol. IV. American Psychological Association, Washington, D.C, pp.
329–350.

Smith, G.T., Williams, S.F., Cyders, M.A., Kelley, S., 2006. Reactive
personality-environment transactions and adult developmental trajectories.
Dev. Psychol. 42, 877–887.

Smith, G.T., Guller, L., Zapolski, T.C.B., 2013. A comparison of two models of
urgency: urgency predicts both rash action and depression in youth. Clin.
Psychol. Sci. 1, 266–275.

Spear, L.P., 2000. Neurobehavioral changes in adolescence. Curr. Dir. Psychol. Sci. 9,
111–114.

Spoont, M.R., 1992. Modulatory role of 5HT in neural information processing:
implications for human psychopathology. Psychol. Bull. 112, 330–350.

Stautz, K., Cooper, A., 2013. Impulsivity-related personality traits and adolescent
alcohol use: a meta-analytic review. Clin. Psychol. Rev. 33, 574–592.

Steinberg, L., 2004. Risk taking in adolescence: what changes, and why? Ann. N. Y.
Acad. Sci. 1021, 51–58.

Swendsen, J.D., Tennen, H., Carney, M.A., Affleck, G., Willard, A., Hromi, A., 2000.
Mood and alcohol consumption: an experience sampling test of the
self-medication hypothesis. J. Abnorm. Psychol. 2, 198–204.

Verdejo-García, A., Bechara, A., Receknor, E.C., Pérez-García, M.,  2007. Negative
emotion-driven impulsivity predicts substance dependence problems. Drug
Alcohol Depend. 91, 213–219.

Villafuerte, S., Heitzeg, M.M.,  Foley, S., Yau, W.W.,  Majczenko, K., Zubieta, J.K.,
Zucker, R.A., Burmeister, M.,  2012. Impulsiveness and insula activation during
reward anticipation are associated with genetic variants in GABRA2 in a family
sample enriched for alcoholism. Mol. Psychiatry 17, 511–519.

Villafuerte, S., Strumba, V., Stoltenberg, S.F., Zucker, R.A., Burmeister, M., 2013.
Impulsiveness mediates the association between GABRA2 SNPs and lifetime
alcohol problems. Gene Brain Behav. 12, 525–531.

Weiland, B.J., Heitzeg, M.M.,  Zald, D., Cummiford, C., Love, T., Zucker, R.A., Zubieta,
J.K., 2014. Relationship between impulsivity prefrontal anticipatory activation,
and striatal dopamine release during rewarded task performance. Psychiatry
Res.  223, 224–252.

Whiteside, S.P., Lynam, D.R., 2001. The five factor model and impulsivity: using a
structural model of personality to understand impulsivity. Pers. Individ. Differ.
30, 669–689.

Wilbertz, T., Deserno, L., Horstmann, A., Neumann, J., Villringer, A., Heinze, H.J.,
Boehler, C.N., Schlagenhauf, F., 2014. Response inhibition and its relation to
multidimensional impulsivity. NeuroImage 103, 241–248.

Wills, T.A., Walker, C., Mendoza, D., Ainette, M.G., 2006. Behavioral and emotional
self-control: relations to substance use in samples of middle and high school
students. Psychol. Addict. Behav. 20, 265–278.

Wills, T.A., Pokhrel, P., Morehouse, E., Fenster, B., 2011. Behavioral and emotional
regulation and adolescent substance use problems: a test of moderation effects
in  a dual-process model. Psychol. Addict. Behav. 25, 279–292.

Wills, T.A., Simons, J.S., Sussman, S., Knight, R., 2016. Emotional self-control and
dysregulation: a dual-process analysis of pathways to
externalizing/internalizing symptomatology and positive well-being in
younger adolescents. Drug Alcohol Depend. 163 (S1), S37–S45.

Wonderlich, S., Peterson, C.B., Mitchell, J.E., Crow, S., Smith, T.L., Klein, M.,  2014.
Integrative Cognitive-affective Therapy for the Treatment of Bulimia Nervosa,
Unpublished Manuscript.

Wright, W.F., Bower, G.H., 1992. Mood effects on subjective-probability
assessment. Organ. Behav. Hum. Decis. Process 52, 276–291.
Xue, G., Lu, Z., Levin, I.P., Bechara, A., 2010. The impact of prior risk experiences on
subsequent risky decision-making: the role of the insula. Neuroimage 50,
709–716.

Zald, D.H., Depue, R.A., 2001. Serotonergic functioning correlates with positive and
negative affect in psychiatrically healthy males. Pers. Individ. Differ. 30, 71–86.

http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0290
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0290
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0290
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0290
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0290
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0290
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0290
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0290
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0290
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0290
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0290
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0290
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0290
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0290
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0290
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0290
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0295
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0295
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0295
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0295
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0295
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0295
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0295
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0295
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0295
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0295
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0295
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0295
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0295
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0295
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0295
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0295
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0295
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0295
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0295
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0295
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0295
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0295
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0295
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0295
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0300
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0300
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0300
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0300
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0300
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0300
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0300
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0300
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0300
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0300
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0300
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0300
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0300
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0300
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0300
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0300
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0300
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0300
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0300
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0300
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0300
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0305
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0305
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0305
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0305
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0305
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0305
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0305
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0305
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0305
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0305
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0305
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0305
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0305
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0305
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0305
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0305
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0305
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0305
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0305
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0305
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0315
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0315
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0315
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0315
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0315
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0315
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0315
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0315
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0315
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0315
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0315
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0315
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0315
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0315
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0315
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0315
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0315
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0315
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0315
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0315
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0315
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0315
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0315
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0320
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0320
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0320
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0320
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0320
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0320
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0320
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0320
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0320
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0320
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0320
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0320
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0320
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0320
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0320
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0320
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0320
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0320
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0325
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0325
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0325
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0325
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0325
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0325
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0325
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0325
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0325
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0325
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0325
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0325
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0325
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0325
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0325
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0325
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0325
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0325
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0325
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0325
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0335
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0335
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0335
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0335
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0335
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0335
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0335
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0335
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0335
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0335
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0335
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0335
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0335
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0335
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0335
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0335
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0335
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0335
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0335
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0335
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0335
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0335
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0340
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0340
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0340
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0340
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0340
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0340
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0340
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0340
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0340
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0340
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0340
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0340
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0340
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0340
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0340
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0340
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0340
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0340
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0340
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0340
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0340
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0345
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0345
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0345
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0345
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0345
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0345
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0345
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0345
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0345
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0345
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0345
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0345
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0345
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0345
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0345
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0345
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0345
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0345
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0345
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0345
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0345
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0345
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0350
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0350
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0350
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0350
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0350
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0350
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0350
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0350
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0350
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0350
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0350
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0350
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0350
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0350
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0350
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0350
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0350
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0355
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0360
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0360
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0360
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0360
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0360
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0360
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0360
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0360
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0360
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0360
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0360
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0360
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0360
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0360
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0365
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0365
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0365
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0365
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0365
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0365
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0365
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0365
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0365
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0365
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0365
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0365
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0365
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0365
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0370
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0370
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0370
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0370
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0370
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0370
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0370
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0370
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0370
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0370
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0370
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0370
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0370
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0370
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0370
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0370
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0370
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0370
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0370
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0375
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0375
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0375
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0375
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0375
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0375
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0375
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0375
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0375
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0375
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0375
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0375
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0375
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0375
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0375
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0375
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0375
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0380
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0380
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0380
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0380
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0380
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0380
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0380
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0380
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0380
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0380
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0380
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0380
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0380
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0380
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0380
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0380
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0380
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0380
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0380
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0380
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0380
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0380
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0380
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0380
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0385
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0385
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0385
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0385
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0385
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0385
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0385
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0385
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0385
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0385
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0385
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0385
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0390
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0390
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0390
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0390
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0390
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0390
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0390
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0390
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0390
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0390
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0390
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0390
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0390
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0390
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0395
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0395
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0395
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0395
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0395
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0395
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0395
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0395
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0395
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0395
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0395
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0395
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0395
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0395
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0395
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0395
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0395
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0400
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0400
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0400
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0400
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0400
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0400
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0400
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0400
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0400
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0400
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0400
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0405
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0405
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0405
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0405
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0405
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0405
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0405
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0405
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0405
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0405
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0405
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0405
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0405
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0405
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0405
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0410
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0410
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0410
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0410
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0410
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0410
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0410
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0410
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0410
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0410
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0410
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0410
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0410
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0410
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0410
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0410
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0415
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0415
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0415
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0415
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0415
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0415
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0415
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0415
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0415
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0415
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0415
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0415
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0415
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0415
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0420
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0420
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0420
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0420
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0420
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0420
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0420
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0420
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0420
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0420
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0420
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0420
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0420
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0420
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0420
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0420
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0420
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0420
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0430
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0435
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0435
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0435
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0435
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0435
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0435
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0435
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0435
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0435
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0435
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0435
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0435
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0435
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0435
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0435
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0435
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0435
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0440
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0440
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0440
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0440
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0440
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0440
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0440
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0440
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0440
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0440
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0440
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0440
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0440
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0440
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0440
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0440
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0440
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0440
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0440
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0440
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0445
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0450
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0455
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0455
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0455
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0455
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0455
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0455
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0455
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0455
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0455
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0455
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0455
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0455
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0455
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0455
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0455
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0455
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0460
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0460
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0460
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0460
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0460
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0460
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0460
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0460
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0460
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0460
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0460
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0460
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0460
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0460
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0465
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0465
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0465
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0465
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0465
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0465
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0465
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0465
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0465
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0465
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0465
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0465
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0465
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0465
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0465
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0465
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0465
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0470
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0470
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0470
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0470
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0470
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0470
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0470
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0470
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0470
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0470
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0470
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0470
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0470
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0470
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0475
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0480
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0480
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0480
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0480
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0480
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0480
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0480
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0480
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0480
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0480
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0480
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0480
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0480
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0480
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0480
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0480
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0480
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0485
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0485
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0485
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0485
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0485
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0485
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0485
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0485
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0485
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0485
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0485
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0485
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0485
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0485
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0485
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0485
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0485
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0485
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0485
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0490
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0495
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0500
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0500
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0500
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0500
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0500
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0500
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0500
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0500
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0500
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0500
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0500
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0500
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0500
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0505
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0505
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0505
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0505
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0505
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0505
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0505
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0505
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0505
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0505
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0505
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0505
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0505
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0505
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0505
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0505
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0505
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0505
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0505
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0505
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0505
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0505
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0505
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0510
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0510
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0510
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0510
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0510
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0510
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0510
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0510
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0510
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0510
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0510
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0510
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0515
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0515
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0515
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0515
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0515
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0515
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0515
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0515
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0515
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0515
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0515
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0515
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0515
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0515
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0515
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0515
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0515
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0515
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0520
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0520
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0520
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0520
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0520
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0520
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0520
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0520
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0520
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0520
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0520
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0520
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0520
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0520
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0520
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0520
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0520
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0525
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0525
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0525
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0525
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0525
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0525
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0525
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0525
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0525
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0525
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0525
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0525
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0525
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0525
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0525
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0525
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0525
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0530
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0530
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0530
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0530
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0530
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0530
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0530
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0530
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0530
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0530
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0530
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0530
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0530
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0530
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0530
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0530
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0530
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0530
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0530
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0535
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0535
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0535
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0535
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0535
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0535
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0535
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0535
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0535
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0535
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0535
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0535
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0535
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0535
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0540
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0545
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0545
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0545
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0545
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0545
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0545
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0545
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0545
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0545
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0545
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0545
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0545
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0545
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0545
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0545
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0545
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0545
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0545
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0550
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0550
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0550
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0550
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0550
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0550
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0550
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0550
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0550
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0550
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0550
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0550
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0550
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0550
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0550
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0550
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0550
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0550
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0550
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0550
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0555
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0555
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0555
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0555
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0555
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0555
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0555
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0555
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0555
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0555
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0555
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0555
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0555
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0555
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0555
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0555
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0555
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0555
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0555
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0555
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0555
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0555
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0560
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0560
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0560
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0560
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0560
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0560
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0560
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0560
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0560
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0560
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0560
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0560
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0560
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0565
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0565
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0565
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0565
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0565
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0565
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0565
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0565
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0565
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0565
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0565
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0565
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0565
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0565
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0565
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0565
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0565
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0565
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0565
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0565
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0565
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0565
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0565
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0570
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0575
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0580
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0580
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0580
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0580
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0580
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0580
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0580
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0580
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0580
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0580
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0580
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0585
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0585
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0585
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0585
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0585
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0585
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0585
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0585
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0585
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0585
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0585
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0585
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0585
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0585
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0590
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0590
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0590
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0590
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0590
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0590
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0590
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0590
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0590
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0590
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0590
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0590
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0590
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0590
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0590
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0590
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0590
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0590
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0590
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0590
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0595
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0595
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0595
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0595
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0595
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0595
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0595
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0595
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0595
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0595
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0595
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0595
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0595
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0595
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0595
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0595
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0595
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0595
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0595


S  Alcoh

Z

Z

Z

problems. Psychol. Bull. 140, 188–223.
Zapolski, T.C.B., 2012. Going For Goals: An Urgency-Based Prevention Program For

Youth. Paper presented at the meeting of the Center for Drug Abuse
12 G.T. Smith, M.A. Cyders / Drug and

apolski, T.C.B., Cyders, M.A., Smith, G.T., 2009. Positive urgency predicts illegal
drug use and risky sexual behavior. Psychol. Addict. Behav. 23, 348–354.

apolski, T.C.B., Settles, R.F., Cyders, M.A., Smith, G.T., 2010b. Borderline

personality disorder bulimia nervosa, antisocial personality disorder, ADHD,
substance use: common threads, common treatment needs, and the nature of
impulsivity. Indep. Pract. 30, 20–23.

apolski, T.C.B., Pedersen, S.L., McCarthy, D.M., Smith, G.T., 2014. Less drinking: yet
more problems: understanding African American drinking and related
ol Dependence 163 (2016) S3–S12
Translation.

http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0600
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0600
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0600
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0600
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0600
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0600
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0600
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0600
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0600
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0600
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0600
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0600
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0600
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0600
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0600
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0600
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0600
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0605
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0610
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0610
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0610
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0610
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0610
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0610
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0610
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0610
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0610
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0610
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0610
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0610
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0610
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0610
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0610
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0610
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0610
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0610
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0615
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0615
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0615
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0615
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0615
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0615
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0615
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0615
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0615
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0615
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0615
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0615
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0615
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0615
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0615
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0615
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0615
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0615
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0615
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0615
http://refhub.elsevier.com/S0376-8716(16)00114-9/sbref0615

	Integrating affect and impulsivity: The role of positive and negative urgency in substance use risk
	1 Introduction
	2 Empirical tests of urgency theory hypotheses
	2.1 The urgency traits are particularly important personality predictors of substance use
	2.2 The urgency traits prospectively predict the onset of, and increases in, substance use and other addictive behaviors
	2.3 The urgency traits may increase risk by biasing psychosocial learning
	2.4 Urgency levels increase following pubertal onset
	2.5 Urgency may relate to variation in functional brain systems
	2.6 Variability in serotonin and dopamine levels related to identified gene polymorphisms contribute to urgency
	2.7 Similarities and differences between positive and negative urgency
	2.8 Gender and the urgency traits
	2.9 Summary

	3 Interventions that focus on interrupting the sequence from distress to rash action might be useful for multiple addictiv...
	4 The possible role of the urgency traits in prevention
	5 Theoretical advances in understanding urgency and its role in psychopathology
	6 New directions for urgency research
	7 Conclusion
	Contributors
	Funding
	Conflict of interest
	Acknowledgments
	References


