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Predictors: P3 ERP response elicited by alcohol cues (ACR-P3) and natural
rewards (Reward-P3) and their difference score (i.e., reward dysregulation P3)
Outcomes: Quantity/frequency of alcohol use, binge drinking
[4+(women)/5+(men)], the largest number of drinks, and risk for problematic
drinking, defined by applying cut-scores suggested previously'®: low/moderate

Pleasant vs. Neutral

\risk (YAACQ score < 15) vs. high risk (YAACQ total score = 16). Yy,

Note. All OLS regression models were estimated controlling for age, sex, race/ethnicity, and an
alcohol use/heavy drinking composite (including alcohol use, binge drinking and heavy drinking).
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Reward dysregulation P3 successfully differentiated high-risk from low/moderate-risk drinkers
(AUC = .73, 95% CI = .62-.84), and did so nearly as well as a composite alcohol use’heavy
drinking measure (AUC = .85, 95% Cl = .76-.94): AUCs = .73 vs. .85; Z=-1.83, p = .067.
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« The inability to resolve the etiology of the reward dysregulation P3 response.
« The inability to resolve whether the Reward-P3 and ACR-P3 share sources in
the reward processing brain circuits.

« The sample homogeneity in terms of demographic characteristics.

Future directions:

« To examine reward dysregulation P3 and its relation to drinking outcomes in
more diverse populations and expand the types of reward-relevant cues
used (e.g., food, money, and social intimacy).

« To clarify the ontogeny of the reward dysregulation phenotype using
longitudinal and/or genetically informed designs.

« To evaluate the specificity vs. generality of its effects—in particular, whether
reward dysregulation P3 indexes risk for problematic drinking specifically or is
associated with broader, transdiagnostic traits (e.g., externalizing proneness)
that also increase risk for alcohol problems.
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What is the P3 (or P300) of the ERP

Individual differences in reactivity to stimuli: P3 amplitude of the event-related potentials (ERPs)
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Neurophysiological marker of the incentive salience or motivational significance of a stimulus (e.g., Begleiter, Porjesz,
Chou, & Aunon, 1983; Franken, Van Strien, Bocanegra & Huijding, 2011; see also Nieuwenhuis et al., 2005)



Participants and Materials

Participants

156 emerging and young adults — MU community
* 18 to 30 years-old
* Mean age =21.91 (SD = 2.97)
* 61% female
* 88% White
Eligibility criteria:
* Fluentin English
* Aged between 18 to 30 years old
* No current or past attempts to quit drinking
* No alcohol withdrawal symptoms

* No history of head trauma or neurological disorder
Compensated with $10 per hour

Materials and Measures

Picture-viewing oddball task (e.g., Bartholow et al., 2010)
Alcohol-related self-report measures :

Alcohol use (NIAAA, 2003):
* Past 12 mo. drinking quantity and frequency
Binge drinking (NIAAA, 2003):
e Past 12 mo. binge-drinking frequency
Heavy drinking (NIAAA, 2003):
e Past 12. mo. max. drinks in 24 hours
Alcohol problems (YAACQ; Kahler et al. 2005)
* Young Adult Alcohol Consequences Questionnaire
* Levels of risk for harmful and hazardous drinking.
* Low/Moderate risk: n = 77; High risk: n =26
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Waveforms as a Function of Image Type

Grand-averaged, stimulus-locked waveforms at channel Pz:

Pz Pz -
: — Adventurous ! A
i — Alcohol e i \ — Reward Dysregulation (A score)
A0 : — Erotic ! \
5::_ i Neutral E 5 i \
v 5 1 ;L/ (2] 1
pel | T 1 |
£ : 2 ol \ «\f\ hoccndill
s i s MY 0 /'\
E 0 §m‘.}“L A N A\ 5: i il \\
Tva\é\/ \, \(\ / 2 :
| i
i i
| |
-5 ! -4 :
-100 O 200 400 600 800 1000 1200 -100 O 200 400 600 800 1000 1200
Time (milliseconds) Time (milliseconds)

P3-ERP amplitude measures:
o P3 amplitude elicited by alcohol cues (ACR-P3)
o P3 amplitude elicited by naturals rewards = erotic + adventurous scenes (Reward-P3)
o P3 amplitude elicited by alcohol cues — P3 amplitude elicited by naturals rewards (Reward dysregulation P3)



Results

Summary of regression models predicting drinking outcomes:

Alcohol Use Binge Drinking Heavy Drinking Alcohol Problems
Model . o - Adi.
Adj.R* b SEb p Adj.R* b SEb p Adj.R* b SEb pseudo-R? b SEb p

Model 1: ACR-P3 A1 .09 .07 .15
ACR-P3 0.53 034 .115 0.11 0.04 .004 0.09 0.12 422 0.03 0.01 .014
Model 2: Reward-P3 09 03 09 14
Reward-P3 -1.71 2.01 .398 -0.12 0.24 .619 -1.33 0.68 .051 0.01 0.08 .855
Model 3: ACR-P3 + Reward-P3 12 12 11 .16
ACR-P3 0.90 0.38 .021 0.16 0.04 <.001 0.27 0.13 .040 0.05 0.02 .004
Reward-P3 -4.33 2.28 .059 -0.59 0.26 .024 -2.12 0.77 <.001 -0.13 0.09 .150

- Model 4: Reward Dysregulation P3 .13 11 A1 A5
Reward Dysregulation P3 4.15 1.68 .015 0.68 0.19 <.001 1.58 0.57 <.001 0.17 0.07 .018

Note. All regression models were estimated controlling for age, gender, and race/ethnicity. In addition, regression models predicting alcohol
problems also controlled for an alcohol use/heavy drinking composite measure (including alcohol use, binge drinking and heavy drinking).




Results (Cont.)

ROC curves summarizing classification performance in discriminating risk:
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Reward dysregulation P3 successfully differentiated high-risk from low/moderate-risk drinkers (AUC = .73, 95% Cl = .62-
.84), and did so nearly as well as a composite alcohol use/heavy drinking measure (AUC = .85, 95% Cl = .76-.94): AUCs =
.73 vs. .85;Z2=-1.83, p =.067.



Theoretical Implications

Integrative Theoretical Model of Vulnerability for Alcohol Dependence
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