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PTSD – Substance Misuse 
 
• 25% - 50% of individuals with PTSD also have substance 

use disorders 
• Higher in Vietnam veterans (75%) 
• Veterans of Iraq and Afghanistan wars also show elevated rates 

 
• A special case of comorbidity 

• Not driven by phenomenological or symptom overlap 
 

• Acquisition of a behavior pattern 
• Requires distinct interventions 

 

McDevitt-Murphy et al., 2010; Kulka et al., 1990  



PTSD – Substance abuse 

This comorbidity associated with: 
• More chronic course of PTSD and substance 

misuse  
• Greater severity 
• Greater social isolation 
• Greater functional impairment 
• Increased treatment dropout for PTSD 
• Shorter latency to relapse for alcohol use disorders 

Riggs et al., 2003; Ouimette et al., 1998; Brown et al., 1998 



Is self-medication the whole 
story? 

 
• People with PTSD abuse substances at greater rates 

• But it’s not 100% 
 

• They do so for many of the same reasons as other 
people who abuse substances 

• Impulsivity, social motives 
 

• PTSD also associated with non-pharmacologic risky 
behaviors 



 

Applying Behavioral Economics 
 

Broadening the scope: 



Behavioral Economics 

 
• Reflects a blend of operant psychology + 

microeconomics 
• Concepts include Reinforcer, Demand/supply,  

 
• All behavior results from cost-benefit analysis 

 



 
Behavioral Economics 

• Attempts to understand why people sometimes 
behave irrationally 

• i.e., against their own self-interest 
 

• Context and time horizon are critical to 
understanding self-interest 
 

• All behavior reflects a choice among available 
alternatives   

• When engaged in X, you cannot also engage in Y 
• If Y is limited or costly, you may be more likely to do X 



Cost-Benefit Analysis 

• Costs 
• Financial 
• Behavior 
• Time 
• Attention  
• Social capital 
• Distress/emotional 

investment 
 

• Benefits 
• Financial 
• Social  
• Health  
• Internal state 

(neurochemical) 
 
 

 



Behavioral Economics 
• BE has been applied to substance misuse 

 
• Choice: 
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Behavioral Economics 
 

• Metrics that go beyond quantity/frequency of 
alcohol/drug use 

• Metrics to reflect this overvaluation 
 

• Demand for alcohol/drug 
• Reinforcing efficacy of alcohol/drug 

 
 

 



Alcohol Demand 

 
• To what extent does the individual allocate 

resources toward substance misuse 
• Money 
• Time 
• Effort 
• Sacrifice relationships/work/other reinforcers 

 
• Measured using hypothetical purchase task 



Alcohol demand metrics 

• Derived from hypothetical purchase task 
• Participants report consumption at various price points in a 

hypothetical situation 
 

• Intensity – maximum level  of consumption when 
drinks are free 
 

• Omax – maximum expenditure across all price levels 
(cost per drink X number of drinks purchased) 
 

• Breakpoint – price at which consumption is 0 
 



Utility of APT metrics 

• Experimental manipulations show: 
• Demand metrics increase in response to craving 
• Demand increases in response to stress 

 
• Demand metrics decrease following administration of 

Naltrexone 

• Intervention studies show: 
• Alcohol demand is predictive of treatment response 
• Alcohol demand can be modified by intervention 

 
MacKillop et al,. 2010; Rousseau et al., 2011; Bujarski, et al., 2012 



PTSD and Alcohol Demand 

• Sample of college students (19.8% were PTSD +) 
 

• PTSD severity correlated with 3 aspects of demand 
but not consumption 

variable r 

Breakpoint .29** 

Omax .26*    

Pmax .32** 

Drinks per week -.01 

**p < .01; *p < .05 

Murphy et al., 2013 



Number of drinks at each price point, reported by PTSD+ vs. PTSD- 
participants. 

Murphy et al., 2013 



Conclusions 

• Alcohol demand may be an important construct in 
understanding PTSD-alcohol relations 
 

• Effect of PTSD on demand detectable even in the 
absence of consumption differences 
 



Behavioral Economics:  
Activity Allocation  



Relative Behavioral Allocation and Enjoyment 

Person A 
24 Drinks/Week 

Reinforcement Ratio = .15 

Person B 
24 Drinks/Week 

Reinforcement Ratio= .65 

Reinforcement Ratio (RR):  
 

 Substance-Related Reinforcement  
 

(Substance-Related Reinforcement + Substance-Free Reinforcement) 



Activity Level Questionnaire  



Is the RR a useful metric in PTSD 
veterans? 

• How does the proportional reinforcement (RR) 
associated with substance use change following 
intervention?  
 
 

• How is PTSD status related to RR? 
• i.e., is PTSD associated with greater proportional 

reinforcement associated with substance use? 



Project STRIVE 

• Sample of 68 veterans of Iraq and Afghanistan wars 
• Hazardous drinkers 
• 90% male 
• 60% met PTSD criteria 

• Recruited from VA primary care 
• Brief (1-session) Intervention 

• Motivational Interviewing + Personal drinking feedback  
• Personal drinking feedback only 

• Followed up at 6 weeks, 6 months following 
intervention 
 

McDevitt-Murphy et al., 2014  



Substance-related Reinforcement 
Ratio: full sample 
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RR Predicting Outcome 

• Controlling for baseline drinking level 
• In multilevel model analyses 
• RR predicted drinking outcomes: 
• Past month frequency of drinking 

• (F [1, 104.90] = 23.578; p = .000) 

• Past month quantity of drinking 
• (F [1, 101.044] = 28.581; p = .000) 

• Past month frequency of binge episodes 
• (F [1, 104.733]= 24.259; p = .000) 



Reinforcement Ratio by PTSD 
diagnosis 
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What does this tell us? 

• PTSD, non-PTSD showed similar patterns of 
reduction in substance use 
 

• PTSD individuals showed more persistent reward 
value (RR) for substance use 

• Driven by suppressed substance-free reinforcement 

 
 



Implications 

• Behavioral economics may offer useful metrics for 
understanding the role of substance use in PTSD 
 

• Demand – reflects valuation of substance use 
• PTSD individuals willing to “spend” more 

• Reinforcement Ratio (RR) for Substance use 
• Reinforcing Efficacy 
• How large of a ”slice” does substance use occupy? 

 
 
 



Summary 

• Self-medication may contribute to etiology, but 
these BE factors may explain persistence 
 

• Behavioral economics may offer insight into 
severity 
 

• Findings suggest that bolstering substance free 
activity may be critical 
 



Questions? 
 

mmcdvttm@memphis.edu 

Thank you! 
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