
How have the processes of classical and operant conditioning been applied, or how could they be 
applied, in the treatment of addiction? Illustrate providing examples of experimental evidence. 

 

In 2017, more than 8200 people in the European Union (EU) died because of illicit drug abuse. Most 
of these deaths were due to opioids, mainly heroin. The 2019 EMCDDA bulletin reports 1.3 million 
high-risk opioid users, 18 million lifetime cocaine users and 12.4 million lifetime amphetamine users 
in the EU (EMCDDA, 2019). Considering that the “war on drugs” launched by former US president 
Nixon failed to reduce drug demand and resulted in Latin America becoming the world’s most 
violent region (Instituto Igarapé, 2016), it is essential to understand the reasons why so many people 
become addicted to drugs and to find new strategies to cure addicts. This essay illustrates the role 
played by classical and operant conditioning in the development of addiction, with a focus on heroin 
and cocaine. Possible ways in which conditioning can be used to treat addiction are also presented. 

Classical conditioning, also known as Pavlovian conditioning, was theorized for the first time by the 
Russian physiologist Ivan Pavlov at the end of the 19th century. While studying the digestive system 
of dogs, Pavlov realised that the animals were salivating not only when exposed to the taste and 
smell of food, but also at the sight of the lab assistant who used to feed them, or when hearing the 
sound of  a  bell  associated  with feeding  times. Pavlov called the taste and smell of food 
“unconditioned stimuli” (UCS) and the dogs’ salivation in response to these stimuli “unconditioned 
response” (UCR); the  lab  assistant and the  ringing bell were defined as “conditioned stimuli” (CS)  
and  they elicited a “conditioned response” (CR) - salivation - in  the  dogs (Gormezano,  Prokasy  &  
Thompson, 1987). Following Pavlov’s experiments, classical conditioning has been observed in many 
other animals, including humans. 

The relevance of classical conditioning for the problem of drug addiction has been widely studied 
by the Canadian psychologist Shepard Siegel. In 1982, Siegel, Hinson, Krank & McCully observed that 
rats were significantly more likely to survive a heroin overdose (15 mg/kg), if this was given in the 
same context  of  previous, lower  doses,  rather  than  in  a  new  environment  not  associated  with  
heroin administration. In 1984, Siegel interviewed 10 former heroin addicts who survived an 
overdose: 7 of them reported that the circumstances of drug administration were unusual for them 
when they overdosed, even if the dose of heroin they self-injected was not higher than usual. 
Classical conditioning offers a possible explanation for these findings. The first time someone takes 
heroin, the toxic effects of the drug (UCS) are counterbalanced by homeostatic responses initiated 
by the body (UCR); without this automatic response, which is termed acute tolerance, nobody would 
survive their first heroin dose. Addicts,  who need  to  self-administer higher  doses of  heroin  to  
obtain  the  same effects of  the  first  injection, survive because their  bodies  learn to anticipate  
the  drug (chronic tolerance):  every  time  an addict  is  in  the  usual  context  of  heroin  
administration (CS),  his/her body displays a life-saving homeostatic response (CR) (Gerevich,  
Bácskai,  Farkas  &  Danics, 2005; Siegel, 2016). 

To prevent overdose and treat addiction, it is important to consider the role played by classical 
conditioning in the development of tolerance. First, if heroin addicts were aware of the danger of 
self-injecting in unusual contexts, many deaths due to overdose could be avoided (Gerevich et al., 
2005; Siegel, 2016). Secondly, considering that environmental cues associated with drug 
administration lead to anticipatory responses in an addict’s body, avoidance  and change  of  scenery 
are  commonly suggested  strategies  to avoid  relapse  and to recover  from drug addiction 
(Prochaska,  Velicer, DiClemente  &  Fava, 1988; Gossop, Stewart,  Browne &  Marsden, 2002). 
However, it is important to keep in mind that classical conditioning explains just one of the many 
aspects of drug addiction and therefore it only offers a partial solution for the treatment of addicts. 



Not all heroin-related deaths are attributable to unusual circumstances of drug administration: 
some addicts overdose because they actually take too much heroin, or because they mix it with 
other opioids, with cocaine or with alcohol (Gerevich et al., 2005; Siegel, 2016). Moreover, 
avoidance and change of scenery are just two of the possible strategies to give up drugs: being 
aware of the dangers of addiction and engaging in distractive physical activities are examples of 
effective recovery strategies which do not seem linkable to classical conditioning (Prochaska et al., 
1988; Gossop et al., 2002). 

Operant conditioning is another form of conditioning that could be applied in the treatment of 
addiction. It was widely studied by the American psychologist Burrhus Frederic Skinner in the 20th 
century. In a series of experiments on pigeons and rats, Skinner demonstrated that behaviours can 
be shaped by reinforcement and punishment: simply put, the likelihood of a behaviour will be 
increased by a reinforcing stimulus (e.g. food) and decreased by a punishing stimulus (e.g. pain) 
(Skinner, 1988). Operant conditioning can explain some aspects of drug addiction, such as initiation 
because of positive reinforcement (starting to take drugs for the pleasurable experience) and 
regular use due to negative reinforcement (keep using drugs to avoid withdrawal symptoms) 
(Skinner, 1988). 

As well as playing a role in the development of addiction, operant conditioning (positive 
reinforcement in particular) can be successfully employed to treat addicts. For example, low-income 
cocaine addicts who received vouchers in exchange for cocaine-free urine samples managed to 
abstain from cocaine use for up to 12 weeks (Silverman et al., 1996; ...). Nevertheless, as already 
mentioned in regard to classical conditioning, operant conditioning offers only a partial explanation 
and it should not be considered the main solution for the problem of drug addiction. Certain aspects 
of addiction cannot be  explained  neither by positive nor by  negative reinforcement: addicts keep  
self-administrating higher doses of drugs even when this does not lead to pleasurable effects 
anymore and they are often vulnerable to relapse even long after withdrawal symptoms have 
disappeared (Robinson and Berridge, 2008). 

The “incentive  sensitization  theory  of  addiction” acknowledges  the role  played  by classical  and 
operant conditioning in the development of addiction, while providing a biopsychological 
explanation for those aspects of addiction that cannot be reduced to conditioning (Robinson and 
Berridge, 2000; Robinson and Berridge, 2008). According to this theory, cocaine and other addictive 
drugs induce long-lasting changes in brain circuits such as the mesolimbic dopamine pathway, which 
is involved in reward and motivation. These pathways become hypersensitive to drugs and drug-
associated stimuli, which may explain why addicts need to take increasingly higher doses to obtain 
the same effects and why  relapse  may  happen years  after  cessation of  drug  consumption 
(Robinson and  Berridge,  2000; Robinson and Berridge, 2008). 

This essay presented the role of classical and operant conditioning in the development of drug 
addiction and it showed how conditioning can be applied in the treatment of addicts. Addiction is a 
complex phenomenon whose aspects have been studied using different approaches. Therefore, 
conditioning should be considered as just one of the many causes underlying addiction. In certain 
cases, using classical or operant conditioning to treat drug addicts may be a useful strategy, but it 
should not be regarded as the only and perhaps not even the most effective way to address the 
problem of drug abuse. 
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