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Opinion

It is estimated that 269 million people worldwide have used drugs at least once a year, corresponding to 5.4% of the world 
population aged 15 to 64, representing almost 1 in every 19. The number of drug users in the past year has increased from 210 
million to 269 million (partly due to the growth of the world population). Hence, the prevalence of drug use increased in the 
adult population by 5.4% in 2018 (WHO, 2018). It is estimated that in Europe, around 96 million (29%) aged 15 to 64 and 20 
million young adults (16.6%) aged 15 to 34 have used illicit drugs, including a trend towards poly-dependence ranging from 
experimental to habitual and dependent use [1]. One of the most commonly used methods of treating addictions is Cue Exposure 
Therapy (CET) [2], a technique based on classical conditioning, one of the fundamental theories of the behavioral sciences. 
The goal is to decrease the desire to take the substance (so-called craving) by moderating the conditioned response to certain 
stimuli naturally linked to it, such as a bottle of beer or a pack of cigarettes. Continuous exposure to these trigger stimuli in the 
absence of the conditioned stimulus, or the substance, gradually neutralizes the connection between them, with the consequent 
decrease in craving and withdrawal symptoms. One of the technologies that have undergone more significant development 
in the therapeutic field in recent decades is Virtual Reality (VR). This technology allows users to immerse themselves in a 
virtual world (similar to the real one or completely invented) using more senses. It is possible to vary the degree of immersion. 
Interaction with the world is generally made possible through tools such as controllers, headsets, VR headsets, and a computer 
capable of managing the software. This technology, initially conceived for use in simulation and playfields, has seen a gradual 
increase in interest in the therapeutic field in recent decades.

One of the most effective techniques in the VR field is Virtual Reality Exposure Therapy (VRET), an implementation of 
CET in a VR environment. In many cases, such as in tobacco addiction, VRET has had comparable results to traditional technic 
[3,4], but with the advantage of using a more controlled, naturalistic environment, and usually even more fun. For example, in 
the VRET used in a study by Girard and colleagues [4], it was asked to crumble virtual cigarettes to reduce craving in subjects 
addicted to tobacco. This study showed a significant reduction in nicotine consumption in just four weeks of treatment and 
a low smoking cessation rate. Similarly, in a similar study conducted by Metcalf and colleagues (2018), CET was used with 
Augmented Reality (AR), an alternative similar to VR but which allows interaction with virtual elements by mixing them with 
real ones. In this case, much like the previous study, alcohol or tobacco addicts were asked to hit or kick trigger objects related 
to their addiction, such as bottles of wine or cigarettes, causing them to explode. The performance was also ranked with a final 
score to increase engagement. In this case, during the study, a decrease in both substances was found, with extended benefits 
also in areas such as self-efficacy. Addictions research that uses VR technology is in its infancy. However, several studies found 
potent effects of a virtual environment embedded with addiction cues. In addition, the increasing availability of various VR tools 
on the market and the consequent development of different easily accessible software continues to favor the introduction of this 
technology as a practical support tool for many therapists and treatment models, such as cognitive behavior.

Although this treatment methodology is proving effective in treating addictions [5], there are still several limits to the 
use of this technology as a complete support tool for more traditional methods, ranging from cyber sickness, caused to some 
people in the use of viewers, to the request for a good level of technical skills and availability of adequate and effective software. 
Furthermore, nicotine addiction is one of the most widespread and most challenging to treat because of its triple addiction: 
physical, psychological, and social. The interaction among multiple factors that cause and maintain the addiction makes quitting 
very complex. According to the theories of the dual process, dependent behavior can be considered as guided by two cognitive 
systems: An automatic associative system and a controlled executive system [6] (Wiers et al. 2007). The behavior is activated by 
automatic processes (e.g., implicit cognition) unless the person engages in controlled behavior, such as inhibitory control. VR 
can be useful directed to better control automatic behaviors and the tendency to relapse [7,8], but is less efficacy in modifying 
implicit processes linked to addiction. This type of intervention can therefore reduce attention to substance-related stimuli and, 
on the other, decrease the time that people with substance use disorder spend on substance-related stimuli once detected [9,10]. 
Treatments such as VRET focus mainly on explicit decision-making processes but are less effective in interrupting implicit 
processes. Many other studies will be necessary to demonstrate the effectiveness of virtual reality as a technique alongside 
traditional and behavioral therapies. However, this reality is still closer than it seems, and it is not certain that in a few years, we 
will come to see an increasingly widespread use to become an indispensable standard.
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