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Abstract  

Substance dependence is a condition accompanied by several neuroanatomical changes, 

which underlie the characteristic behaviors observed in addicts, despite the subjects being 

aware of the consequences thereof. It also stands in contrast to the commonly expressed wish 

of addicts to cease engaging in said behavior: a paradox, which may leave both spectator and 

patient with the impression that the autonomy of the afflicted has been claimed by the drug of 

choice. In treating these individuals, the challenging part is the maintenance of sobriety: the 

majority of substance dependent individuals who undergo treatment eventually relapse into 

drug abuse. Therefore, developing new or refining existing treatment methods is an urgent 

matter. Past research has suggested aerobic exercise to be a valuable addition to any 

treatment plan, and an increasing number of studies are pointing to the efficacy of 

mindfulness-based Eastern practices such as meditation and yoga in the same area. While 

meditation has been rather thoroughly investigated, there is less literature pertaining to the 

beneficial physiological and anatomical effects that yoga may confer within the context of 

addiction treatment. This field might be ripe for exploration, seeing as yoga is a practice that 

contains both mindfulness and exercises of varying intensities. Relevancy increases further 

when considering that yoga has been found to cause vagal nerve stimulation in more ways 

than meditation, which is a method that has been clinically employed to treat anxiety and 

mood-related disorders, as well as to reduce cravings, pain, and stress: all of which are 

relevant components in addiction and the treatment thereof. The aim of this paper is thus to 

review the theory behind, the suggested mechanisms that underlie, and the effects that 

accompany mindfulness-based practices. It is concluded that these indeed pose as a suitable 

approach in relapse prevention, and also as complementary components of treatment 

programs.  
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Introduction 

According to the 2010 National Survey of Drug Use and Health, over 20 million 

Americans are considered substance dependent (Substance Abuse and Mental Health 

Services Administration 2012): a number that has remained largely static compared to the 

same report from 2005 (Substance Abuse and Mental Health Services Administration 2006). 

It is approximated that the United States are burdened by an annual cost of almost $200 

billion owing to the use of illegal drugs (National Drug Intelligence Center 2011). These 

numbers omit the populations with behavioral dependencies, and does not account for the 

number of affected individuals who do not seek help or participate in surveys. Moreover, such 

figures might not accurately be able to report the costs that follow the treatment of infectious 

diseases transmitted via shared drug paraphernalia, and cannot possibly take personal 

suffering into account, as the latter is beyond measure. 

 While there is an abundance of information and multiple models that explain the 

pathophysiology of addiction and relapse, a great proportion of patients that enter and 

complete treatment relapse into substance abuse already within a year after being discharged 

(Witikiewitz et al. 2014). Clearly, substance dependence is a condition that requires new or 

complementary treatment modalities. 

  Recently, this area has seen an emerging interest in theories of mindfulness and how 

Eastern philosophy and practices may be integrated with present treatment methods. 

Mindfulness can be seen as a construct of awareness [of current behavior, feelings, and 

thoughts] and acceptance [of the same]. These two aspects of consciousness complement 

each other, and when applied in mindfulness-based exercises the practitioner commonly 

assumes the position of a non-judgmental observer of their own internal processes and 

sensations (Kjaer et al. 2002). Practitioners are trained to employ this neutral approach to all 

that may arise in their thoughts and bodily sensations (Teper and Inzlicht 2013). As such, 

applied mindfulness can be used as a tool for reducing the power that one’s history may have 

on current ways of thinking and acting (Ostafin and Kassman 2012). In addition, these 

practices employ focused deep breathing, which provides the patient with a focus for 

attention, and can via its effect on the visceral stretch- and sensory receptors of the vagus 

nerve affect autonomic tone and mental states (Sovik 1999). 

This essay will review two forms of mindfulness-based practices and their relevance 

for preventing relapse: meditation and yoga. Meditation (seated mindfulness practice) has 
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received more attention in the literature thus far, yet yoga, adding exercise to the equation, 

may confer additional benefits. The scarcity of information on the subject is likely to be 

explained by the apparent difficulties that one would face if attempting to examine the 

efficacy of the practice through animal studies, as well as the inherently subjective nature of 

the same. Moreover, yogic exercises exist on a spectrum of various content and physical 

demands. 

Still, while Western medicine often tends to focus on isolated and measurable 

variables of an individuals’ condition, holistic mind-body practices emphasize the importance 

of complete health throughout the whole body in order to resolve the given ailment. This 

intention to establish a complete and seamless state of health on both the mental and physical 

level, as well as acknowledging the important influences on these variables that the 

environment holds appears even in the nomenclature of yoga: the verbal root means to yoke, 

or join (Chaoul and Cohen 2001). Buddhism considers the separation between the mental 

self, the physical self, and the external world is to be illusory, and that most suffering is caused 

by holding fast to this estrangement (White 1998).   

 

Methodology 

Literature was primarily found through PubMed, or by recommendation. Articles 

were also discovered through bibliographies of the studies found when searching said 

database. In those instances, the articles were also accessed through PubMed. If access was 

not granted, the concerned article was obtained through the University of Amsterdam’s 

(UvAs) library database. Studies were given preference if their date of publication was recent. 

However, if said sources referenced their statements to previous studies or reviews, then 

attempts were made to trace the original text, which if accessed was used as a reference 

instead. Older papers and books were also utilized, with the prerequisite that the views on the 

content had not changed significantly, or where the subject was related to historical accounts. 

Other books used as sources were those used in courses such as Addiction and Neuroscience.  

The main literature searches were focused on separately gathering information on 

addiction, addiction treatment, mindfulness practices, meditation, mind-body practices, interoception, vagal 

nerve stimulation and yoga, using those and similar search terms. The terms were later combined 

in searches as well.  
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Literature review 

As mindfulness training is receiving increasing attention as a therapeutic approach in 

treating addiction and preventing relapse, the body of literature that pertains to the practice is 

expanding. Proposed key components and goals shared by mindfulness methods are 

conscious attempts to reduce the influence of habit in actions (Ostafin and Kassman 2012), 

breathing exercises (Tang et al. 2007), awareness and acceptance of the current moment and 

emotional states (Teper and Inzlicht 2013), and the withdrawal of the mind from the subject. 

The latter point is thought to be associated with enhanced sensory stimulation and an 

increased attention turned towards the sensory world and internal milieu (Kjaer et al. 2002).  

Recently, studies have also started to elucidate the neurobiological underpinnings of 

the effects that are prompted by mindfulness practices, mainly concerning meditation. 

However, the amount of studies using satisfactory protocols when empirically examining the 

physiological and psychological effects of yoga are few, and often also restricted by small 

study samples. Yet, with considerations paid to the conceptual similarities of yoga and 

meditation, as well as its inclusion of exercise and additional means of vagal nerve 

stimulation, continued testing of the practice in the clinical context is warranted.  

The field of addiction research, while still growing, holds extensive amounts of 

information on the numerous aspects of addiction, from predisposing factors to 

neuroanatomical adaptations following chronic drug use. It is generally recognized that the 

disorder is challenging to treat owing to the patients’ enduring susceptibility for returning to 

habitual behaviors in response to internal and external cues associated with drug use. 

 

Approach 

This essay will take a stepwise approach to addiction treatment and RP. Current 

literature on addiction will be reviewed, followed by a brief account of conventional 

treatment methods and the pitfalls thereof. Subsequently, the subject matter will shift towards 

the emerging field of mindfulness-based practices in treating substance dependent patients 

and (more importantly) in the time that follows detoxification, where it is thought to serve as 

an effective strategy for sustaining abstinence.  

To provide a context for such practices, a brief introduction to its origins in Eastern 

(Buddhist) philosophy will be presented. The following discourse on mindfulness-based 
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practices (MBPs) will be approached from several angles: psychological, philosophical, and 

scientific.  

 By integrating information from the hitherto mentioned topics, this thesis aims to 

synthesize a framework in support of the potential present in meditative and yogic practices 

both as an addition to existing treatment programs, and as a tool for long-term RP.  

 

 

Results 

1. Substance dependence 

Whereas older civilizations consumed natural and unadulterated forms of 

psychoactive substances, we now also have access to purified psychoactive chemicals. The 

increasingly sophisticated techniques that enabled this have also left us with an abundance of 

synthetic compounds, which have proven to be useful in clinical settings.  

While our knowledge of their potential for abuse has prompted the installment of 

regulated access as well as further nourished our inventiveness by spurring the creation of 

drugs that have delayed-release formulations, the problem of substance dependence (SD) still 

remains. The condition is defined by the American Psychiatric Association as a condition of 

underlying physiological alterations of the brain, which manifest themselves via for instance 

exhibited tolerance and withdrawal, loss of behavioral control (escalated use both in terms of 

frequency and quantity), and a compulsive preoccupation with obtaining and consuming 

drugs, also in the face of substantial negative consequences (see appendix for extended DSM-

V diagnostic criteria), despite that the substance does not always confer rewarding effects 

(Meyer and Quenzer 2013). 

Observations such as the latter invite us to look beyond the commonly held notion of 

chronic drug users as indulgent sinners with little or no capacity for self-restriction, and see 

the affliction of SD as a multifaceted state of anatomical, physiological, and psychological 

dysregulation. 
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1.1. Drugs of abuse: mechanisms of action 

The behavioral predispositions that emerge following chronic ingestion of certain 

drugs are reflections of how these compounds have the potential to acutely and chronically 

cause changes in brain function and structure. Most drugs that have a high potential for 

addiction exert profound effects on the motivation and reward system by affecting the 

dopaminergic systems. 

Dopamine (DA) is a multifaceted neuromodulator that is essential for many functions 

and processes, such as initiating, coordinating, and terminating bodily movements (Stewart 

2000; Purves et al. 2012).  As mentioned, DA is also a key player of our reward system, and as 

such, it has a powerful influence over what we do or do not do (i.e. executive processing). In 

disorders of DA dysregulation, such as Tourette’s and ADHD (Beaulieu and Gainetdinov 

2011), involuntary, impulsive, and sometimes-inappropriate actions and vocalizations can be 

observed, highlighting the central role that DA plays in conscious and controlled locomotion 

as well as in facilitating context-appropriate behavior (Swanson et al. 2007). 

The dopaminergic pathways extend either from the ventral tegmental area (VTA), or 

from the substantia nigra pars compacta (SNc), both located in the midbrain (Swanson et al. 

2007). These projections radiate via the medial forebrain bundle (MFB) to diverse areas and 

structures such as the nucleus accumbens (NAcc), situated in the ventral striatum, the 

prefrontal cortex (PFC), the amygdala (involved in emotions and fear processing; for review, 

see Orsini and Maren 2012), and the hippocampus (important for memory-related processes; 

see Roozendaal and McGaugh 2011), where both of the latter belongs to the limbic system. 

These circuits are denoted as the nigrostriatal (SNc) and mesolimbic (VTA) dopaminergic 

pathways (Wise 1996; Koob and Volkow 2010) – see figure 1.  
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Figure 1: The dopaminergic pathways (Breedlove et al. 2010) 

	  
 

The understanding that these regions serve discrete functions with regards to behavior 

(Milton and Everitt 2012) provides multiple targets for interventions directed towards 

reducing drug use. However, this also implies that the paths via which an individual may find 

their way into problematic use are also numerous. 

 

1.2. Drugs of abuse: why initiate the use? 

The suggested reasons for why intoxicants are used are manifold. One notion that has 

withstood the test of time relates to the social circumstances of civilization, and most notably 

the components of work, stress, and boredom (Courtwright 2001). Using drugs may be a way 

to seek temporary refuge from these burdens, as the common denominator of drugs is their 

ability to generate a sense of reward, pleasure, or satisfaction. 

The neurological systems that manage the processing of motivation and choice (e.g. 

the mesolimbic DA system) use just these inputs when compelling an individual to attend to 

certain stimuli or engage in certain behaviors; it is an evolved mechanism that serves to 

promote the survival of the concerned species (Kalivas and Volkow 2005; Koob and Volkow 
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2010). As such, the stimuli for which one may say that these systems are “intended” are 

natural reinforcers such as food and sex, and in the case of many species also concerns social 

relations and interpersonal bonds (Kalivas and Volkow 2005). Wretchedly, drugs of abuse 

possess the ability to activate and subsequently physically alter these systems to a far greater 

extent than any biological reward (Wolf 2002), thus placing these compounds on a 

motivational pedestal due to their rewarding capabilities.  

In most instances where a person chooses to engage in the use of drugs of abuse, the 

situation does not escalate into substance dependence (Sinha 2013). Yet, in some cases, 

addiction develops. Substance abuse disorders have a heritability of approximately 50% 

(Grove et al. 1990), and are influenced by sociodemographic variables such as 

unemployment, adolescence, and less education (Swendsen et al. 2008). Personality traits such 

as impulsivity, and poor abilities to cope with life stressors also play a significant role in the 

development of SD. Relatedly, certain mood- or anxiety disorders (depression, for instance) 

have been causally linked to addiction. An hypothesis that attempts to explain this 

relationship is the self-medication hypothesis, which states that patients who suffer from a 

disorder from the mentioned categories is more inclined than healthy people to use drugs. A 

different, yet connected hypothesis is the one of shared etiology, which predicts that specific 

environmental and/or genetic influences may increase the risk of psychiatric disorders of the 

mentioned kind as well as the risk of addiction. The evidence present at the moment indicates 

that both of these hypotheses are plausible (Meyer and Quenzer 2013), as indicated by for 

instance how the neuropathologies of these conditions often overlap.  

 

1.3. The neurobiological development of substance dependence 

Chronic use of drugs of abuse cause the acute effects originally elicited in the brain to 

become blunted, as the body inherently strives for a state of equilibrium. The processes that 

regulate the internal environment strive to keep various physiological parameters (such as 

hormone levels, respiratory rate, and cardiac output) within certain limits that favor optimal 

functioning of the body (Koob and Le Moal 2001).  

If a challenge, such as ingesting powerful intoxicants, is presented that imposes effects 

on the body that lie outside of the normal range covered by homeostatic mechanisms, the 

term used for this chronic divergence is increased allostatic load (Koob et al. 2014). If drug 

use becomes chronic, a new “normal” set point is established by means of allostatic processes, 

where all the parameters of the individual’s physiology are altered to accommodate for the 
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prominent presence of the intoxicant. In this way, tolerance develops, and when use is 

discontinued unpleasant yet transient symptoms arise: commonly referred to as withdrawal. 

With regards to biological rewards, which were already inferior in value at the onset of drug 

abuse, these will at this point appear to be of even lesser value (Koob and Le Moal 2001). 

That is, the disruption in the patients’ internal environment also disrupts their relationship to 

that which is external to them.  

 Intricately linked to the other reasons that have been suggested for the continuation of 

excessive drug use (rewarding effects, i.e. positive reinforcement, and avoidance of withdrawal 

symptoms, i.e. negative reinforcement) is the progressive development of conditioned drug 

cues. These will increase in number if the subject tends to use drugs in different 

environments, and increase in strength with every time the subject returns to the same place, 

or uses in a context where objects or individuals are present which have been so during past 

use as well (Milton and Everitt 2012). In other words, the subject becomes more sensitive to 

environmental cues, exhibiting an attention bias toward drug-related cues and contexts that 

have been cognitively and instrumentally linked to the subjective experiences of the drug. 

This conditioning compels the subject to continue using, even in the face of grave 

consequences, and despite them not necessarily obtaining a high anymore (Everitt et al. 

2001).   

This compulsive and pathological drive is explained by drug-induced sequential 

neuroadaptations at the molecular level (Koob and Le Moal 1997). In addition to exerting a 

sense of reward in response to stimuli, dopaminergic projections also serve to propel the 

individual to act based on what behaviors have been learned to be pleasurable. That is, DA is 

also released in anticipation of rewards, and in amounts that correspond to the perceived 

salience of the reward (Blackburn et al. 1987; Volkow et al. 2004), where the latter was 

established before tolerance developed.  

Chronic exposure to compounds that powerfully stimulate these pathways alter the 

way in which they function (neuroplasticity), e.g. the rate at which they release DA (Bonci et 

al. 2003). As mentioned, dopaminergic projections extend from the midbrain (VTA and SNc) 

to structures in the limbic system (NAcc, amygdala, hippocampus, and striatum) and to 

cortical regions such as the PFC (including the orbitofrontal, OFC, and anterior cingulate 

cortex, ACC) and anterior insular cortex (AIC) (Feltenstein and See 2008). While central to 

reward and accompanying motivational drives, these systems are also involved in the highly 

related general behavioral processes regarding decision-making (Le Moal and Koob 2007). 
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Within these circuits, the connection between the NAcc and the ACC appears to be of 

particular significance in the development of conditioned behavioral responses (Everitt et al. 

2001). Among the functions of the ACC is an involvement in approach/avoid decision-

making based on somatic states and sensations, which are to guide the individual in the 

direction of behaviors that will provide them with what they need to maintain homeostasis. 

Afferent projections carrying this information first project to the OFC and the insula (found 

under and between the frontal and temporal lobes), before it arrives to the ACC, which in 

turn transmit information to all key motor regions (Weston 2012). In addicts, this behavioral 

guide is compromised. Neuromodulation of the NAcc and the OFC as a consequence of drug 

use has been suggested to be some of the key underlying events concerning the increased 

tangibility of conditioned drug cues and compulsive consumption patterns (Kalivas 2004; 

Koob and Volkow 2010).  

Habitual stimulus-response processes like those discussed are maintained by brain 

circuits distinct from those that support conscious and cognitive goal-directed processes 

(dorsolateral striatum and PFC, respectively). This finding was demonstrated in humans by 

Schwabe and Wolf (2009), who through the same study also were the first to prove stress 

exposure to be a modulating factor that favors the habit system. Indeed, stress and its related 

physiological processes (for instance activating the sympathetic branch of the autonomous 

nervous system) have been associated with active addiction as well as relapse in both rodents 

and humans (e.g. Sinha 2013; Zorrilla et al. 2014). The heightened sensitivity to stress 

observed in recovering addicts is thought to be a consequence of how extensive and 

prolonged drug use results in anatomical changes. These cause long-term dysregulation of the 

stress axis (Koob et al. 2014), which involves increased amounts of cortisol being secreted 

(Koob and Le Moal 1997).  

 Behaviors that are goal-oriented and thus contrast the requirements of the present 

moment with the desired future outcome are dependent on higher-order cognitive processes 

that take place in the PFC. The loss of control observed in SDI is linked to disrupted function 

of this area, for instance in the form of decreased densities of the D2 DA receptor (Volkow et 

al. 1993), leading to weakened capacities for top-down cognitive modulation of incoming 

signals.  

Habitual learning processes, on the other hand, are supported by brain structures 

such as the dorsolateral striatum (Schwabe and Wolf 2009), and the memory associations that 

are formed between the drug cues and the motivation to use are facilitated by the amygdala 

and the hippocampus (Koob and Volkow 2010; Milton and Everitt 2012).  



	   10	  

In sum, a prominent outcome of SD is an impaired ability to make rational decisions 

that are in accordance with future goals. While these decisions are characterized by 

pathological affect, they paradoxically serve to maintain stability of the internal environment. 

The gauging of which choice will best serve as means to this end is related to activity in the 

OFC, ACC and AIC (Ernst and Paulus 2005; Paulus 2007; Weston 2012). The insula also 

plays a key role in conscious drug craving (Naqvi and Bechara 2008), and together with the 

amygdala instigates the occurrence of various somatic markers (Damasio 1996). These 

markers may either reflect the actual state of the agent’s body (for example in terms of blood 

pressure and respiratory rate), or a simulated reconstitution thereof, generated by association 

cortices in response to a familiar situation.  

The actual nature of these markers may or may not be consciously recognized; yet 

they both influence decision-making. Damasio (1996) here asks the adequate question of why 

it is necessary to have a system for reasoning which is detached from present-moment sensory 

input, and theorizes that this function serves to aid in decision making under conditions of 

uncertainty or time constraint, by favoring the past behavioral response. Contextual 

memories serve as inputs to the amygdala in detecting environmental cues that allude to a 

past situation or experience, and this recognition is a chief reason for cue-induced relapse, 

while the PFC is implicated in relapse following drug exposure (Le Moal and Koob 2007). In 

short, while it is generally a benefit to draw on experience to comprehend the present, 

experience may also interfere with adaptation.  

 

2. The problem of relapse 

SD is characterized as a chronic, relapsing disorder (Feltenstein and See 2008), where 

the exhibited life-long tendency to relapse is generally recognized as the greatest obstacle to 

treatment (Koob and Volkow 2010). This comes about as a consequence of the reviewed 

neuroplastic changes. 

Considering the longevity of the maladaptive neurobiological features of addiction, it 

can be said that a SDI is (or should be) entitled to lifetime access to treatment. Optimally, this 

treatment form is consciously accessible to the patient at all times and places. Then, in the 

instance where an event, situation, or other stimuli starts to elicit craving for drug use, the 

subject (1) recognizes that their abstinence is jeopardized; (2) is able to recall ways through 

which they can stay in control and avoid succumbing to the urge; (3) is sufficiently motivated 
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by the techniques to actually employ them; (4) progressively develops a stronger sense of 

autonomy and self-control for every time they manage to overcome the impulse to use.  

It is important to realize that lifetime treatment may for many patients be a 

discouraging prognosis, as it is easy to associate this with having to be continuously reminded 

of one’s vulnerabilities and past history of drug abuse. Therefore, such a treatment strategy is 

hereby suggested to be of a more general nature, meaning that the application thereof on a 

daily basis will not be explicitly reminiscent of mentioned aspects, and that it will also be 

applicable for many of the facets that are known to precipitate relapse. The most prominent 

of these are the conditioned cues, stress, and states of diminished executive control or 

increased impulsivity (Koob and Volkow 2010). 

 The habitual stimulus-response actions that in many cases underlie relapse are 

instrumentally more rapid in generating behaviors than reflective and planned cognitive 

processes are. Thus, a prerequisite for the success of the four mentioned optimal aspects of a 

life long RP strategy is that it (1) promotes lower stress reactivity, as stress promotes habitual 

behaviors, and (2) fosters a more calm and contemplative baseline mindset, as to permanently 

expand the window of time between trigger and action, since this is the space in which 

craving occurs and where a conscious decision needs to be made about whether to stay 

abstinent, or go for the fix.  

In this situation, where the patient is still abstinent and thus within his or her 

homeostatic range, rather than in an allostatic range, one may speculate whether insular 

activity of the decision-making process favors use or abstinence. Naqvi and Bechara (2008) 

suggest that the scales tip in favor of the former: however, insula activity is also suggested to 

motivate the avoidance of punishment. Based on this, it is here postulated that the opposite 

choice [not using] may be favored, if the patient is able to (1) take a more objective standpoint 

when considering the aversive consequences of drug taking and (2) distinguish and pay more 

heed to afferent somatic markers deriving from the periphery, than to those that are mental 

representations thereof. 
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3. Treatment 

Before delving into further depth concerning MBPs and the ways in which these 

match the requirements discussed in the previous section, a few more common treatment 

modalities will be reviewed to illuminate why these as they currently exist may be considered 

inadequate, either as acute treatment methods, or concerning RP. 

 

3.1. Medication-based therapies 

The tone of the autonomic nervous system (which includes the stress response) can be 

altered by means of pharmacological agents (McEwen 2013), but while medication-based 

therapies may be transiently valuable (for instance during the period of withdrawal from the 

concerned drug, to prevent relapse induced by negative affect), they are for many reasons 

unlikely to be a viable long-term treatment option. Substituting a drug of abuse for another 

pharmacological agent may intuitively appear as a bizarre strategy in itself, but is also 

questionable due to factors such as side effects, compliance requirements, and accompanying 

expenses (Milton and Everitt 2012). Lastly, pharmaceuticals will not aid the patient in 

resolving the underlying psychological reasons related to their drug problem. 

 

3.2. Twelve Step Programs and Cognitive Behavioral Therapy 

Treating addiction and promoting abstinence through TSPs and cognitive behavioral 

therapy (CBT) have both been proven to be somewhat effective in reducing substance use 

(Brown et al. 2006).  

In CBT, goals are for instance to alter the topics of the patients’ thoughts, and to 

prevent the habitual response of taking drugs that is commonly triggered by environmental 

cues by encouraging the patient to monitor their behavior (Milton and Everitt 2012). In 

extinction therapy, which is a subcategory of CBT, patients are confronted with the identified 

drug-paired stimuli without a subsequent possibility to acquire drugs, with the anticipation 

that the conditioned response will be degraded (O’Brien et al. 1990). Regrettably, such 

techniques have not proven to be adequately successful, probably due to the extinction being 

context specific to the clinical setting, which is not the case for the original conditioned stimuli 

(Bouton and Bolles 1979). Hence, it is hereby suggested that SDI are in need of functional 

coping strategies, rather than additional conditioned responses. 
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In TSPs, members are encouraged to attend meetings with fellow addicts, and to 

request that a higher power will ensure that sobriety is maintained for the day. The patient, as 

part of the twelve steps, recognizes him- or herself as powerless (for more information, refer to 

Narcotics Anonymous World Services introductory guide). One may raise concerns regarding 

that a higher power is what will emancipate the individual, instead of himself or herself: the 

loss of control that characterizes SD could be proposed to be one of the deficits that a 

treatment strategy ought to aim to ameliorate, not perpetuate. 

While CBT and TSPs could be accessible to the patient for the rest of their lives 

(Purves et al. 2012), there is a practical aspect to the situation that needs to be taken into 

consideration. A person who has spent a significant amount of time in the grips of an 

addiction is likely to have withdrawn from situations related to for instance their social and 

working life, which will require time and energy to reinstate. Therefore, it would be desirable 

to find adjunctive and/or alternative therapies that the patient could turn to at their own 

leisure, which also would not be costly (CBT), disease-centered (TSPs), or dependent on 

drugs. 

 

3.3. Physical exercise 

Various forms of physical exercise offer advantages beneficial for sustaining 

abstinence, as they decrease stress reactivity, pose as an alternative activity to using drugs, 

generate rewarding states that are not accounted to drug use, and because they have the 

capacity to be reductive with regards to negative states of mind and depressive moods (Brown 

et al. 2009; Paulus et al. 2013). Moreover, exercise has also been shown to reduce cravings 

and increase positive affect, potentially by standardizing drug induced hypoactivity of the 

mesolimbic circuit commonly observed during the early stages of withdrawal (Lynch et al. 

2013).  

 The brain-beneficial effects of exercise further include enhanced functioning of the 

brain circuits that mediate attention when the subject is presented with a task that challenges 

their cognitive capacities. For instance, activity increases in prefrontal brain areas that are 

involved in a person’s inhibitory abilities as well as in detecting divergence of attention. 

Taken together, findings such as these support the notion of physical exercise as a valuable 

means to improve cognitive faculties via induced neuroplasticity (Colcombe et al. 2004).  

 A chief player in the brain’s ability to undergo neuroplastic changes is brain-derived 

neurotrophic factor (BDNF), the serum levels of which have been demonstrated to be 
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attenuated in addicts (Angelucci et al. 2007). However, this changes with time following the 

cessation of drug use: in animal experiments, BDNF levels in for instance the VTA, NAcc 

(Grimm et al. 2003), and a part of the PFC (Lu et al. 2010) gradually increased after the drug 

was withdrawn. The suggested implications of this are thought to be associated with the time-

dependent increase in drug cravings (as represented by increased drug seeking in 

experimental animals) observed in abstinent addicts (Pickens et al. 2011).  

 Now, exercise has the potential to interfere with the changes in gene expression that 

drug abuse may confer, by epigenetically regulating the expression of BDNF (Gomez-Pinilla 

et al. 2011). Nonetheless, for the exercise-induced regulations to have the desired effects 

(preventing relapse) with regards to BDNF, the implementation of the exercise regime may 

need to occur during the early phases of withdrawal. Furthermore, concerns have been raised 

with regards to chronic high-intensity exercising on the grounds that this may confer effects 

similar to those of drug use, and thus precipitate relapse (Lynch et al. 2013). 

 Lastly, it has been suggested that exercising, as a form of coordinated and goal-

directed activity, engages the ACC and trains it to be better able to notice, recognize, and 

respond to internal body states that arise in response to drug cues (Paulus et al. 2013). Since 

the ACC projects to major movement centers, its role in executive function is critical: it allows 

us to evaluate which behavior is required to arrive at a specific outcome. This faculty can be 

exercised also through the practice of meditation (Teper and Inzlicht 2013), which finds its 

roots in Buddhist philosophy. 

 

4. Introduction to Eastern (Buddhist) philosophy 

In Buddhist philosophy, the central message concerns suffering, and the means 

through which one can be liberated thereof. In this framework, suffering is suggested to 

emerge from various cravings and desires, which one can be liberated from by employing 

various measures, for instance via cultivating mindfulness of one’s behaviors, thoughts, and 

emotions (Gyatso 1998; Teper and Inzlicht 2013). In general, these guidelines, through 

personal experience rather than authoritative texts or figures, are to facilitate an 

understanding of the human nature and the context in which we find ourselves – namely, the 

world (Barash 2014).  

Drug use, then, can be considered as a means to escape from some form of suffering 

in life, though paradoxical in character as the involvement with such behavior in the long run 



	   15	  

will simply exacerbate the suffering as the root cause is not resolved, and another problem 

[compulsive drug use] is added to the situation. This phenomenon is a common occurrence 

in various psychopathologies and has been conceptualized in the literature as experiential 

avoidance (Hayes et al. 1996). It is characterized by a reluctance of the concerned individual 

to face certain experiences that belong to them, for instance regarding their behavioral 

tendencies, physical feelings, emotions, and thoughts. By turning to mind-altering substances 

when faced with a given hardship in life, the negative state becomes cognitively and 

instrumentally coupled to the drug use (Breslin et al. 2002), much like the external 

conditioned stimuli as discussed earlier.  

 

5. Meditation 

Training the mind through meditation is a process of connecting with the deeper self. 

During practice, one may voluntarily alter both the characteristics and contents of one’s 

consciousness (Lou et al. 2005). The Buddha is said to proclaim, that because the mind is at 

the bottom of any mental state, it is the fundamental thing that needs to be trained in order 

for the practitioner to be able to alter the nature of his or her experiences. 

The practice of meditation exists in multiple forms, which has been presented as a 

problem during attempts to relate meditation to alterations in brain anatomy (Fox et al. 

2014). Other sources, however, express that neural correlates of meditation are likely to be 

independent of the practiced style (Luders et al. 2009). Either way, the rudimentary method 

involves the practitioner directing their attention towards a point of focus (commonly the 

breath and the sensations thereof) while being seated in a quiet space. When attention strays 

from the breath, the subject simply acknowledges the occurrence and re-directs their 

attention to the focus point (Bishop et al. 2004). In a sense, meditation can thus be described 

as a performance of monitoring oneself (Teper and Inzlicht 2013). Importantly, the subject is 

not to attach any value judgment to what thoughts or sensations may occur, or attempt to 

change them. Repeated engagement in this activity enhances the practitioner’s awareness 

regarding their mind’s behavior (hence the term ‘mindfulness’), without identifying 

themselves with it (Marlatt 2002). 

By training the ability to sustain and redirect one’s attention to a focus of choice, 

meditation has been suggested to improve executive control and reinforce self-regulation. 

Executive control involves many processes that are compromised in substance dependent 
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individuals, such as directing attention adequately, engaging in appropriate behavior that is in 

line with future goals, inhibiting impulses, and controlling automatic behaviors (Teper and 

Inzlicht 2013). As behavior is greatly influenced by conscious or unconscious somatic states 

and the feelings that these instate (Ernst and Paulus 2005), it can be said that by becoming 

increasingly aware of and accustomed to these, one may gain greater control of which actions 

become executed. 

Indeed, according to Scott et al. (2001), most SDI experience problems in both 

recognizing and conveying their emotions, but that it with increased understanding and 

acceptance of their feelings becomes easier to regulate their responses to the same. In other 

words, meditation can be valuable in RP as it encourages practitioners to purposefully and 

non-judgmentally allow themselves to fully experience any sensation, without allowing these 

to induce habitual actions (Witikiewitz et al. 2013). Continued and repeated practice in this 

fashion cultivates insight into the transient nature of all experiences, including drug cravings.  

A technique that has been applied in this context uses the analogy of ‘surfing the 

urge’, where patients are to imagine themselves as a surfer on the crest of a wave of craving 

(Marlatt 2002). Like a wave, the urge grows but then diminishes, and it is the task of the 

surfer to simply ride the wave into calmer waters; control, then, becomes a state of mind. 

Naturally, for this development of executive control to be successful, the previously 

mentioned capacity to recognize the craving as it occurs is important to develop – otherwise, 

one will be wiped out by the wave (i.e. relapse). 

The ability to accurately sense, interpret, and make use of signals from the body are 

characteristics of the interoceptive state (Paulus et al. 2013), which is facilitated by brain 

systems that were earlier mentioned in the context of maintaining stability of the internal 

milieu – namely the ACC and AIC. 

 

5.1. Interoception and vagal nerve stimulation 

Seemingly the opposite of experiential avoidance, interoception is characterized by an 

awareness of- and an ability to integrate ones own psychosomatic signals with exogenous 

stimuli to direct behavior towards the end of maintaining homeostasis (Paulus and Stewart 

2013). The information that serves as a foundation for such calculations is partly conveyed by 

the vagus nerve; the only cranial nerve that wanders away from the central nervous system to 

more distant parts of the body. 



	   17	  

The vagus is mainly composed of afferent sensory fibers that carry information from 

organs in the torso and neck to the nucleus of the solitary tract (NTS) in the medulla, from 

where they extensively project to structures such as the amygdala, hippocampus, thalamus, 

and hypothalamus (Streeter et al. 2012). The hypothalamus receives extensive information 

concerning the state of bodily parameters such as blood pressure and visceral motor activity 

and is, via its efferent projections central to many autonomic processes (Purves et al. 2012). 

For instance, it modulates the stress response via its release of corticotropin-releasing factor 

(CRF), which in turn greatly affects sympathetic, hormonal, and behavioral responses to 

stressful states and situations (Koob et al. 2014).  

 

 
Figure 2: Vagus Nerve Anatomy (Tewfik 2013) 

 

Via the vagus and other small-diameter primary afferents, we receive signals relating 

for example to physical states (e.g. pain, itching, etc.), basal needs (e.g. hunger), and other 

feelings, which ultimately generate a representation of ones current homeostatic state. This is 
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considered to be the function of the homeostatic spinothalamocortical pathway that projects 

from all tissues of the body to autonomic centers in both the spinal cord and the NTS, where 

the projections continue to mentioned limbic regions and cortex. The resulting 

thalamocortical representation of the body’s physiological state (and accompanying emotions) 

is re-represented in the AIC of the right hemisphere (Craig 2002). Present evidence suggests 

that this cortical region plays a particularly important role in facilitating self-reflection 

concerning one’s state (i.e. consciousness) (Craig 2009).  

 The bodily sensations that are considered interoceptive are, like the process of 

decision-making, closely tied to emotions. As such, they are not only sensory in nature, but 

also motivational, as certain disruptions of homeostasis cannot be resolved by the autonomic 

nervous system by itself. For example, if we are feeling too warm, we are motivated to cool 

down via some behavior. This motivational aspect is associated with the ACC, and both the 

ACC and the AIC have extensive connections with the OFC, which, like the ACC, directs 

approach/avoid behavior (Craig 2002). The influence of the OFC on behavior, and its 

relevance for addiction, can be appreciated when considering that damage thereof impedes 

both learning and reversal of associations between stimuli and reinforcements. In effect, 

behavioral responses become inappropriate, as they are not corresponding to the current 

reinforcement contingencies (Rolls 2000). For instance, monkeys with lesions of the OFC 

have compromised abilities to learn what stimuli are rewarding, and which ones are aversive, 

and consequentially display irrational responses.  

 Lastly, some somatic sensations are more diffuse and implicit, yet still overtly influence 

behavioral motivations (Damasio 1996). The consciousness-related interoceptive system as 

described here is just one part of the greater network that maintains homeostatic conditions, 

and many processes thereof are affected by nervous stimuli that elude the conscious mind.  

For example, the vagal nerve carries afferent sensory and motor information from the 

viscera and joins the spinothalamocortical pathway. This way of sensing does not fall under 

the other, traditional, five senses which relay information pertaining to the external world, 

and is a faculty to which sensations such as “butterflies in the stomach” and mystic senses 

such as intuition (or “gut feeling”) are ascribed to (Zagon 2001). The process impacts the 

autonomic tone, and in this way stimulation of the vagus nerve has been clinically proven to 

diminish both stress and depressive symptoms (Craig 2002). Furthermore, it has been 

suggested that afferent sensory information about the internal environment conveyed via this 

pathway can modify the way we perceive the external world, and this, in turn, will impact the 

way we behave in response to it (Zagon 2001). For instance, vagal nerve stimulation (VNS) 



	   19	  

can inhibit pain, decrease blood pressure, and lower thermal pain thresholds (Aicher et al. 

1991; Randich et al. 1990; Ness et al. 2000). Such effects could be beneficial in circumstances 

of both withdrawal and relapse prevention. 

As the vagus nerve is connected to sensory receptors both in the periphery and the 

viscera, one may stimulate this nerve by, for instance, altering the characteristics of one’s 

respiration, modifying ones posture or by applying pressure to the body; for instance by 

stretching or massaging (Field 2011). Breathing patterns in meditation can thus have an effect 

here. Another practice that includes additional components, such as those just listed, is yoga.  

 

6. Yoga asana practice 

 

 “Yoga is the suppression of the modifications of the mind” 

 - Patanjali, 1993 

 

Physical exercise and meditation are methods that have been presented as valuable in 

RP. In combination, these two activities resemble the asana aspect of the mind-body practice 

yoga; traditionally a lifestyle practice comprised of eight elements (among them, physical 

exercise/asanas and meditation account for two) that serve as instruments for cultivating 

mental and physical health (Khanna and Greeson 2013). Within the yogic practice, there are 

several concepts one may recognize as relevant in RP. Two examples of these put forth by 

McCall (2007) are Samskaras (habits of thoughts or behaviors, perpetuated by continuous 

engagement in the same, which are overcome by instituting new ones) and Svadhyaya (the 

study of self, which cultivates an ability to sense the nature of ongoing mental and bodily 

processes). 

The element of yoga that will be the main focus in the following sections - asanas, or 

physical exercises and stretches (for simplicity’s sake, the term yoga in this paper refers to 

asana practice) - employ techniques that we recognize from meditation, for instance focused 

breathing (Froeliger et al. 2012). The practice links movements during and between poses 

with one’s breath and occur in various forms, ranging from highly rigorous to very gentle, 

depending on the strength, flexibility, and endurance requirements of the poses, the 

engagement of tonic muscle contractions, as well as the velocity with which one proceeds 

through the sequence.  
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Pranayama, the Sanskrit word for the ‘science of breath’, is a key component of the 

yogic practice, as well as that of meditation (Sovik 2000). One’s emotional state and level of 

autonomic tone respond to the requirements that are imposed on the individual for them to 

maintain homeostasis (Boiten 1993). For instance, if one is not presented with any demands 

and is in a relaxed state, then physiological parameters such as stress-axis activity, as well as 

heart- and respiratory rate, are relatively low. By manipulating respiration as a somatic 

marker, it is thought that the corresponding bodily state will be established. With practice, 

then, the subject by means of paying attention to, and controlling their breath, is able to 

increasingly refine their optimal patterns of respiration and utilize this ability to decrease 

stress and strengthen psychological functioning (Sovik 2000).  

Comparable to the effects of meditation, yoga fosters greater control of the content of 

one’s mind and the conduct of one’s body via the conscious, non-judgmental observation of 

the self (which here includes the mind, somatic sensations, and the physical state of the body): 

the very opposite of experiential avoidance, and ostensibly similar to interoception. By 

directing attention to the sensations and drives that are initially present and to those that later 

are initiated by ways of moving and breathing, the practitioner develops a heightened ability 

to control the same (Chaoul and Cohen 2010). Additionally, this can also be hypothesized to 

facilitate an increased ability of the patient to discriminate the nature and origins of different 

physical sensations, and, with time, discover how these may influence the occurrence of 

various cognitive states.  

As yoga is a safe, noninvasive, and stress-relieving practice that does not exhibit any 

significant side effects (Innes et al. 2005), it poses as a useful addition to addiction treatment 

and relapse prevention. The reductive influence that it can have on drug cravings or use may 

be logically deduced by considering the means by which the vagus nerve can be stimulated. 

Through various movements (including for example stretches, spinal twists, and inversions) 

and respiratory patterns, one can promote the maintenance of ideal homeostasis by reducing 

allostatic load on systems that are affected by, for instance, stress (Streeter et al. 2012). In this 

way, one thus diminishes the intensity of states that are correlated with increased vulnerability 

to relapse. 

Bearing in mind the reciprocal physiological relationship between somatic and 

cognitive states, the craving to use (whether psychological or physical in character) may be 

overcome or reduced via the top-down approach, for instance through the conscious decision 

to persistently attend to parameters such as the breath. By simply observing the urges as they 

occur and accepting their existence (to then return to the breath), rather than interpreting 



	   21	  

them as negative, and resisting the experience by escaping it through drug use, one may – 

through present-to-present moment awareness – come to realize the transitory nature of the 

urge. Through repeatedly overcoming the craving, the urge may be de-coupled from the 

instrumental response of seeking and consuming the drug. In other words, by changing the 

way that the subject processes drug-related stimuli, they modulate their own interoceptive 

circuitry (Paulus et al. 2013). 

 

6.1. Mindfulness-based practices in research 

The results from empirical studies investigating the physiological and anatomical 

changes that can be induced by MBPs indicate that the effects have neurological 

underpinnings in brain areas that are also central to substance dependence and interoception. 

For instance, meditation has been shown to reduce the PFC influence on insula activation, as 

well as affect functional plasticity in the latter, suggesting heightened capacity for current 

moment awareness and a qualitative alteration in attentional stance (Farb et al. 2012).  

Lou et al. (2005) reported that meditation conferred a reduced desire to act. Brain 

imaging of the participants revealed that the ACC was not activated during the practice, a 

finding to which the temporary loss of motivation to act was ascribed. Results measuring 

cerebral blood flow in an earlier study reported a decrease in the flow in regions such as the 

ACC, striatum, and OFC (Lou et al. 1999), which was also correlated with the subjective 

experience of being less driven to act (Kjaer et al. 2002).   

 The first study to present evidence at the synaptic level for meditation-induced 

regulation of consciousness associated observed increases of dopamine release in the ventral 

striatum with a reduction in readiness for action (Kjaer et al. 2002). The increase in 

dopaminergic tone in these experienced meditators was supported by a decrease in the 

availability of D2 receptors to 11C-raclopride, and only affected the ventral striatum. In 

another study that investigated the long-term effects of meditation on morphometric brain 

changes with regional specificity, significantly larger gray matter volumes in the right 

thalamus, right hippocampus, and right OFC were reported (Luders et al. 2009). The authors 

related this to the capacity of meditators to display stable emotions and remain in a mindful 

state (and behave thereafter). They abstained from commenting on the unilateral 

characteristics of their findings. 

Very brief meditation training (5 days) has also been found efficient in improving both 

attention and stress control (Tang et al. 2007). While this study did not employ any form of 
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brain imaging, they did look at cortisol levels (which decreased), and the participants were 

also evaluated on various tests and scales relating to (among others) attention, mood, and 

anxiety, which all showed improvements. 

6.1.1. Yoga 

As aforementioned, yoga’s application in RP has, to this point, been largely 

overlooked. Yet, the promising results of the few preliminary studies that have so far been 

conducted warrants the continued testing of the practice in the clinical context. 

It has been found that yoga can affect the stress response system by reducing allostatic 

load, and also improve the functioning of various brain regions that have a modulatory role 

in how the individual will respond to threatening stimuli (Streeter et al. 2012). Such responses 

are related to fear processing, regulation of one’s emotions, and interoception. 

In a study that compared the effects of regular physical exercise with those of yoga on 

craving to smoke, it was found that while the former activity diminished cue-induced 

cravings, yoga cultivated a more general decrease in reported craving (Elibero et al. 2011). 

This may relate back to the properties of the vagal nerve, which carries sensory afferents from 

the airways: it is namely the case, that the pleasurable effects of smoking do not relate so 

much to the nicotine-induced release of DA, as it does to the sensation that it brings to the 

airways (Naqvi and Bechara 2008). 

Another study by Streeter et al. (2010) reported yoga to be more effective in reducing 

anxiety and elevating mood than a walking exercise that was metabolically comparable. The 

authors of the same study were the first to demonstrate that yoga acutely causes increased 

levels of brain GABA, which was associated with mood elevations and lessened anxiety 

(Streeter et al. 2010). This finding is of value considering that pharmaceutical agents that 

increase levels of GABA (such as buprenorphine) can be almost as effective as methadone in 

treating opiate addictions (Fingerhood et al. 2014).  

Preliminary reports on the morphometric brain alterations induced by yoga indicate 

that long-term practitioners of yoga (YP) exhibit volumetrically larger regions of the PFC than 

controls. Self-reported control of cognitive processes and behavioral inhibition abilities were 

also significantly higher in YPs than controls (Froeliger et al. 2012).  
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6.2. Future directions 

With the indicated benefits of MBPs in mind, and considering that one of the main 

components of both practices discussed in this paper is that of respiration - the one autonomic 

function that is easily modulated by one’s volition - and thus accessible to virtually everyone, 

implementing said practices into RP could be a swift and cost-effective process. The ways in 

which one can go about are numerous; a few suggestions will follow.  

 To raise general awareness about the option of MBPs, as they do not necessarily need 

to be practiced at a specific location, it could be a good first measure to ensure that 

information that pertains to the matter appears in web searches such as “drug dependency 

treatment”, “addiction rehabilitation”, “addiction self-help”, and other similar ones. 

Treatment facilities and rehabilitation centers could also provide this information on their 

websites, with links to local studios and establishments that offer such practices.  

 At the treatment centers themselves, a part of the program could be devoted to 

introducing the concepts and practices, to create a foundation that the patients can later on 

make use of and build upon themselves. Furthermore, the treatment facilities could, at the 

end of the program, offer life-long discounts or free memberships at local yoga studios and 

meditation centers.  

There is also the option of financing patients’ memberships for web-based platforms 

that provide guided yoga and meditation classes. These would also be good options to 

provide free access to at the rehabilitation centers, so that the patients can practice also at 

other times than when the communal sessions are offered. This would be beneficial when 

considering that a patient’s state concerning the relative presence of drug cravings is likely to 

fluctuate. During outpatient treatment or after treatment is completed, the patients will then 

be well versed in their practice and hopefully have established a habit of turning to the 

practice when an urge to use drugs befalls them.  

While the existence of many variants of MBPs makes it difficult to objectively 

elucidate the more or less complete science thereof, future efforts regarding empirical 

investigation are still valuable. Standard sequences of postures can be used in studies to 

provide a consistent format for analysis, and the influence on physiological parameters may 

be recorded and compared between beginners and experienced practitioners. As the main 

beneficial mechanisms suggested in this paper relate to autonomic activity, which can be 

recorded via basic instruments, the assessment of yoga’s impact on vagal tone is important. 

Measures used in previous meditation studies should be incorporated into these results, as the 

component of mindfulness is also central to the yogic practice. 
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Discussion  

Knowing that substance dependence is a disorder that emerges from factors 

originating from several areas, thus perhaps causing these patients to require different 

treatment approaches, it is not the intention of this paper to propose a treatment strategy that 

will exclude current ones. Admittedly, to abate the symptoms that arise during acute 

detoxification and withdrawal, it is more efficacious to administer contingency medications. 

However, later in the process, in RP, when it can be said that stress and cue reactivity plays a 

greater role than negative affect in precipitating relapse (possibly partly due to that the 

negative affect is preceded by factors such as the ones mentioned), MBPs may serve as an 

additional approach, which aids the patient in recognizing and coping with drug cravings. It 

may also reduce the frequency of the latter, due to how MBPs assists practitioners in 

regulating their emotions and stress reactivity. 

While there has been a recent increase in venues that provide the opportunity to 

engage in the concerned practices [yoga and meditation], these are commonly not viewed in 

the light that they originally grew in, but are often compartmentalized under the “exercise 

and recreation” part of life, instead of being given the chance to permeate it as a whole. It can 

be argued that they are marketed in a way [recreational] that does not allow them to properly 

enter the medical sphere. This may also be related to that the effects that these practices may 

confer in practitioners are hard to predict beforehand, and in some cases appear to emerge 

only after practice has progressed for a certain amount of time. Still, short-term meditation 

and yoga have been proven useful in reducing craving and increasing positive affect. Such 

results may promote continued engagement with the practice over time, leading to the 

mentioned long-term benefits.  

Yoga and meditation are here also hypothesized to be advantageous as a means to 

prevent relapse owing to their neutrality with regards to the condition of addiction; there is no 

component of the practice that would necessarily perpetuate the framework of substance 

addiction as an inescapable presence in the patient’s life. When visiting the MDHG in 

Amsterdam, I had an experience that relates to this. When meeting with one of the 

employees who also were substance dependent (and had been for around four decades), she 

spoke about her experiences regarding how addicts are treated in Amsterdam, but also in 

general. The word she used was “animals”, and the overall sentiment that she presented was 

that this population [addicts] will behave in accordance with how they are approached and 

treated. 
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Another problem present in RP is perhaps the dichotomous approach of classifying 

addicts as being in either a state of active or latent dependency; that one instance of relapse 

immediately labels the treatment modality as inefficient. Addiction is not a homogenous 

condition (Le Moal and Koob 2007): some people will use once, twice, or more after 

completed treatment, yet remain largely abstinent; some people will indeed fall back into full-

time use after a single instance of relapse; some people will resume drug-consuming habits 

similar to those of the general population (i.e. non-problematic use), and some will never use 

again (Meyer and Quenzer 2013). This way of labeling the state of the patient could be 

thought to influence the course of events after (if) they use again.  

MBPs may be preventive of relapse with regards to how they have proven to be of 

value for improving conditions in those with mood- and anxiety disorders, which, as 

mentioned in 1.2, are thought to be comorbid to addiction. That is, if a patient while 

abstinent were to develop such a disorder, yoga and meditation may reduce the symptoms 

thereof, and thus decrease relapse risk. 

 

Conclusion 

Both natural and synthetic drugs, when used as prescribed, surely confer benefits to 

individuals with certain conditions. The leviathan disease of substance dependence arises 

when people repeatedly ingest increasingly large amounts of a drug, or administers it to him- 

or herself in such a way that the effect onset follows rather immediately (Meyer and Quenzer 

2013). In these cases, adaptive mechanisms that evolved to promote the survival of the 

organism become maladaptive, as the intended reinforcers are rendered inferior to the drug(s) 

in terms of their ability to promote or inhibit various behaviors.  

 Addictive substances commonly exert effects on the dopaminergic mesocorticolimbic 

system (Feltenstein and See 2008). By altering the structure and activity of neural circuits, 

long-term substance abuse mediates substantial and detrimental cognitive, physiological, and 

behavioral changes. Moreover, it is not solely the psychoactive compound itself that bears an 

influence on the behavior of the subject; surrounding environments and objects therein are 

also taken into account in this equation. In fact, stimuli that the individual has associated with 

drug-taking behaviors and effects that follow pose as one of the major obstacles to sustained 

abstinence in formerly dependent individuals (Stewart 2000).  
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 The automatic and habitual nature of the responses [acquiring and/or using drugs] 

that are elicited by drug-associated cues often foregoes conscious awareness (Milton and 

Everitt 2012). That is, even though the patient may have a sincere interest in maintaining 

sobriety, this intention is rendered inferior to the drive to consume a profoundly reinforcing 

compound. As the external risk factors for relapse cannot realistically be entirely avoided, it is 

of utmost importance that a treatment modality provides the patient with coping 

mechanisms, which they can use to evade the inner bondage of acting out of habit or without 

foresight.  

As conscious human beings, we possess the capacity to take a relatively objective 

standpoint in viewing ourselves, which can be used to identify instances in which our conduct 

is about to take an irrational form, i.e. when our (planned) actions (here, considering using 

drugs again) are incongruent to those means which would be needed to arrive at a 

predetermined end (here, continued abstinence). Constant vigilance is needed, for we cannot 

have complete control of our surroundings. However, the way we perceive a given situation is 

a flexible construct that can be modulated by training, and a changed perception can thus 

alter behavioral responses. In the cases of substance dependent individuals, it is of importance 

that the individual practices their ability to consciously recognize as well as influence their 

somatic functions and expressions. It is further significant that the same population gains 

insight into how these somatic markers relate to various emotional states, as these serve as 

guiding hands in making decisions and initiating behaviors. 

In Buddhist philosophy, methods are described that aim to promote the cessation of 

the fluctuations of the mind, and deepen self-awareness. Examples of these are practices such 

as meditation and yoga, which are health-centered methods that strengthen the individual on 

the physical and mental level. Meditation is a practice of mindfulness that trains interoceptive 

capacities, modulates one’s modes of external perception and one’s reactivity to outer stimuli. 

This by means of inwardly focused attention and use of particular breathing techniques. In 

effect, the practitioner becomes increasingly capable of modulating their physiological and 

psychological state, via both top-down and bottom-up processes. In practicing yoga, the 

subject is simultaneously engaging in mindfulness training and physical exercise, and both of 

the former are activities proposed to facilitate sustained abstinence from drug taking and 

seeking (Brown 2014; Bowen et al. 2006; Marcus and Zgierska 2009). The additional benefits 

of the added component of exercise relate to how they (like drugs, albeit less forcefully) 

generate a sense of reward and physical well being through facilitating the release of various 

neurotransmitters. Furthermore, some postures in yoga, like the breathing techniques found 
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in meditation, have the capacity to stimulate vagal nerve afferents, which can cause beneficial 

changes in autonomic tone that reduces allostatic load and promotes a favorable 

representation of one’s current bodily state to be projected to the cortical areas that mediate 

our capacity for consciousness. 

There are clearly many reasons for introducing mind-body practices to RP. Not only 

are they low-cost, low-risk, and accessible activities, but the effects that they confer 

accompany the practitioner also when not directly engaged in them. Such effects are for 

instance reduced mental commotion, increased positive affect (Rubia 2009), decreased stress-

reactivity, and increased activity of the parasympathetic nervous system as well as the GABA 

system (Streeter et al. 2012), potentially via improved vagal tone. Furthermore, the benefits 

appear to increase with time, and are certain to add to the individual’s welfare in the long 

run.  

All in all, as an elaboration of meditative practices, the potential of yoga as an adjunct 

to other forms of addiction treatments and in RP seems promising. Yet, further investigation 

of the practice by means of well-designed human studies could hopefully promote its scientific 

legitimacy, and also provide a better framework for introducing it as a standard component in 

drug rehabilitation and relapse prevention, where it would encourage patients to become 

further involved in their personal healing, in contrast to being a passive recipient of care. 
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Appendix I: DSM-V criteria for substance use disorders  
 

The DSM-V (2013) guidelines for diagnosing substance dependence emphasize the important 

characteristic of persistent changes in brain circuitry, and suggest that, based on this feature, 

long-term treatment approaches are beneficial. 

The diagnosis is generally based on the pathological behavioral patterns that relate to the 

substance use, and is based on criteria within different groups.  

 

Criterion A 

group 

(impairments of 

control):  

Criterion B group 

(social 

impairment): 

Criterion C 

group (risky 

use): 

 

Criterion D group 

(pharmacological 

criteria): 

1. Substance is 

taken in for a longer 

period or in greater 

amounts than 

intended 

5. Compromised or 

failed role 

concerning work, 

school, or at home 

8. Repeated use in 

physically 

dangerous 

situations 

10. Presence of tolerance, 

displayed by requiring 

increasing amounts of the 

same drug to obtain 

desired effect 

2. A constant wish 

to restrict or cease 

using is present; 

attempts to do so 

are unsuccessful 

6. Substance use is 

continued despite 

social problems 

caused or made 

worse by said use 

3. Substantial 

amounts of time are 

spent obtaining, 

using, or recovering 

from the drug 

7. Activities 

pertaining to 

recreation, 

occupation, or social 

contexts are 

diminished or ceased 

because of use 

9. Continued use 

despite known 

physical or 

psychological 

consequences of – 

or worsened by 

use 

11. Occurrence of 

withdrawal symptoms 

when the concentrations 

of the drug in the body 

decrease  

4. Presence of an 

intense craving for 

the drug 

 

Based on the number of criteria that is considered to apply to the patient, the severity of their 

condition is placed on a spectrum that ranges from mild (2-3 symptoms), to moderate (4-5 

symptoms), to severe (6 or more symptoms). 
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Appendix II: List of abbreviations 

ACC, Anterior cingulate cortex 

AIC, Anterior insular cortex 

ADHD, Attention-deficit hyperactivity disorder 

BDNF, Brain-derived neurotrophic factor 

CBT, Cognitive behavioral therapy 

DA, Dopamine 

GABA, Gamma-aminobutyric acid 

MBP, Mind-body practices/mindfulness-based practices 

MFB, Medial forebrain bundle 

NAcc, Nucleus accumbens 

NTS, Nucleus of the solitary tract 

OFC, Orbitofrontal cortex 

PFC, Prefrontal cortex 

RP, Relapse prevention 

SNc, Substantia nigra pars compacta 

SD, Substance dependence 

SDI, Substance dependent individual(s) 

TSP, Twelve-step program 

VNS, Vagal nerve stimulation 

VTA, Ventral tegmental area 

YP, Yoga practitioner 

 

 


